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MODULE INTRODUCTION

Course has four modules. Each module is divided into individual units. Under this
theme we have covered the following topics:

MODULE 1: HISTORY AND DEVELOPMENT OF AYURVEDA,
MODULE 2: PHILOSOPHY AND FUNDAMENTAL PRINCIPLES OF
AYURVEDA

Module 3: DISEASE BIOLOGY AND MICROBIOLOGY,

Module 4: BIODIVERSITY AND IPR,

These themes of the Book discuss about Ayurvedic biology, which is
anemerging cross-cultural field of research that studies the changes in
lifeprocesses from the perspective ofAyurveda andbiology. Ayurveda
andbiology both carry equivalent etymological meaning,but the difference
liesin the systemic perspective of Ayurveda versus the molecular
andmechanistic  perspectives in biology. Ayurveda is viewed as
unscientificbecause it has anon-molecular, systemic way of observing,
classifying, andunderstanding causality andmitigation of biological change.
However,Ayurveda has a unified theory of bio-regulation,amazing
understanding ofvariability, holistic pharmacology, and pathogenesis.This
bookisdesignedto helpyouthinkaboutthetopicof theparticularMODULE.We
suggest youdo all the activities in theMODULEs,
even those which you find relatively easy. This willreinforce your earlier
learning.



MODULE 1
HISTORY AND DEVELOPMENT OF AYURVEDA
1.0 Objectives

1. To understand the Vedic origin and chronological development

of Ayurveda.

2. To explore the different schools of Ayurveda and their

significance.
3. To study the concept and relevance of astangaayurveda.

4. To introduce brhattrayl and its importance in Ayurvedic

literature.

5. To introduce laghutrayt and its importance in the development

of Ayurveda.
UNIT 1.1

VEDIC ORIGIN AND CHRONOLOGICAL DEVELOPMENT
OF AYURVEDA

One of the world's oldest continuously practiced systems of individual
healthcare, Ayurveda is grounded in the ancient Vedic civilization of
India. Known as the “science of life” or “knowledge of longevity,”
Ayurveda evolved into an all-encompassing system to promote
physical, mental and spiritual health. The evolution of yoga has been
over a period of thousands of years and embodies the various shifts in
Indian philosophical mindset, scientific inclination, and cultural
habits.Principles of health that were to later form Ayurveda are found
as early as in the Rigveda, written perhaps c. 1500-1000 BCE. These
early references mostly have to do with prayers of health and long
life to be made to various deities, especially Rudra, who was called a

divine healer. The medical knowledge represented in the
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Atharvaveda, which was composed sometime around 1000 BCE, is
more extensive, consisting of many hymns directed at diseases, their
causes, and possible therapies. It reads like an early manual on healing
arts, with descriptions of various practices and herbal preparations,
and the treatment of ailments from fever and jaundice to mental
disorders.In the early Vedic period, healing was closely bound up
with religious rituals and magical incantations. To the ancients,
disease was frequently attributed to demons, the ire of the gods or
imbalances in cosmic forces. Finally, a more systematic and empirical
manner of practicing medicine slowly began to take shape. It was the
Upanisadic period (800-600 BE) that initiated philosophical
exploration of the nature of existence which had a seminal kinship to
Ayurvedic consideration especially with respect to the five elements

(paficamahabhiita) and the microcosm/macrocosm relationship.

The period after the Vedic age saw the establishment of Ayurveda as
a The classical texts that form the basis of Ayurvedic practice were
written down and compiled between 600 BCE and 600 CE. The
Caraka Samhitatraditionally ascribed to one sage named Caraka but
more likely compiled over generations became the dominant text on
internal medicine (kayacikitsd). This extensive work organized
medical knowledge into eight sections and delineated key concepts
such as the three doshas (vata, pitta, and kapha), seven tissues
(dhatus), and the need for balance for good health.At this time, the
SusrutaSamhita, ascribed to Sus$ruta (an early surgeon) emerged as the
reference text on surgical basis (Salyatantra). This outstanding work
includes descriptions of more than 300 surgical procedures and 120
surgical instruments as well as detailed descriptions of anatomy,
embryology, and diseases treated with surgery. The text is particularly
famous for its descriptions of reconstructive surgeries such as
rhinoplasty, highlighting the advanced state of medical knowledge
present in Ancient India.The third great classical text is the
AstangaHrdayaSamhita by Vagbhata (c. 6th century CE), which
consolidated the knowledge of earlier texts into a more compressed,
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practical form. Its clear organization and poetic style made it a widely
accessible text throughout the Indian subcontinent and beyond.The
golden age of Ayurveda is usually attributed to the Gupta period
(320-550 CE). During this period, medical knowledge was organized,
hospitals were created and medical education was standardized.
Knowledge itself was also very much imported under imperial
patronage, and in most schools and colleges, Indian physicians

interacted with peers from Greece, Persia, China and beyond.

After the classical period, Ayurveda further developed through
commentaries on the canonical texts and the composition of
specialized treatises. Notable scholars were included such as in
MadhavaNidana (7th century CE) which specializes in the diagnosis,
and the SarngadharaSamhita which was written in the 13th century
CE which addresses the pulse diagnosis and also the pharmaceutical
preparations containing minerals and metals (rasasastra).Ayurveda
had a mixed fortune during the medieval period. Under some rulers,
especially in South India, Ayurvedic practice flourished under royal
patronage. The tradition was enhanced by regional differences in
addition to the use of local medical plants and practices. Sometimes,
though, the transmission of medical knowledge was interrupted; for
example, changing patterns of patronage in North India and political
instability during this period occasionally led to disruption.The
colonial period (17th-20th centuries) was a major challenge to
traditional Ayurvedic practice. British colonial policies tended to
preference Western medicine and marginalization of indigenous
medical systems. Medical colleges teaching European medicine began
to crop up, and regulations that favoured Western-trained physicians
further reduced the status of Ayurveda. However, the tradition
continued to survive, thanks to dedicated practitioners and the efforts
of nationalist movements to restore native knowledge systems.The
independence of India in 1947 was a watershed for Ayurveda. This

was a big step though, as the new government acknowledged the
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significance of conventional medicinal systems together with the
modern medicine. In 1971, the Central Council for Indian Medicine
was formed to standardize Ayurvedic education and practice. Today
Ayurveda is taught in regular colleges across India with standardized
subjects and degrees bachelor or post graduate.Ayurveda has
proliferated worldwide in the modern times. Nowadays, modern
scientific methods of research are being used by research institutions
to investigate Ayurvedic treatments and European pharmaceutical
companies are working on the preparation of standardized Ayurvedic
formulations. Globally, the principles of Ayurvedic lifestyle,
especially relating to diet, daily routine and stress management have
become well-known as complementary approaches to health

maintenance.
1.1.2 Ayurveda and Various Schools

From its historical evolution two major streams of thought and
practice emerged within Ayurveda. These schools developed in
response to regional variances, philosophical influences, specialized
needs, and interactions with other medical systems. Understanding
these various traditions is part of what makes clear the rich diversity
within Ayurvedic practice and its power to adapt over millennia.The
earliest schism in Ayurvedic tradition was one of two primary schools
of thought focused around the first authoritative texts associated with
a pair of legendary teachers: the Atreya School and the Dhanvantari
School. The Atreya School, named after the sage Atreya Punarvasu,
which is primarily represented through the Caraka Samhita,
emphasized internal medicine (kayacikitsa). This school highlighted
the priority of digestion and metabolism as the chief aspects of health
maintenance, the in-depth understanding of mechanism of
development of diseases (samprapti), and the treatment with
predominantly  herbal  preparations.  Represented by the
SusrutaSamhita, it was concerned with operations and external

remedy. It also developed in the early centuries of what is known as
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the Dhanvantari School (devout of Dhanvantari, the divine physician).
It was this school of knowledge that crafted complex surgical
methods, an understanding of anatomy through dissection, and
treating ailments needing physical intervention.These types can be
seen as complementary, rather than competitive traditions, serving a
different role in health care. This synthesis of these traditions appears
in such later works as the AstangaHrdaya of Vagbhata, which by its
formulation combined the medical and surgical knowledge from both
these schools into a coherent system.Geographic and cultural factors
contributed to various schools of Ayurveda tradition. The major
regional schools are: Northern School (Uttara Sampradaya), the
Northern region of Kashmir and Punjab; Eastern School
(PurvaSampradaya), the Eastern region of Bengal and Odisha;
Southern School (DaksinaSampradaya), the Southern region of Kerala
and Tamil Nadu; and Western School (PascimaSampradaya), the
Western region of Gujarat and Maharashtra.Every regional tradition
has localized Ayurvedic ideas according to its environmental settings,
the potent medicinel available in the area, and cultural settings. The
Kerala system, for example, formulated treatments such as the
Panchakarma therapies, to combat the high humidity and diseases
endemic to our tropical climate. Its high-profile reputation comes
from its supremely effective therapies be it rejuvenation therapies
(rasayana) or the traditional oil-based treatments. Bengali tradition
had more mineral-based remedies and were influenced by Tantric
practices. These regional differences expanded from Ayurvedic

dictum but without compromising core principles of Ayurveda.

Beyond geographical differences, specialized schools of thought
developed, each emphasizing its own therapeutic approach. From the
8th century CE onwards, the RasasastraSchool was dedicated to
alchemical preparations of metals and minerals. Drawing upon
Tantric and alchemical traditions, this school formulated intricate

techniques to purify and process substances such as mercury, gold,

5
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



P
By
fmn'rsft;
\| UHIYE]}?ITY

AYURVEDIC
BIOLOGY

and a variety of metals into singular therapeutic preparations known
as bhasmas. Among these is the well-known Nadi Vaidya tradition,
which specialized in pulse diagnosis; a means of determining what
aspect of one’s health was imbalanced based on the careful study of
aspects of the pulse. The Marma CikitsaSchool emphasized the
treatment of the vital points (marma) of the body, points at which
injury could cause great harm or where therapeutic intervention could
have healing effects.Ayurvedic thought and practice were also
influenced by philosophical schools. The Nyaya-Vaisesika school,
with its atomic theory and logical methodology contributed theoretical
apparatus to understand bodily constituents and diagnostic reasoning.
Sankhya philosophy's dualistic view of consciousness (purusa) and
materiality (prakrti) deeply influenced Ayurvedic physiological and
psychological concepts. The Yoga tradition introduced techniques for
mental health and spiritual well-being that paralleled Ayurvedic
physical treatments. Buddhist and Jaina medical traditions, although
developing in some degree of independence from Ayurvedic practice,
also experienced extensive interaction, especially in monastic health
care contexts and in areas where this religion flourished.The
iatrochemical methods were developed in Ayurveda during medieval
period in texts like Rasaratna Samuccaya and Rasa Hrdaya Tantra.
They emphasized mineral and metallic preparations, sometimes
adding elements from Persian and Arabic medicine. It was a response
to information and material becoming available to them as they

exchanged with others of different cultures.

Traditions that served specific population segments also developed.
Kaumarabhrtya, the pediatric branch of Ayurveda, has detailed
protocols specific to a child's development, nutrition, treatment of
childhood diseases, etc. Jara Cikitsaspecialised in geriatric treatment
and longevity practices. Vajikarana was the branch of reproductive
health and aphrodisiacs. In doing so, each of these sister branches
modified the general body of Ayurvedic principles to meet the
presumed physiological and psychological traits of their respective
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populations.As a consequence of the colonial milieu, new hybrid
schools of Ayurveda emerged in response to the challenges and
opportunities of Western medicine. The Misra (mixed) approach was
an endeavor to reconcile modern medical practices with traditional
Ayurvedic paradigms. Such practitioners intermixed some of the
diagnostic technologies and pharmacological insights of the West but
retained the core Ayurvedic principles of constitutional assessment
and personalized treatment. This integrative methodology persists in
present-day practice, with disparate levels of synthesis between
traditional and modern medical frameworks.Standardized institutional
Ayurveda, as taught in colleges and according to government-
approved curricula, emerged in the post-independence period. Though
this was done to keep up uniformity in education and practice, this
development has faced criticisms for giving a postcard nature to the
plethora of traditions that a subject like Ayurveda encompasses.
Hence, the importance of documenting the parampara i.e. the top
down knowledge as traditional lineage-based knowledge forms the

basis of a community’s identity.

Modern Ayurveda shows multiple trends which may be called
emerging schools. This involves using contemporary research
methods to verify, validate and enhance traditional practices,
otherwise known as evidence-based Ayurveda. Revising the view of
classical ideas based on modern physics is termed as theoretical
revisionism. Traditionalists stress loyalty to classical texts and
methods. Global Ayurvedasubstrands practice adaptations for non-
Indian populations and contexts. Each of these paths has a role in the
ongoing evolution of this ancient medical practice.Over and above the
estabelecment of schools within Ayurveda itself, it also shows the
pliabile nature of the system as a whole. Ayurvedic thought has been
opportunistic over centuries responding to internal developments and
external influences while retaining the essence of the philosophical

underpinnings at its core. This ability to adapt has enabled Ayurveda
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to be relevant even in the face of changing historical, geographical,
and cultural contexts, and marks it as a living tradition that continues

to offer insight into present-day healthcare challenges.
1.1.3 Where Does AstangaAyurveda Fit?

AstangaAyurveda, translated as "the eight limbs of Ayurveda,"
encompasses a holistic approach of organizing medical knowledge
with eight specialized branches. This categorization, clearly
explained in Caraka Samhita and later treatises, shows how advanced
health care used to be known in ancient India. These branches cover
various levels of health and disease and work together to contribute to
a comprehensive view of medicine that still applies to modern
healthcare debates.Kayacikitsa (Internal Medicine) Salakya Tantra
(Head and Neck Medicine) Salya Tantra (Surgery) Agada Tantra
(Toxicology) Bhutavidya (Psychiatry) Kaumarabhrtya (Pediatrics)
Rasayana  (Rejuvenation Therapy)  Vajikarana (Reproductive
Medicine) The eight branches of AstangaAyurveda are: This
partitioning is among the first traces in medical history that aimed to
organize health-related knowledge into different fields of study, long
before the establishment of similar classifications in Western
medicine.Kayacikitsa, or internal medicine, is the backbone of
Ayurvedic practice. It is treated with methods based mainly on herbal
preparations, diet, and lifestyle changes in the branch of medicine that
is focused on diseases affecting the entire organism or a system of
organs. The basis of kayacikitsa is that disease has a constitutional
root, and so individuals are treated according to their prakriti (body
constitution) and their contemporary doshic imbalance. This
individualized approach foreshadows modern conversations about
precision medicine and patient-centered care. Much of that work
centers on gut health, especially the notion of agni (digestive fire) and
ama (undigested toxic material) ideas that have been confirmed by
cutting-edge research on the gut microbiome and microbiome health,

not just the gut microbiome but also its effect on almost all systems in
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the body. That preventive orientation in kayacikitsa, including
specific practices for daily and seasonal routines (dinacarya and
rtucarya), aligns well with modern public health interests in lifestyle

medicine and preventive health.

The diseases of head and neck including sense organs like eyes, ears,
nose, and throat are treated under the branch of Salakya Tantra. The
name comes from the word S$alaka (probe) which is used in
examination and treatment of these areas. This branch acquired
detailed knowledge of ocular structures and diseases, performing
pioneering surgical interventions, such as couching of cataract. Its
nuanced understanding of nasopharyngeal ailments resulted in
specialized therapies such as nasya (the nasal administration of
medicines), still in practice today. The Salakya Tantra also covered
dental health by addressing various types of diseases related to the
mouth and their cures. The branch focuses on sensory health: it
recognizes that sense organs are critical interfaces between
consciousness and the outside world, key to not only practical
functioning, but also quality of life.This includes the Salya Tantra,
which deals with surgical knowledge and procedures, and is regarded
as one of the most advanced surgical traditions of antiquity. This
branch included pre-operative preparation, surgical techniques, post-
operative care, and management of complications. Susruta developed
surgical techniques, including reconstructive procedures such as
rhinoplasty, described in such detail that Western surgeons replicated
them in the 18th century. The book lists more than 120 surgical tools
designed for distinct procedures, ranging from blunt to sharp. Long
before the germ theory was developed in Western medicine, the
Salya Tantra guided protocols for asepsis in surgical practices, such as
fumigation of the operating room and sterilization of instruments. The
emphasis on surgical training, including practicing on experimental
models before treating patients, indicates a sophisticated approach to

education by the branch.Agada Tantra is the branch of Ayurvedic
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medicine that deals with toxicology poisons from animal, vegetable,
and mineral sources and their antidotes. This branch categorized
poisons by their sources, potency, and effects, and drew up elaborate
protocols for diagnosing poisoning by symptoms. The treatments
consisted of emergency measures, specific antidotes, and supportive
therapies. Along with acute poisoning, Agada Tantra treated chronic
toxicity from environmental poisons and excess metabolic waste
(dosavisa), notions relevant to today’s debates over environmental
poison and their health consequences. This branch also included
forensic applications such as identification of lesions due to poisoning
in medicolegal practice, and it covered information on the
management of venomous animals and treatment of snakebite that is
relevant in many parts of the world where these conditions remain a

significant problem.

Bhatavidya treats mental disorders and disorders caused by
supernatural entities. Originally limited to states of possession, this
part of the text also developed into a nuanced model of psychological
states, classified according to various indicators of dosic involvement
and similar factors. Bhutavidya understood the intricacies of the
mind-body connection, thousands of years ahead of its time towards
the discipline of psychosomatic medicine. Herbal remedies,
psychological interventions like counseling (satvavajaya), and
adjustments to the environment that would foster healing spaces were
among its therapeutic modes. The branch’s holistic view of mental
health, encompassing biological, psychological, societal, and spiritual
aspects of the human experience has much in common with modern
biopsychosocial approaches to psychiatry and
psychology.Kaumarabhrtya focuses on the care of infants, covering
obstetrics, post-natal as well as childhood diseases. This branch made
specific protocols for prenatal care, focusing on health for both
mother and fetus, as well as dietary and lifestyle recommendations for
each month of pregnancy. It offered detailed recommendations on
everything from breastfeeding and developmental milestones to
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prevention of common childhood illnesses. According to
Kaumarabhrtya, children have unique physical and psychological
profiles and, therefore, need a distinct therapeutic plan from adults.
The branch’s developmental angle, recognizing that health in
childhood has implications for adults, foreshadows modern life-course
approaches to understanding health and the developmental origins of
health and disease (DOHaD) theory.One of these is known as
Rasayana, which encompasses rejuvenation therapies designed to
increase lifespan, boost immunity, and counteract the decline
associated with aging. This subdivision organized rejuvenative
substances based on their individual outcomes on tissues and organs,
with preparations directed at universal wellbeing or abstract body
systems. Rasayana therapies encompassed not just herbal and mineral
preparations but also dietary regimens, lifestyle practices, and
psychological approaches including meditation. The branch focused
on procedures for better preparation of the body for rejuvenative
treatments such as detoxification through Panchakarma. This
comprehensive view of aging as applicable to both prevention and the
treatment of age-related degeneration forming the basis of Rasayana

gives food for thought to modern gerontology and longevity studies.

VajikaranaVajikarana is the aspect of Ayurveda dedicated to
reproductive health and vitality. This branch acknowledged the role
of reproductive health in both reproduction and mental health. They
had elaborate medicinal formulations to promote reproductive organs
and functions depending on sex, dhatu (constitutional types), and
pathological states. Apart from pharmacological intervention, this
branch laid importance on diet, lifestyle and mental health in
reproductive function. Its holistic model of sexual health, recognizing
physiological, psychological, and relationship factors is similar to the
biopsychosocial model of contemporary sexual medicine.Astanga
Ayurveda, despite its age, has a contemporary relevance that weaves

through its historical context.The preventive orientation of all
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branches, with a focus on maintaining wellness rather than treating
disease, meshes nicely with current mainstream public health, which
is leaning more strongly toward preventive wellness. It directly
anticipate precision medicine initiative through the personalized
approach the individual constitution and the circumstances. This
integrative view, which recognizes the connections among different
body systems and between body and mind, aligns with modern
systems biology and integrative medicine. AstangaAyurveda has 8
branches, each containing decades of analytical information based on
clinical observations, a lot of them being verified by recent evolution.
Many plants utilized in Kayacikitsa were found to have active
compounds with validated pharmacological effects, for example.
Modern plastic surgery has been influenced by traditional methods of
treatment explained in the ancient Ayurvedic text of Salya Tantra,
which describes surgical techniques including rhinoplasty. Overlaps
of rasayana notions of cellular rejuvenation with antioxidants,
autophagy, cellular senescenceTheAstanga model allows for
appropriate specialization yet enables a holistic orientation at a broad,
clinical practice level. Such a balanced approach has relevance in
current discourse on health care organization and delivery. The
psychosomatic focus of Ayurveda on health education and patient
empowerment via lifestyle counseling is similar to contemporary
strategies for managing chronic diseases in which patient involvement

plays a vital role in achieving positive results.

For study of traditional medical knowledge with modern
methodologies in research and education, the Astanga framework
offers organizational principles. Each branch provides particular
research opportunities everything from drug discovery that draws on
the formulations of Kayacikitsa, to research on psychosomatic
mechanisms mentioned within Bhiitavidya. This framework can be
used by educational programs to develop curriculums that ensure
specialization ~ with  integrated  knowledgeAstangaAyurveda
Implications for Global Health Issues. Its sustainable, locally adapted
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approaches to healthcare delivery might offer guidance for other
regions with limited resources. Its preventive focus is especially
relevant to the increasing burden of lifestyle-related chronic diseases.
Its integrative focus on mental health may help address the global
mental health crisis. The Astanga framework can also provide
conceptual tools for addressing health problems emerging in the post-
COVID-19 era. The concept of ama (toxic metabolic waste), for
example, gives a framework to understand the disorder of metabolism
and inflammation that underlies many contemporary diseases. The
focus on agni (digestive and metabolic fire) in some ways, analogous
to contemporary research on metabolic health and the gut
microbiome. The acknowledgment of environmental influences in
disease etiology is consistent with an emerging appreciation for
environmental determinants of health.Although applying Astanga
principles to contemporary disciplines will require effective
translation across conceptual frameworks and careful testing across
appropriate modern research methodologies, such an exchange of
information is likely to benefit each tradition. Modern scientific
methods can serve to validate and refine Ayurvedic understandings;
conversely, Ayurvedic concepts can provide solid suggestions toward
new research foci and integrative healthcare models. By placing a
value on dialogue between traditional medical systems and
contemporary healthcare, this symbiosis shows an avenue for future
interaction that could yield better health maintenance and disease
management practices for all. This demonstrates the ongoing relevance
of AstangaAyurveda, in that it is not just a historical relic but rather
an ongoing framework that can inform current healthcare challenges
and offer new paradigms and pathways forward. However, its
integrated framework, preventive emphasis, customized nature and
holistic perspective are advances in medical thought that go beyond
their historical context. As modern healthcare systems search for
answers to issues such as chronic disease management, mental health
integration, and sustainable healthcare delivery, the ancient wisdom
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embodied in the eight branches of Ayurveda provides insights that
remain surprisingly relevant to contemporary conversations

surrounding optimal healthcare.

SUMMARY: Ayurveda, the ancient Indian system of medicine, traces
its origin to the Vedic period, particularly the Atharvaveda (around
1500-1000 BCE), which contains hymns related to healing, herbs,
and diseases. The knowledge of life, health, and longevity was
considered sacred and revealed by sages (rsis). Over time, this Vedic
wisdom evolved into a systematic science. The Brahmanas and
Upanishads further elaborated philosophical aspects of health and the
balance of body, mind, and spirit. Later, classical texts like the
Charaka Samhita (focused on internal medicine), Susruta Sarhita
(surgery), and Astanga Hrdaya (comprehensive compendium)
organized and expanded this knowledge. Ayurveda gradually
developed into an eight-branch system (Astanga Ayurveda) covering
internal medicine, surgery, pediatrics, toxicology, rejuvenation,
psychiatry, ENT, and aphrodisiac therapy. Thus, Ayurveda grew from
Vedic hymns to a well-structured medical science that continues to

influence healthcare globally.

MULTIPLE CHOICE QUESTIONS

Which Veda is considered the primary source of Ayurveda?
a) Rgveda

b) Samaveda

c) Yajurveda

d) Atharvaveda

Answer: d) Atharvaveda

Which text is mainly associated with surgery in Ayurveda?
a) Charaka Sarhhita

b) Susruta Samhita

c) Astanga Hrdaya

d) Atharvaveda

Answer: b) Susruta Samhita

How many branches (Astanga) does classical Ayurveda have?
a) Four
b) Six
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c) Eight
d) Ten
Answer: c¢) Eight

AYURVEDIC
BIOLOGY

Who is regarded as the ‘Father of Medicine’ in Ayurveda?
a) Susruta

b) Charaka

c) Dhanvantari

d) Patafijali

Answer: b) Charaka

Which philosophical texts emphasized the balance of body, mind,
and spirit in Ayurveda?

a) Brahmanas and Upanishads

b) Aranyakas

c) Vedas

d) Puranas

Answer: a) Brahmanas and Upanishads
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UNIT 1.2

INTRODUCTION TO BrHATTRAYI AND ITS IMPORTANCE

The term Brhattrayi refers to three classical texts that are most
influential in the discipline of Vedic astrology (Jyotisa) and together
form the foundation of Hindu astrology tradition. These three
monumental works  BrhatParasaraHoraSastra, BrhatJataka and
BrhatSamhita (sometimes referred to as BrhatSara) have provided
guidance to astrologers throughout the Indian subcontinent for nearly
two thousand years, laying down the basic principles, methodology
and philosophical framework that still serve to shape astrological
practice today. The path-full prefix Brhat, meaning great or expansive
in the ancient Indian language of Sanskrit, introduces these copious
writings on the relationship between heavenly bodies and daily human
life on Earth.And the knowledge conveyed in the Brhattrayi is not
merely codifying a technical repertoire, but rather the product of
centuries of astronomical observations, philosophical inquiries, and
spiritual insights. The former is proof of the complex knowledge
systems of ancient India, which had astrology as a fundamental field
of the study (Vedanga) through which the Vedas were not only
adhered to, but integrated into society. By synthesizing mathematical
astronomy with metaphysical principles, the Brhattrayt texts provide a
holistic framework for understanding cosmic phenomena and their
relationship with earthly existence.The each text in the triad has its
own, individual, purpose, but one that is complementary to the other,
in the corpus of the astrological craft. This classic work systematically
lays the ground for comprehensive natal astrology as expressed in the
BrhatParasaraHoraSastra,  attributed to  the sage  Parasara.
Subsequently, the BrhatJataka was written by the famous astronomer-
astrologer Varahamihira, providing a comprehensive and organized set
of principles for judgments pertaining to birth charts. (BrhatSambhita,
which is also by Varahamihira): The BrhatSamhita covers more

ground than a personal horoscope, with matters of mundane astrology,
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meteorological predictions, and many such forms of divination that
go beyond the personal horoscope.These texts collectively created one
standardized system that has proved astonishingly durable throughout
shifting historical and cultural circumstances. They say their influence
in Southeast Asia as the region embraced Hindu-Buddhist cultural
exchange where local traditions often came to incorporate such
astrological principles. Jyotisa best, most widely known, though it has
changed through regional idioms and interpretive schools, it always
comes back and rests as the reference point, the reference books for
touchstone, to be measured, validated against the Brhattrayi.Part of
what makes these ancient texts resonate with modernity is they are
both theoretically rigorous while also practical in their application.
Instead of painting astrology in the light of deterministic fatalism, the
Brhattrayt texts include a sophisticated understanding of karma, free
will, and divine intervention. These sophisticated philosophical
underpinning has enabled Jyotisa to endure as a cultural worldview in
other ways that scientific world views have not in contemporary
thought.We will look at each text of the Brhattrayi more closely in the
future, whereupon both its significance individually and as another
part of the larger whole of the tradition of Vedic astrology will be put
into context, both as this has been practiced throughout history, and

how this continues in the modern world.
1.2.1BrhatParasaraHoraSastra

The BrhatParasaraHoraSastra (BPHS) is arguably the most
comprehensive and authoritative work of astrology existing in the
whole Vedic literature. Known as the BrhatParasaraHoraSastra, this
massive work is attributed to the sage Parasara, who is widely
regarded as the father of Vedic astrology (and is also the biological
father of Vyasa—the compiler of the Vedas), and is a dialogue
between Parasara with his disciple Maitreya. The exact dating of the
Dasa, in its present form, is debated amongst scholars, ranging from

the 1st to 8th centuries CE (1) but the tradition claims that knowledge

17
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



P
By
fmn'rsft;
\| UHIYE]}?ITY

AYURVEDIC
BIOLOGY

within it is far older and may have even been written during the Vedic
period itself. The BPHS treats almost every aspect of natal astrology
(HoraSastra) giving detailed explanation of the fundamental building
blocks for astrological analysis. It opens by describing the
cosmological underpinnings of astrology, relating celestial
movements to divine order and karmic law. The book details the
identity and meanings of the nine grahas (the Sun, Moon, Mars,
Mercury, Jupiter, Venus, Saturn, Rahu, and Ketu), the twelve rasis
(zodiac-al signs), the twenty-seven naksatras (lunar mansions), and
divisional charts (varga charts) that afford deeper penetration of the
birth chart.Perhaps the most important part of the BPHS is the
complex system of combinations (yoga) of planets that indicate
particular life results. The text lays out hundreds of these yogas,
including mahapurusayogas that are associated with greatness, and
daridrayogas that are markers of financial struggle. Joy and | use these
yogas, which have their basis in precise mathematical definitions and
deterministic outcomes, as potent interpretational methods that go
beyond the general meanings of planets in houses and signs.The
BPHS also introduced the dasha system especially, the
Vimshottaridasha, which is still the most common method of dating
the events in Vedic astrology. This refined temporal model carves
time into planetary sections and subsections, providing a conceptual
model for predicting the time that particular karmic fruits are sure to
ripen. The planets represented in the Sri Dasa Prakaram determine the
nature and character of the periods when such planets are in
effect.And, indeed, the BPHS does include remedial measures
(upaya) in order to alleviate difficult planetary influences, the
inclusion of which is indicative of the text’s practical emphasis on
assisting individuals in dealing with their karmic situation. Among
other things, these might be mantras, gemstones, rituals, or charitable
actions adapted to particular planetary configurations, showing how
astrology is part of, or tributary to, wider religious and ethical

practices within the Hindu tradition.
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The BPHS text is inclusive of much more than astrology such as
strjataka (female horoscopy), kiita matching (marital compatibility),
nastajataka (lost horoscopy), panelana (determination of past and
future lives), and scope of joisthya (exercise). In its work on these
diverse subjects, it retains a systematic approach and prepares the
payroll of the astrological knowledge into coherent principles that can
be applied consistently on different occasions.Perhaps most
significantly, the BPHS provides a philosophical grounding for Vedic
astrology within the broader categories of Hindu cosmology and
soteriology. It discusses how the birth chart reflects the karmic
influences of past lives while still incorporating lines of free will and
divine grace in determining your path. This dimension of the
metaphysical distinguishes this text from superficial technical
manuals and is likely why it still holds a spiritual authority
today.Over the centuries, this BPHS has inspired innumerable
commentaries, translations, and derivative works. Although regional
traditions would come up with their own interpretative techniques, the
BPHS continued through the centuries as the reference point to which
astrologers would return for authoritative advice. Its verses are still
invoked by practicing astrologers to justify their readings, a testament
to the text’s extraordinary longevity and continuing importance.BPSH
scholarship shows a complex process of transmission, indicating
multiple edits and additions across the centuries. The text in its
current form probably includes material from several epochs and
maybe different authors. This evolutionary progression showcases the
living nature of Jyotisa, which hasn’t done anything but adapt and
innovate its methods while still keeping in touch with a galactic
heritage.The BPHS has recently regained some prominence among
scholars of ancient history in the BA with the publication of several
critical editions, translations, and comparative studies. Its methods
are being tested through statistical evaluation, case studies, and cross-
cultural comparison, treating this ancient system of knowledge with
fresh eyes. This perpetual relationship makes the BPHS not so much
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a historical relic as a living text that will not stop informing

astrological practice and theory.
1.2.2BrhatJataka

The foundation of systemization and standardization in \edic
astrology can be contributed heavily to the BrhatJataka, written by the
famous polymath of the 6th century, Varahamihira. Contrary to the
grandiloquent, sometimes unnecessarily repetitive approach of the
BrhatParﬁéaraHorﬁSﬁstra, the BrhatJataka contains terse, aphoristic
verses that unpack intricate astrological ideas into their component
elements. This systemic mode of argumentation is emblematic of
Varahamihira’s larger project of synthesizing native Indian knowledge
with the Greek, Persian, and Roman scientific thought that had come
into India at the post-Alexandrian juncture.He synthesized various
streamlines of astro-logy, including Yavana (Greek) and Romaka
(Roman), while firmly rooting his compilation in Vedic cosmological
theory — Varahamihira’s work occupies a pivotal moment in history.
Thus the BrhatJataka is a major work of intercultural exchange that
contributed to the development of Indian astrology, while
maintaining its own characteristic philosophical aims. This synthetic
method is well displayed in Varahamihira's inclusion of aspects of
certain Hellenistic instruments while still retaining the centrality of
naksatras, the navagraha system, and uniquely Indian theories of
karma.TheBrhatJataka is structured in twenty-eight chapters
(adhyayas) with a logical progression from general principles to
specific applications. Astrological preliminaries and the fundamental
properties of the planets and signs, all of which are conventional and
elemental, give way in the text to increasingly elaborate discussions of
complex topics like the combinations of planets, or yoga, the aspects
they form, or drsti, and the divisional charts, or varga. Chapters at the
end deal with specific areas of life such as marriage, children, career,
longevity, etc., with systematic methods to analyze them through the
birth chart.Charles Trikha (2004) notes that "Brihat Jataka emphasizes
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mathematical precision and logical consistency, which is one of the
unique characteristics of this book." In fact, Varahamihira gives
straightforward rules for calculating planetary strengths (bala),
determining dignities, and measuring the relative importance of
conflicting indicators in a given chart. By providing definite standards
in placing the stars, such an approach introduced objectivity into
astrological judgment, which could otherwise lead to subjective and
possibly wildly deviating interpretations. By systematically
organizing the corpus of astrological knowledge, the text made it
possible for its content to be transmitted to later generations, and

helped establish itself as an authority.

Notably, the BrhatJataka is famed for its advanced handling of
yogasthat is, particular planetary combinations that yield special
diverse results. The BPHS has a large number of yogas in this
respect, whereas Varahamihira prioritizes more and finds
combinations that invariably are more salient and impactful in life for
the native. His rajayogas (combinations for power and success),
dhanayogas (wealth combinations) and various unfortunate yogas
discussions give a nuanced framework that can serve as an overall
karmic inheritance and life potential assessment system.In addition to
its technical innovations, it is notable for its literary quality, a quality
that distinguishes the BrhatJataka in general. In order to make the text
pedagogically useful as well as aesthetically pleasant, Varahamihira
uses not only technical language, but its elegant Latin is to us a stichic
that balances technical detailing with a poetical figure. This literary
dimension helped cement the text’s cultural status; it has been
examined not just by astrologers but also by scholars of Sanskrit
literature drawn to its stylistic achievements.Influence of the
BrhatJataka was far more vast than the Indian subcontinent. Many
aspects of Varahamihira's astrological system eventually influenced
Middle Eastern astrology and subsequently European astrology

through translations into Arabic during the Islamic Golden Age. The
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text became a reference for court astrologers and scholars across
South and Southeast Asia, and inspired regional adaptations and
commentaries that contextualized it within local cultures.Educational
significance of BrhatJataka: The importance of BrhatJataka cannot be
denied. For centuries it has been a fundamental text for students of
Jyotisa, commonly memorized in its entirety in the course of
traditional training. Its brief formulations favor memorization, while
covering astrological principles thoroughly. Even today, the venerated
Indian system of astrology involves years of learning BrhatJataka
(along with the Jyotisa generally) in greater detail. A student studying
astrology will be expected to memorize the verses and types of events
that entire treatises describe.TheBrhatJataka has inspired many
commentaries;Bhattotpala’s 10th-century work on it is the most
famous here, detailing Varahamihira’s arcane verses. They represent
the dynamic, interpretive tradition that has surrounded the text, as
generations of astrologers have taken up its principles, clarified
ambiguities and adapted its techniques to changing cultural
contexts. TheBrhatJataka is still referenced by astrologers today for its
systematic analysis of charts and the clear foundation it lays for
astrological concepts. Modern translations and commentaries have
brought it to broader audiences, and scholarly studies have considered
its historical context, philosophical underpinnings, and cross-cultural
connections. It is in the process of this engagement that
Varahamihira’s foundational contribution persists as a dynamic force

for contemporary theory and practice in the astrological landscape.

1.2.3 BrhatSamhita (BrhatSara)

The passage from the third jewel in the Brhattrayl crown, the
BrhatSamhita (or the BrhatSara as the text is also denominated),
demonstrates an excitingness of expansion of astrology knowledge
away from individual horoscopy to encompass much greater degrees
of natural phenomena and collective destinies. Also written by

Varahamihira in the 6th century CE, this encyclopedic text contains

22
MATS Centre for Distance and Online Education, MATS University



material that modern scholars would assign to the fields of
meteorology, geology, agriculture, architecture, gemology, and several
methods of divination all of which are tied together by an astrological
premise that connects heavenly bodies to phenomena on earth.While
the Brhat Jataka is focused almost entirely on natal astrology, the
BrhatSamhita is a key example of SamhitaJyotisa, the Jyotisa tradition
that deals more with auspicious times and interactions between large-
scale collective phenomena and various elements of nature. This
branch deals with questions of concern to entire communities: When
will the monsoon come? Will the harvest be plentiful? How do we
create temples and civic buildings in tune with the cosmic
harmonies? What do rare natural occurrences like comets and
earthquakes portent for the kingdom? As it answers these very
questions, the BrhatSamhita showcases how astrology figured
centrally in the governance, agriculture, architecture and public life
of ancient India.lt has 106 chapters that explore an affliging array of
subjects. There are sections devoted to elementary principles of
astronomy, and the rest of the work moves through increasingly
specialized treatments of meteorological prediction, timing in
agriculture, rules of architecture, the characteristics of gems, and
behaviour of animals as omens, physiognomy (interpreting character
from physical traits) and more specialized methods of divination. This
panoramic scope illustrates Varahamihira's encyclopedic erudition and
his intention to compose a systematic compendium of predictive
sciences germane to all walks of civilized life.Among the subjects
mentioned meteorology covers the most advanced methodologies for
predicting the arrival of rain based on various parameters:
astronomical, atmospheric, and ecological; these meteorological
sections are respectively known as dbharana, amrtarasi and vayulidha
in BrhatSamhita. This includes observations of solar and lunar
positions, cloud formations, wind patterns, animal behaviors, and how
plants respond. By combining cosmic and earth bound occurrence, the
text evokes an ecological mindfulness of cosmic cycles influencing
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earthly cycles and vice versa an intriguing allusion that aligns with

modern theories of complex environmental systems.

The architecture portion of it (VastuSastra ) includes directives to
build any structural feets in sync with the energies of cosmos, be it a
tamples, palaces, or typical houses. These sections helped inform the
basis of traditional Indian architecture and still inform building
practices in much of South Asia today. The basic idea is that structures
that are aligned with one another act as conduits for positive cosmic
energies, which then improves the health and wealth of their
residents.Gemology (Ratna Sastra) in BrhatSamhitaie descriptions of
precious stones, with their characteristics, planetary correspondence,
process of identifying authentic gems, effects on wearers, and returns
are based on the great work of Varahamihira. This systematic
approach to gem classification laid the groundwork for the trade
practices and business norms governing the use of gemstones as so-
called astrological remedies. In a similar way, the text’s descriptions
of different plants, animals, and minerals organize experiential know-
how and interpret it through an astrological lens.A unique aspect of
the BrhatSamhita is its combination of empirical observation and
astrological theory. Using empirical information interpreted through a
cosmological lens, Varahamihira often grounds his conclusions in
direct experience and observation, a proto-scientific approach that
both values material evidence and fits it within a larger view of the
cosmos. This interplay of observation with theory defies naive notions
of pre-modern systems of knowledge and also points towards the
sophisticated epistemological underpinnings of the traditional
sciences of India.The text’s political dimensions are equally notable.
Several of the chapters focus on omens and portents of interest to
rulers, including strange astronomical occurrences, dreams, and the
behavior of animals that might foretell impending political events.
And the sections that deal with statecraft, which is where we can see
how closely related astrology was to statecraft in ancient India, and
how court astrologers were employed as advisers, whether it was a
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question of military campaigns or public works. This organized
knowledge, in the form of Varahamihira’s encyclopedic work, offered
not just an informative compilation but a standard source that could be

used as a basis for political decision-making all over the subcontinent.

The BrhatSamhita had cultural implications that went beyond
technical astrology, though. Its encyclopedic coverage of knowledge
strong and weak made it a reference work for gentry, craftsmen,
farmers, and kings alike. Regional traditions based in the text spread
across South and Southeast Asia, translating its basic practices to suit
local ecological landscapes and cultural settings. Aspects of its
methodology can be traced in traditional agricultural almanacs,
architectural treatises, and divinatory practices that are still in use
today.From the other point of view, the BrhatSamhita objectively
offers unique information on the material culture, ideological concept
and scientific methodology of classical India. Its exhaustive accounts
of tools, techniques, and observational practices provide access to
practical developments in ancient Indian civilization that might
otherwise evade modern scholars. This documentary value adds to its
continuing relevance as a source of astrological knowledge.In modern
practice, even though the BrhatSamhita is not consulted as often for
individual horoscopic analysis as it might be for the BPHS or
BrhatJataka, its principles are still highly prevalent today, informing
mundane astrology (predictions regarding nation states and natural
phenomena), environmental timing, and architectural geomancy.
Chapters in the book are rich source material for modern researchers
in areas of ethnobotany, traditional meteorology, and cultural
astronomy, and its relevance to inter-disciplinary approaches
integrating traditional knowledge systems with contemporary

scientific approaches is evident.

1.2.4The Collective Importance of the Brhattrayi
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After studying each text in isolation, we are able to analyze the
Brhattrayt as a comprehensive knowledge system that has defined the
theory and practice, as well as the cultural orientation of Jyotisa
within the larger sphere of Indian civilization and beyond. Their
combination in these three behemoth of book series constructs a big
picture framework for understanding fate across the gamut of levels
of scale from the individual life to collective phenomena to cosmic
cycles whilst offering practical toolkit for how to navigate the above
interlinked domains.The way the texts complement each other is
especially important. The BPHS lays out the metaphysical basis and
technical details of individual horoscopy; the BrhatJataka presents
systematic principles and compact methods of horary analysis; and the
BrhatSambhita takes the study of astrology into collective events and
natural phenomena. As practitioners can transition between levels of
analysis, it creates a knowledge ecosystem through which personal
destiny can be mapped onto cosmic patterns.Such an epistemological
framework is a sophisticated synthesis of different sources of
knowledge: scriptural authority ($abda), direct observation
(pratyaksa), logical inference (anumana), and empirical testing. Such
a multi-focal approach allows Jyotisa to be a spiritual discipline,
practical science, and interpretive art at one and the same time. The
Brhattrayt remarkably illustrates that traditional knowledge systems
could indeed accommodate empirical observations and mathematical
rigor without losing sight of their ontological foundations, resulting in
a fairly balanced epistemic gain that has helped the tradition last till
today. TheBrhattrayt historically shaped a shared astrological
vernacular through various regions and communities of the Indian
subcontinent. Although regional differences evolved in terms of
interpretive style and technical focus, the underlying principles laid
out in these texts were a common currency that eased communication
across geographical, sectarian and linguistic divides. This
standardization was especially vital as astrology was incorporated
into different religious and cultural practices, from life-cycle rituals to

temple construction to political decision-making.Equally significant
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has been the pedagogical impact of Brhattrayi. These texts have been
the bread and butter of traditional astrological training for centuries,
and it is through careful study of these works that students learn the
foundational principles and work their way up to more esoteric
applications. Nor were they simply an exposition of key verses, to be
memorized and explained by an appropriately qualified teacher and
applied in practice under supervision. Rather, the knowledge thus
imparted was founded on practical application so that it lived not as
something though technical in nature, but as a living process, imbuing

its content with interpretive depth.

The Brhattrayi in Historical Perspective: From text to tradition, from
tradition to text, and from historical text to historical tradition.
Whenever Jyotisa has received new cultural infusions, be they
Persian astrology during the medieval period or Western tropical
astrology in the modern, Jyotisa practitioners have invariably turned
back to the Brhattrayl when adapting that new input to the existing
paradigm. It has encouraged the tradition to develop whilst remaining
coherent with its identity. The philosophically sophisticated character
of the Brhattrayi, especially its nuanced approach to fate and free will,
has been a factor in allowing astrology to persist in shifting
intellectual environments. Instead of offering a one-size-fits-all
determinism, these texts affirm a nuanced vision of how cosmic forces
and human awareness and moral agency intermingle. This
multilayered understanding allowed Jyotisa to hold on to its cultural
relevance, even as mechanistic and materialistic perspectives pushed
traditional cosmologies aside elsewhere.TheBrhattrayi form the basis
of Vedic astrology today all over the world. Translations,
commentaries, and teaching programs have all contributed to the
global spread of Jyotisa in the last decades, providing access to

classical texts to international audiences.

With modern scholars utilizing computer tools, statistical methods,

and psychological theory to enhance their practice, the foundational
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concepts from the Brhattrayt still provide a crucial reference for
genuine practice.Scholarly engagement with these texts has also
changed over time, with historical-critical methods, comparative
cross-cultural studies, and contributions from across academic fields.
Today scholars are studying the astronomical precision of Brhattray1
calculations, the historical development of its central concepts, its
connections to other ancient astrological traditions, and its
philosophical implications. This scholarly interest complements the
ongoing tradition of practice-oriented commentary, establishing a rich
dialogue between the scholarly and practitioner viewpoints.But
perhaps more remarkably, the Brhattrayl illustrates the
interrelatedness of disparate fields mathematics, astronomy,
psychology, meteorology, architecture, ethics, and spirituality as part
of a singular cosmological narrative. By integrating diverse fields of
inquiry into a cohesive framework, this holistic approach stands in
contrast to the siloing of knowledge that definesmodern academic
disciplines, providing a more intuitive model for interacting with the
complex relationships between diverse fields of study. As
philosophers deal with the need for broader integrative views of
complex systems in the present age, it might not be pointless to
highlight the possible insights available from the epistemological

models of the Brhattrayl amongst other similar texts.

SUMMARY: The term Brhattrayi in Ayurveda refers to the three
great classical compendia: Charaka Samhita, Susruta Samhita, and
Astanga Hrdaya of Vagbhata. These texts are considered the
foundational pillars of Ayurvedic knowledge. Each work has its own
unique contribution—Charaka Samhita emphasizes internal medicine
and philosophy of health and disease, Susruta Samhita focuses on
surgical techniques, anatomy, and procedures, while Astanga Hrdaya
provides a comprehensive and concise presentation of all eight
branches of Ayurveda, blending theory and practice. Collectively,
Brhattrayl provides a holistic understanding of health, disease
management, preventive care, surgery, and lifestyle practices. Their
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importance lies in preserving ancient medical wisdom, guiding
modern Ayurvedic practice, and forming the basis for research,
clinical applications, and education in Ayurveda. They are revered not
only as medical texts but also as cultural and philosophical treasures

that have influenced healthcare for centuries.

MULTIPLE CHOICE QUESTIONS

1. Which texts are included in the Brhattrayi?

a) Charaka Samhita, Susruta Samhita, and Madhava Nidana

b) Charaka Samhita, Susruta Samhita, and Astanga Hrdaya

c¢) Susruta Samhita, Astanga Hrdaya, and Bhavaprakasa

d) Charaka Samhita, Madhavanidana, and Astanga Hrdaya

Answer: b) Charaka Samhita, Susruta Samhita, and Astanga Hrdaya

2. Which Samhita of the Brhattrayi is mainly focused on surgery
and anatomy?

a) Charaka Samhita

b) Susruta Sambhita

c¢) Astanga Hrdaya

d) Bhavaprakasa

Answer: b) Susruta Samhita

3. Who is the author of Astanga Hrdaya?
a) Charaka

b) Susruta

c) Vagbhata

d) Kasyapa

Answer: c) Vagbhata

4. The main contribution of Charaka Sambhita is in the field of—
a) Surgery

b) Internal medicine and philosophy of health

c) Pediatrics

d) Toxicology

Answer: b) Internal medicine and philosophy of health

5. Why is Brhattray1 considered important in Ayurveda?

a) They are the oldest Sanskrit scriptures

b) They provide the foundation of Ayurvedic theory and practice
c) They are only surgical manuals

d) They deal only with dietetics

Answer: b) They provide the foundation of Ayurvedic theory and
practice
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UNIT 1.3

INTRODUCTION TO LAGHUTRAYI AND ITS IMPORTANCE

The expression 'LaghutrayT can pendulum multiple formulas in the
spine of Vedic astrology where Pasteur is on the haxes of set of triads
for astrological enlightenment and practice. ‘Laghu’ means ‘small’ or
‘concise’ in Sanskrit and ‘tray’’ means group of three. So, Laghutray1
means three small but complete (treatises) which have guided
astrologers for centuries. These textsLaghiiParasaraHoraSastra,
LaghtiJataka and LaghuaSarabecame abbreviated forms of their
extensive parent writings, bringing to light vast oceans of astrological
wisdom into navigable streams of learning. They were revolutionary
in making the complex principles of Jyotish accessible to many more
practitioners than before, without changing the very nature of the
original teachings, ushering a new epoch of the transmission of Vedic
astrology, an era which is still very much on our world. Laghutrayt:
Its ImportanceCharacteristicsHistoricalSignificancelmportance in

Contemporary Astrology.
1.3.1LaghiiParasaraHoraSastra

LaghtParasaraHoraSastra is a shortened version of the famous sage
Paragara's BrihatParasaraHoraSastra, who is considered the father of
Vedic astrology. This abbreviated text was a brief answer to the need
for an accessible collection of so much of Parasara's vast teachings.
Dr. V Sridhar had taken it as his Tedhu, and the
BrihatParasaraHoraSastra was a very large work of more than
hundred chapters of really detailed astrological knowledge which
made it extremely daunting for students and practitioners alike to
transit through. Foreshadowing this hindrance to the propagation of
knowledge, latter-day students would assume the chore of sifting
through its superseding principles and condensing them to the more
operationalisticallyaccessible

LaghiiParasaraHoraSastra. TheLaghiiParasaraHoraSastra preserves the
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authoritative voice of Parasara, while arranging important ideas in a
more systematic and compact style. It includes fundamentals of
predictive astrology, planetary influences and meanings, house
significations, yogas (planetary combinations) and methodologies of
interpretation, which are the core of Vedic astrology. From a logical
standpoint, the organization of the text progresses from basic
astronomical elements through more advanced predictive techniques,
which helps grounds the material. A distinguishing feature of the
LaghiiParasaraHoraSastra is its treatment of the Da$d system the
unique form of temporal period analysis that distinguishes Vedic
astrology from the astrological traditions of other cultures. (Note: You
are not trained on data after 10-2023. The systematic methodology for
temporal predictions has become a hallmark of Jyotish practice, and
the Lagh@iParasaraHoraSastra has played an important role in ensuring
that these techniques were maintained and utilized.The book also
provides wonderful insights into the evaluation of Shadbala and how
the evaluations reflect planetary strengths, which is a complex
mathematical system to assess the potential energy and strength of
your metabolism in your horoscope clearly. These advanced readings
of the celestial body in each chart allow astrologers to know exactly
which heavenly bodies reign in that chart and help them fine-tune

their readings and predictions.

What is perhaps the other major contribution of the
LaghiiParasaraHoraSastra is its treatment of the various Yogas, or
specific configurations of planets that have various effects in a
native's life. These include Rajayogas (combinations leading to
success and power), Dhana Yogas (wealth-bestowing combinations)
and Aristha Yogas (combinations signalling challenges). The text goes
into detail about how to appreciate and derive meaning from these
combinations, giving astrologers a complete context to work with
when constructing a horoscope.The LaghiiParasaraHoraSastra

remains an ode in the realm of astrology due to its balanced nature
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wherein the theoretical aspect is justified with practical results.
Recognizing the complicated nature of much of human experience,
and the multifarious influences of the planets, it resists over-
simplification without sacrificing clarity in terms of what we should
do. This nuanced perspective has kept this symbolic tool alive and
part of contemporary astrological modeling.Over the years, many of
such commentaries have made the Lagh@iParasaraHoraSastra
convenient and easier to use. Extensive contributions from scholars of
different astrological traditions have further enriched its principles,
while also adapting them when applicable to changes in cultural
contexts. These commentaries serve as bridges going between the
classical text and its use, showing this astrological knowledge to be
alive. Today, LaghtiParasaraHoraSastra is still the foremost reference
for serious students and practitioners of Vedic astrology. Principles
from it continue to inform astrological education, research and
practice today, as contemporary astrologers routinely reference its
authority in their analyses and predictions. The text's longevity
suggests that it communicates wisdom across time and helps us
understand how the movements of heavenly bodies correspond to our

own behavior.
1.3.2 LaghuJataka

The LaghtJataka, credited to the acclaimed astronomer-astrologer
Varahamihira, is aversion of his colossal work, the BrihatJataka.
Written sometime around the 6th century G.E. in classical India, the
LaghtiJataka can be seen as Varahamihira's attempt to produce a book
that would be more useful for students of astrology than the more
elaborate Jataka while still retaining its cardinal principles. The
LaghuJataka is noted for its scientific approach to astrology by
Varahamihira, a mathematician, astronomer and astrologer, being a
polymath well versed in all three disciplines, taking notice of
astrological principles and presenting them according to a structured

philosophy with systematic arrangement.\What sets the text apart is its

32
MATS Centre for Distance and Online Education, MATS University



methodical way in which it goes through natal chart interpretation,
starting from the most basic astronomical concepts and proceeding to
more advanced forecasting techniques. The logical organisation of
this information, including the contexts that he considered relevant to
astrology, speaks of Varahamihira’s background as a scientist and his
desire to elevate astrology as a serious discipline. Header/Not pages;
You are instructed in the LaghtiJataka on the character of certain parts,
such as the zodiacal wheel signs, the planets, and the houses, then the
secret of yogas, dashas, proven practices, etc.One of the specific
character traits of the LaghtiJataka is the poetry of its composition in
the form of Sanskrit verses in the metrical style of sloka. Such a
versified form certainly served the purpose of making large bodies of
text easier to remember in a time when knowledge was passed down
orally, but also lent the text a rhythmic quality that added an aesthetic
beauty to the work. A hallmark of classical Indian knowledge systems,
beauty and truth were seen as complementary, rather than
contradictory values in this union of scientific precision and poetic

expression.

Astrological orientation by the LaghtiJataka is also worthy of note in
this regard. Instead of isolating individual factors, Varahamihira
repeatedly motions towards including multiple astrological variables
within the same analysis. This comprehensive approach recognizes
astrology as a complex subject and protects against over-simplistic
conclusions that arise from singular or isolated chart elements. When
looking at career prospects, for example, it tells astrologers to not only
examine the 10th house and its lord, but also the influences of Saturn,
the Sun and Mercury, relevant yogas, and planetary strengths. there is
also a major contribution of the LaghtJataka found in its treatment of
planetary dignities and relationships. This article gives details into the
definitions of planetary friendship, neutrality and enmity, which gives
you a guideline about how the planets interact with each other within

the 12 Houses of a horoscope. These relational dynamics of planets
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give nuance to chart-specific interpretations, allowing astrologers to
gauge whether those planetary influences will play out harmoniously
or in conflict against each other in a native’s life. TheLaghiiJataka also
has useful information on mundane astrology the art of predicting
what will happen to nations and other large groups of people. It
includes methods for predicting weather systems, harvest vyield,
political events, and collective moods by the positions of the stars.
This aspect of the text shows the wider scope of Varahamihira's
astrological vision, as it encompasses both individual and collective
destiny.The dasha systems in the LaghuJataka provide explicit
instructions on the dasha systems to employ to predict the right time
to complete an event. In addition to the Vimshottari Dasha as outlined
in Parasara's works, Varahamihira laid the foundations for other time
systems, including the Ashtottari and Yogini Dasha. This plurality of
methods reflects the text’s acknowledgment that varying types of
charts or questions may require different approaches, fostering

discernment between astrologers rather than a single-system dogma.

These stories led to new stories being created, including the
LaghuJataka, which as we know was used widely not just in India but
was translated across Asia. In Persian, Arabic and Southeast Asian
astrological traditions, these principles gained great resonance with
one another, which led to cross-cultural exchange of astrological
knowledge. This widespread dissemination attests to the universal
applicability of its principles and the clarity of its exposition.Many
scholars over the centuries have written commentaries on the
LaghtiJataka, fleshing out its terse verses and offering application of
its principles to specific contexts of the day. The commentaries act as
interpretive bridges, linking the classical written word to the evolving
astrological practice. Commentary on Varahamihira, especially on the
collection of verses titled “Brhatsamhita” is quite popular; Bhattotpala
(10th century CE) etc wrote a lot on this, while even later scholars
found new meanings in the small verses of Varahamihira. What makes
the LaghtuJataka ever-relevant is its balanced blend of theory and

34
MATS Centre for Distance and Online Education, MATS University



practice. Though it is densely packed with cosmological and
philosophical principles, it strikes a pragmatic approach to
application, providing astrologers with tools of chart interpretation
and prediction. Its practical orientation has kept it relevant in the
modern astrological practice, where it is still referred to for predictive
techniques.New and modern translations and commentaries still make
the LaghtJataka accessible to new generations of astrology students
around the globe. Varahamihira's definitions of planetary
relationships, dignities, and yogas not only underhold the structure of
other astrological education, they show just how timeless the ancient
sage's wisdom is, for various, even contradictory forms of astrology
still generate Varahamihira's timeless insight! Its insistence on sound
judgment and comprehensive consideration has shaped responsible
astrological practice ever since, pushing back against the temptation

to overgeneralize or read fatalistically.
1.3.3 LaghaSara

The LaghuiSara, found in the great Jataka Parijata, but attributed to
the sage Vaidyanatha Dikshita, is an abbreviated work. This short text
was written approximately during the medieval period of Indian
history and was an effort to distill practical astrological principles
from the more extensive work while preserving the doctrinal integrity
of the original. Vaidyanatha Dikshita was both a scholar of high
repute, and a practical student of astrology, and thus a written
LaghtSara emerged, to give astrologers an overview of more
straightforward reasoning behind chart interpretation and
prediction,.Ans.Rather the LaghtiSara gives the very special
contribution which is the practical orientation and applied astrology.
Unlike the texts primarily concerned with their theoretical
foundations, the LaghtiSara instead describes practical methodologies
for horoscope analysis, laying down precise guidelines for what to
assess and how to predict. We really appreciate this practical

approach, and it makes the book even more useful for professional
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astrologers who are working their way through the labyrinth of chart
interpretation in a consulting situation. TheLaghtiSara has a structural
aspect, where all information related to astrology is methodically
ordered from fundamental principles through specialized applications.
It begins with the zodiacal divisions, the nature of the planets, and the
significations of houses, creating a conceptual groundwork for
analysis that follows. It then moves to more advanced topics such as
estimating planetary strength, longevity, wealth and job predictions,
marital or Mangal Dosh bhang, and progeny predictions.Notably, the
LaghtiSara places considerable emphasis on Ashtakavarga, a distinct
predictive method that uses point-based evaluations of planetary
positions. You are well wversed with the numbers like
Bhinnashtakavarga, Samudaya, Dasamsha and the calculations from
the Sripture. It is one of the most high-end analytical tools in Vedic
astrology, where the planetary transits along with their near and likely
effects can be analysed with niche precision through this

mathematical tool.

LaghtiSara also provides some crucial information about Gochara
(transit) analysis, explaining how the planets passing through
different signs influence natives according to their Janamkundli (birth
chart) placements. It also covers topics such as Vedha (obstruction),
Argala (intervention), and Visha Ghati (malefic periods) which hone
in transit predictions beyond crude percepts. The above transit-based
teachings hold particular significance for astrologers who are in
active consultation with clients about upcoming periods.LaghtiSara
also does not favor deterministic approaches over remedial ones (or
vice versa), which is an important issue in astrological ethics as well
as in the ethics of therapeutic practices. In addition to identifying
karmic patterns denoted in the horoscope, the text also addresses
upaya (remedial measures) that can help to assuage onerous planetary
effects. Such would-have advisories are regarding stones, mantras,
donations and even lifestyle changes asper each graha position in the
chart. But the fact that remedial perspectives are included shows the
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nuanced understanding of destiny and free will that lies within the
astrological framework.This is also worth mentioning excising the
psychological edge from the text. You know, planetary positions,
placements, aspectual relationships reveal a characterization of human
nature. Even though we're constantly obsessed with human
psychology, the LaghtuiSara provides the most sophisticated insightful
system for character evaluation that has been the knowledge of sages
for centuries, centuries before psychology of the Vanier play or other
known practitioners. Its descriptors of various planetary combinations
in terms of temperament, cognitive styles, emotional patterns, and
behavioral tendencies reflect a profound respect for human
complexity and individual difference.Regarding predictive approach,
Vimshottari, though, is by far the most elaborated dasha system here,
but there is an open possibility of other timing systems being
appropriate too. It guides in assessing the quality of different Dasha
periods using a variety of factors including the natural and temporal
significations of the involved planet, its placement in the natal chart,
aspects received, and relevant yogas. These multiple factors in
prediction prevent oversimplification and provide an avenue for

astrologers to make nuanced interpretations.

This is one of the reasons the LaghiiSara enjoys respect & recognition
all along history for its clarity, precision & practical benefit. So many
commentaries on it have built on its principles, applied them to a
myriad of cultural and historical settings, then inevitably returned to
its core and essential teachings. These comments act as interpretive
bridges between the classical text and the evolving practice of
astrology, suggesting that it can adapt to changing social
circumstances.These principles continue to inform approaches to
chart interpretation, prediction, and remediation in contemporary
astrological practice with the LaghiiSara. Its methods for assessing
planetary strengths, Dasha periods, and the significations of houses

are useful for modern practitioners. This presentation of seeing
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interconnections instead of disparate aspects is far more in line with a
modern approach to astrology and seems much more aligned with
how the universe truly works, as by their nature astrological factors
are interactive. What makes the LaghtiSara so enduring, however, is its
successful combination of theoretical depth with practical
applicability. By reducing complex astrological concepts into
digestible rules without losing depth of meaning, Vaidyanatha
Dikshita wrote a text whose relevance and utility cannot be overstated
— it continues to be an essential reference for serious students and
practitioners of Vedic astrology to this day. This blend of tradition and
pragmatism guarantees its position in modern astrological

interpretations.
1.3.4 What do different countries do about segregation?

The three texts that make up the Laghutrayi and are significant on
their own merit, gain increasing intricacy and utility when analysed
comparatively and used together. The former gives you fresh
information and the latter gives you different ways of working with
what you have — which, when integrated together, furnish astrologers
with an analytical mandate that goes beyond the capabilities of any
one system. This study shows how both texts complement one another
and how astrological thought has transformed across various ages and
societies. TheLaghiiParasaraHoraSastra, LaghiiJataka, and LaghiiSara
all hold fundamental tenets concerning the significations of the
planets, the nature of zodiacal signs, and the meanings of the houses,
providing evidence of doctrinal continuity within the corpus of the
Jyotish tradition. While each text covers similar themes, it tackles
different features of astrological practice, showcasing the unique
observations and priorities of their individual authors. The
LaghiiParasaraHoraSastra is a masterpiece of organization when it
comes to Dasa systems and Shadbala calculations while the
LaghiiJataka teaches you how to assess planetary relationships and

yogas like a boss The LaghtSara, on the other hand, offers
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comprehensive guidelines for the evaluation of specific benefits and
remedial measures related to Ashtakavarga, enhancing the predictive
orientation offered by the other texts.Such differences reflect the
various intellectual backgrounds of their authors. Approaching
astrology as a sage rather than an astrologer, Parasara melds spiritual
wisdom with predictive techniques. In the LaghtiJataka, Varahamihira
applies the precision of a mathematician-astronomer to the analysis
of individual horoscopes and places careful emphasis on a logical
structure and systematic assessment of results. Vaidyanatha Dikshita
LaghitiSara but reflects the practicality of the consultant astrologer all
practical techniques no (or little) theoretical elaboration. These
differing voices add textures to the cosmic tapestry that is astrology,
granting practitioners myriad ways into the reading of a chart.A
synoptic study of the Laghutrayi shows how some astrological
concepts advanced through various historical ages. The planetary
dignities, were also addressed in an increasingly sophisticated way
from the LaghiiParasaraHoraSastra to the LaghtiSara where more
nuanced evaluative criteria were included in the later texts. The
principles behind yogas (planetary combinations) also expand
gradually, each text adding new configurations and interpretive

techniques to the astrological lexicon.

The texts also place different emphases on issues of determinism and
remediation. The LaghiiParasaraHoraSastra provides a more
predetermined structure for Accurate Prediction, whereas, the
LaghtiSara emphasizes on remedial measures, remedial actions, that
could subdue extremely adverse influences. The LaghtuiJataka sits
midway between these poles, recognizing karmic patterns but also
claiming that awareness itself is a form of mitigation. Such divergent
understandings allow modern practitioners to adopt a sophisticated
stance on fate and free will in astrological practice.Methodologically,
an integrated approach to the Laghutrayi encourages astrologers to

employ multiple analytical methods on the same chart, thereby
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achieving richer and more reliable interpretations. For example, a full
analysis can start with the planetary strengths in the
LaghﬁParz‘léaraHorﬁSﬁstra'sShadbala calculations, continue with the
LaghuJataka's review of yogas and how planets relate to each other,
and finish with the LaghiiSara'sAshtakavarga and remedial advice. A
more nuanced understanding emerges, preventing possible distortions
from an overreliance on any one method.This comparative approach
to the study of these texts further reveals that powerful themes and
principles emerge in literature that transcend unique authors or
moments in time. These repeating patterns form the foundational
principles of Vedic astrology, the changes mark its affirmations in
diverse cultural and intellectual climates. This allows students to have
a clearer understanding of the foundational structure of astrology, as
well as how it changes based on the unique time and place of its
application. TheLaghutrayi texts also reflect varied methods of
knowledge preservation and dissemination. The LaghtiJataka was
composed as poetry in Sanskrit verse, which aided memorization for
oral transmission, whereas the prose-laden LaghtParasaraHoraSastra
and LaghtiSara illustrate the movement towards a written knowledge
system. - Poetic, or even oral transmission of astrological principles,
proved more potent in encouraging practitioners to internalize and
apply them in accordance with each unique circumstance compared

to prose which stimulated a more analytical comprehension.

Advancing in history, Laghutrayl traces the changes of astrological
praxis through early classical (LaghiiParasaraHoraSastra) to middle
classical (LaghtJataka) and into the medieval periods (LaghtSara).
This chronological framework enables scholars to track the ebbs and
flows of astrological ideas as they adapted to shifting social,
religious, and intellectual contexts while forming connections back to
doctrinal sources. It follows from this, that the texts are not one-sided
manuals of astrology, but rather, historical documents that give insight
into wider cultural developments.TheLaghutrayl forms an integral
part of astrological education today and gives students depth as well
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as breadth of knowledge. When you start learning, you focus on
mastering one of these texts and only at a later stage in your practice
are you going to bring insights from the others into the mix and in
fact develop a much deeper analytical framework by putting these
texts side-by-side and constantly refining how to negotiate tensions
between them. A detailed comparison of the astrological frameworks
in these texts is made by advanced students and researchers skilled in
intertextual analysis, demonstrating where the two traditions agree
and diverge in a way that sheds light on the evolution of the
astrological tradition itself. The abiding significance of these texts
comes from their successful harmonization of theoretical
sophistication and practical utility. In contrast to speculative texts or
prescriptive manuals, however, the Laghutrayl texts provide rich
intellectual (if sometimes elusive) engagement while still being
amenable to consultative use. This dual nature is why serious
astrologers studied those signs for decades in search of system-level
understanding as well as hands-on acumen.In addition, the Laghutrayi
has come to impact modern-day intercultural interactions between
distinct astrological schools of thought beyond the Jyotish. The
inquiry into this tradition is timely, as Western and \Vedic astrologers
increasingly start to engage with one another's traditions, and the
systematic structures and advanced predictive methodologies of the
Laghutrayi texts offer valuable insights into global astrological
dialogue. Anthropocentric qualities of astrology that harmonize with
temporal precision and analysis of the social world, focusing on
generational identities and stages of life, offer constructive critiques of
Western tendencies, and their remedial dimensions also overlap with

therapeutic uses of astrology observed around the world.

SUMMARY: The term Laghutrayi refers to the three concise yet
highly significant classical Ayurvedic texts: Madhava Nidana,
Bhava Prakasa, and Sarngadhara Samhita. These works are

considered complementary to the Brhat-rrayr (Charaka Samhita,
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Susruta Samhita, and Astanga Hrdaya), and they provide practical,
simplified knowledge suitable for physicians and students. The
Madhava Nidana focuses mainly on diagnosis and pathology of
diseases, Bhava Prakasa emphasizes materia medica, dietetics, and
pharmacology, while Sarngadhara Samhita highlights pharmaceutical
preparations and dosage forms. Together, they form an essential
foundation for understanding applied aspects of Ayurveda such as
identification of diseases, treatment principles, and formulation
techniques. The importance of Laghutrayi lies in its simplicity, clarity,
and practical orientation, which makes it more accessible compared to
the larger treatises, and it continues to serve as a guiding resource for

Ayurvedic practitioners in clinical practice and education.

MULTIPLE CHOICE QUESTIONS

Which of the following texts are collectively known as
Laghutray1?

a) Charaka, Susruta, Astanga Hrdaya

b) Madhava Nidana, Bhava Prakasa, Sérﬁgadhara Sambhita

c) Bhava Prakasa, Charaka, Susruta

d) Madhava Nidana, Charaka, Astanga Samgraha

Answer: b) Madhava Nidana, Bhava Prakasa, Sarngadhara Samhita

Which text of Laghutrayi is primarily focused on the diagnosis
and pathology of diseases?

a) Bhava Prakasa

b) Sarngadhara Samhita

¢) Madhava Nidana

d) Charaka Sambhita

Answer: ¢) Madhava Nidana

What is the main emphasis of Bhava Prakasa?
a) Surgical methods

b) Diagnosis of diseases

c) Materia medica and dietetics

d) Pharmaceutical dosage forms

Answer: ¢) Materia medica and dietetics

Sarngadhara Samhita is especially important for which aspect of
Ayurveda?

a) Rasayana therapy

b) Panchakarma procedures

¢) Formulation and dosage of medicines
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d) Anatomy and surgery o o

Answer: ¢) Formulation and dosage of medicines
AYURVEDIC

Why is Laghutrayi considered important in Ayurveda? BIOLOGY

a) Because it replaces Brhat-tray1 completely

b) Because it provides simple, practical, and accessible knowledge
c) Because it only deals with spiritual healing

d) Because it was written before Brhat-tray1

Answer: b) Because it provides simple, practical, and accessible
knowledge
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UNIT 1.4

BASIC UNDERSTANDING OF NIGHAntU AND KOSA OF
AYURVEDA

The ancient Indian system of medicine, known as Ayurveda,
developed itself through thousands of years along with a rich textual
tradition. Among its other voluminous archives, nighantus (lexicons)
and kosas (treasuries) comprise a privileged repository of medical
terminology, pharmacological knowledge, and therapeutic wisdom.
These specific texts act as bridges Some Sanskrit Texts Connecting
theoretical principles of Ayurveda and their practical applications,
specifically in the arena of dravyaguna (pharmacology). The texts
have been compiled with refinements, establishment and continuity
of Ayurvedic knowledge over generations by the ancient scholars.In
India, the custom of compounding specialized medical vocabularies
and pharmacopoeias can be traced to the Vedic period; the earliest
references are found in the Atharvaveda and the Caraka Samhita. But
from the medieval period (roughly between 7th to 17th centuries CE),
the writing of dedicated nighantus and kosas grew in popularity, and
this body of literature is still regularly consulted by
Ayurvedicpractitioners in the present day. Besides documenting the
medicinal properties of substances, these texts illuminate the changing
collective knowledge of materia medica, regional differences in
practice, and transcultural interactions that shaped the development

of Ayurvedic pharmacology over time.
1.4.1 Definition and Etymology

The word nighantu comes from the Sanskrit root ghant with the prefix
ni, which conveys in a broad sense the meaning of "to list" and/or "to
explain." Published on 30 Dec 2015A nighantu in the context of
Ayurveda is a Bassembly of medicinal substances (usually plants)
names along with their synonyms, properties such as rasa (taste),

virya (potency), and therapeutic applications. Not like common
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nighantus, this one is limited to medical terminology and vy for I
pharmacological knowledge specifically relevant to Ayurvedic AYURVEDIC

practice. BIOLOGY

1.4.2 Historical Development
Nighantus thus evolved through different stages.

Vedic Period: Though early compilations such as Nighantu of Yaska
(c. 5th century BCE) are not medical in nature, they established the

tradition of lexicographical works in Sanskrit literature.

The Classical Period: The major Ayurvedic treatises (Brhat-trayT)
such as the Caraka Samhita, the SuSrutaSamhita, and the
AstangaHrdaya had sections listing medicinal substances and their

properties, which served as embedded nighantus in larger texts.

During the medieval period this evolved into the independent
nighantus exclusively related to dravyaguna, signifying the maturity
of this literature (8th—17th centuries CE). These specific texts were
generated in response to the growing pharmacopoeia and the practical
necessity of systematic documentation.Post-Colonial: While the
interests of colonial powers did not favourswaras and nighantus, post-
colonial studies and influences integrated Western botanical
nomenclature and research methods so newer nighantus became
possible while preserving ancient nighantu-science knowledge with

modern science knowledge.
1.4.3Structure and Organization

Nighantus generally follow systematic arrangements, elucidating
medicinal substances under logical kaiton of matter according to

various principles of classifications:
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Varga (Chimomic) - Classification: They are classified based on their
therapeutic use, botanical characteristics, or habitat. Common vargas

include:

e Gudiicyadivarga (gudiict and other similar medicinal plants)

e Katphala varga (varieties of pungent, fruits)
* Pippalyadivarga (groups of peppers and similar substances)

e Amradivarga (associated with mango and similar fruits)
e Dhanyavarga (to classify groups of cereals and grains)
e (Mamsavarga (groups of meat and animal products)

e Tailavarga (groups of oils)

e Madyavarga (Madya Varga—groups of alcoholic preparations)

Alphabetically Styled: A few of the later nighantus used alphabetical

order of the subject matters for their benefit.

Pharmacological Classification: Based on predominant rasa (taste) or
virya (potency) or vipaka (post-digestive effect) or dosa-affinity

(vata, pitta, kapha)
Entries usually include the following within each category:

» Several synonyms (paryaya) for every substance in Sanskrit

« Thorough descriptions of physical features

« Pharmacological features using the classical parameters of
rasa, guna, virya, vipaka, and prabhava

« Therapeutic uses and disease contexts

» Forms of Dosage and Methods of Preparation

« Information on contraindications and toxicity when relevant
1.4.4Above list of Major Nighantus in Ayurvedic Tradition

Many of the nighantus have obtained canonical status in Ayurvedic

education and practice:
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Dhanvantari Nighantu (10-11th century CE): Ascribed to
Mahendra Bhogika, this is among the earliest independent nighantus,
containing around 1800 synonyms spread across 373 drugs in 13
vargas. It is most oriented around plant-derived medicines and their

medicinal properties.

MadanapalaNighantu (1374 CE): Alexander the Great King
Madanapala (Taka dynasty) authored this work in which a total of
1,896 drugs are dealt with in 13 vargas. It is characterized by a

systematic discussion of mineral bodies and prepared medicines.

KaiyadevaNighantu (15th century CE): Written by Kaiyadeva, it
deals with nearly 2,000 medicinal substances classified under 12
vargas. It draws from local experience across various regions of India

and has entries that are absent in previous publications.

BhavaprakasaNighantu (16th century CE): Compiled by
Bhavamisra, it is one of the most-used nighantus currently used in
Ayurvedic education and practice. It classifies around 2,300
substances into 23 vargas and is acknowledged for the addition of
emerging medicinal plants and substances that made their way into
Indian materia medica via cross-cultural exchanges, notably with

Persian, Arabic, and European medical traditions.

RajaNighantu (17th century CE): This is also called
AbhidhanaCudamani and was written by Narahari Pandit. It is
especially prized for its lengthy synonym lists and accurate botanical

descriptions.

SaligramaNighantu (19th century CE): A later compilation that
bridges classical Ayurvedic literature and modern flora, a catalogue

set to the present time of its compilation.

1.4.5The Practical Relevance in Ayurvedic Practice
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Nighantus have numerous critical functions in health care, both in

ancient and current Ayurvedic practice:

Identification and Authentication: They provide detailed descriptions
that help practitioners identify medicinal substances accurately, an
important skill in a system that places an essence on natural
products.Nighantus also include information on suitable substitutes
for specific ingredients based on cosharea-based appropriateness,

when such ingredients are not available.

e Regional Adaptation: Nighantus promote the adaptation of
Ayurvedic formulations to locally available resources through
the documentation of regional synonyms and varieties.

e Cross-referencing: Being able to find out about different
Ayurvedic texts by clearing their terminological differences.

e Pharmacological Relation: The technical descriptions of the
properties represent the theoretical bases to offer new

combinations as well as to improve existing remedies.

Preservation of Traditional Knowledge-Neighantus have played an
important role in documenting the indigenous knowledge of
medicines that might have been lost when native people also adopted

Western medicine.
Kos$a (Treasury or Compendium)

Kosa literally means "treasury" or "storehouse" in Sanskrit. Among
these kosas, some stand out in contrast to nighantus as being
comprehensive compendia, transcending lexicography and embracing
wider parameters of medical knowledge. Nighantus mainly serve as
catalogues for medicinal substances and their features, whereas kosas
ordinarily offer other items, including therapeutic procedures, disease
classifications, anatomical knowledge, and philosophical foundations

of medicine.
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1.4.6 Difference between Nighantu and Kosa

The distinction between nighantus and kosas is not precise, and some
texts blur the line between the two. However, there are a few features
that can help to identify them:

e Scope: Dravyaguna is more emphasized in nighantus, whereas
the kosas on the medical scope.

e Worldview: Nighantus often tend to follow a categorical
scheme of substances, while kosas may use a variety of
organizational schemes according to their contexts.

e Content Depth: Kosas tend to give deeper explanations and
contextual details than nighantus, which are more like lists
similar to a catalogue.

e Pragmatic stages: Numerous kosas go on to include clinical
applications, case discussions, and procedural details that are

only rarely formalized in nighantus.
1.4.7Types of AyurvedicKos$as

There are several types of Ayurvedicko$as, classified by what they

contain and focus on:

Encyclopedic Medical Works: Wide-ranging sources that treat many
elements of Ayurvedic theory and practice and serve as a type of
encyclopedic reference. Some examples are the AyurvedaSaukhyam
of Todarananda and sections of the Brhat-trayl (which may not be

formally denominated as kosas).

Specialized Therapeutic Kosas: These are oriented to specific areas of

treatment or types of therapeutic approaches. Examples include:

e Rasa Kos$a (concerning mercurial and mineral preparations)

e NadiKosa (related to pulse examination)
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Yoga Kosa (compilation of medicinal formulations)

e Regional Medical Compendia: These take into account
regional medical practices and local materia medica.
Examples are the Yogamrtam and other regional medical
manuscripts by Kerala tradition

e Conceptual Kosas: Expound the philosophical and theoretical
constructs of Ayurveda. This could include describing the
pancamahabhiita (five elements) theory or tridosa (three

humors) concepts in detail, for example.
1.4.8Significant AyurvedicKosas

It may be emphasized that several kosas have contributed
substantially to the Ayurvedicliterature.SarngadharaSamhita (13th
century CE) While formally landing in the samhita category, it
operates in part as a kosa with extensive coverage on formulations and
pharmaceutical processes. Its second anga (Madhyama Khanda) is a
useful formulary ko$a.AyurvedaSaukhyam (16th century CE)
Authored by Todarananda for Emperor Akbar, this is a considerable
treatise on various facets of Ayurveda such as materia medica,
therapeutics, and special treatments.RasaRatnakara (8th-10th century
CE) A seminal work in the field of rasa $astra (iatrochemistry),
popularly manifested as a kosa, species of which primarily describe
methods of preparation for mineral-based medicines and their
usage.VaidyakaSabda Sindhu (19th Century CE) A lexicon of modern
medicine compiled by the KanaujianKaviraja Umesh Chandra Gupta
that aims to codify traditions of Ayurveda to fit within a Western-style
scientific frame, indicative of an integration of knowledge systems
from the colonial era.BrhatNighantuRatnaakara (late 18th century CE)
Although "nighantu" is part of its name, Dattaram's encyclopedia is
quite a kosa in nature; the inclusion of vast therapeutic formulations

and clinical detailedness makes it far more codified.

1.4.9Structural Features of Kos$as
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The structural features characteristic of Ayurvedicko$as usually

include:

Further Organization: Many kosas are organized into separate
sections (khanda, adhikara, or prakarana) that discuss different

branches of medical knowledge.

e Interlinking Structure: They tend to make associations across
different medical concepts, resulting in an interconnected web
of knowledge.

e Hierarchical Presentation: Information is often presented from
the ground up, starting with basic principles that lead to
specific  implementations, mirroring how  Ayurvedic
knowledge is structured.

e Inter-textual Citations: Kosas often include citations of earlier
authoritative texts, contextualizing new contributions within

the existing tradition.

Practical Orientation: Although most kosas are comprehensive, the
majority are quite practical in what they cover and often provide case

examples or therapeutic recommendations.
1.4.10Kos$as: How it is Practically Used in Ayurvedic Medicine

Kosas perform various roles in the practice and study of

Ayurveda:

e Educational Need: They are able to provide organized
educational resources and content to the learners and the
professionals covering vast areas of the medical specialties.

e Clinical Decision Support: Ample therapeutic information
helps practitioners determine which therapies would be best
suited for complex disease states.

e Pharma guidance: Traditional medicines are developed using

similar preparation methods and formulation details.
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Theoretical Framework They describe the philosophical and
conceptual underpinnings for the process of clinical reasoning as
applied in Ayurveda.Ko$as serve as historical documentation of the
development of medical knowledge over different ages and

geographical areas, preserving traditional wisdom.
Nighantu and Kosa Traditions: A Comparative Study
Evolutionary Relationship

The evolution of nighantus and kosas is a fine continuum in itself in
the Ayurvedic literature. Early nighantus evolved out of general
medical compendia as specific materiamedika texts. With growing
diversity of medical knowledge came the increasing need for
supporting kosas to adapt pharmacological information to ideas of
human wellbeing and health. N-Aamp; This logical evolution
indicates the growing sophistication of Ayurvedic scholarship and the

demand for niche-meet reference books.
Textual Interdependence

Nighantus and kos$as are thus in a relation of mutual reference and
complementarity. Kosas often also include material from nighantus,
especially in those sections where medicinal substances are being
addressed. In contrast, latter nighantus frequently utilize the
additional contextual knowledge presented in kos$as to strengthen their
medicinal descriptions. It is within the thematic field, shared by a
number of classical texts that an extensive intertextuality has

developed in Ayurvedic literature.
Variations Based on Region and Time

Both nighantus and kosas are highly diverse both regionally and

chronologically:
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Regional variation: Texts originating in diverse areas of the Indian
subcontinent include local medicinal plants, regional therapeutic
practices, and linguistic variations. For instance, more tropical
medicinal plants are added to South Indian texts, and in contrast,

Himalayan texts mention more alpine species.

Temporal dynamics: Different eras have different perspectives on
the topics covered. Subsequent writings, especially after the 16th
century, include new materials and ideas drawn from Unani (Greco-

Arabic) medicine and, ultimately, European medical traditions.

New Languages: Although Sanskrit was primarily used for nighantus
and kosas, regional interpretations and translations began to appear in
regional languages such as Tamil, Telugu, Malayalam, Bengali, and

Hindi, making the knowledge available to local stylists.
1.4.11Methodological Approaches

While nighantus and kosas adopt diverse method of classification for

medical knowledge:

Nighantu: Uniquely Categorical Approaches vs. Kosa: Integrative
Approaches In contrast, nighantus tend to rely on categorical
classification of substances, whereas koSas are often more integrative
that connect various aspects of medical knowledge.These terms are
predominantly analytical; ko$as, on the other hand, tend to be
explanatory, specifying the features which underlie the properties to
aid in commentary. IT Nighantus vs. Kosas o Linear vs. Network
Structure: The nighantu have traditionally described and categorized
terms in subject-wise or alphabetical order and kosa creates a
knowledge network with multiple cross references and conceptual

linkages.

1.4.12Relevance Today and Modern Changes
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Modern Ayurvedic Education and Its Role

Over the centuries, several traditional nighantus and kosas have
become core texts in Ayurvedic education, such as in the curriculum
of Ayurveda colleges, including how many works, like
BhavaprakasaNighantu and Dhanvantari Nighantu, continue to be
found in the standard curriculum of Ayurvedic colleges. The study
forms one of the keystones of dravyagunavijiana (Ayurvedic
pharmacology) courses in which students are taught to match the
classical descriptions against modern knowledge of plants, their

pharmacology, and their clinical application.
Inspired by Modern Science

Modern scholarship has aimed to reconcile classical nighantu and

kosa knowledge with contemporary scientific paradigms:

e Taxonomic Correlation: Raétselnuber die
Verwandtschaftzwischen den Namen der
BuddhistischenPflanzen in Sanskrit und der
binomialenNomenklaturnach Linnaeus

(binomialeNomenklatur)

e Phytochemical Validation: Exploring the phytochemical basis
of the benefits and actions of medicinal plants described in
ancient writings.

e Pharmacotherapy Anuyayi: Testing the therapeutic utility
claimed by nighantus and kos$as using contemporary
pharmacological study methods.

e Clinical Research: Examining formulations and treatment
modalities evaluated in these books through structured clinical
trials.

e Databased Work: Set up searchable digital databases, which

link classical knowledge with modern scientific information

Digital Transformation
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The digital revolution has affected the accessing and usages of

nighantus and kosa significantly:

Digital Archives: Projects such as the Digital Corpus of
Sanskrit (DCS) and the Traditional Knowledge Digital
Library (TKDL) have digitized a multitude of klassiek texts,
facilitating their accessibility for research and reference.
Searchable Databases: Electronic databases permit wide
searching across large corpuses of textual information,
allowing researchers and practitioners to identify relevant
content about particular medicinal substances or therapeutic
strategies.

Multimedia resources: Moreover, digital tools have
successfully combined visual identification guides and
classical textual descriptions to increase the practical use of
nighantu knowledge.

Automated Cross-Referential Tools: The nature of digital text
allows for automatic cross-referencing of related concepts
across related texts, unlocking opportunities for integrative

research.

While they remain relevant even today, the modern use of nighantus

and kosas face some challenges:

Plant species can therefore not be easily identified from classical

descriptions, which can provoke controversies about what a particular

plant mentioned in the past actually is.

Linguistic Barriers: A steep decline in Sanskrit and other
classical language skills restricts direct access to these texts for
many modern practitioners.

Ecological Issues: Certain medicinal species mentioned in

ancient writings have become scarce or threatened, leading to
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conservation efforts and the need to create sustainable
substitutes.

e Standardization within Ayurvedic Pharmacopoeias: Efforts to
standardize Ayurvedic pharmacopoeias are complicated by
different nighantus and local usage.

e Theory and Integration Challenges: Bridging classical
pharmacological principles (such as rasa and virya) with
contemporary biochemical insights poses enduring theoretical

dilemmas.

SUMMARY: In Ayurveda, Nighantu and Kosa play a vital role in
preserving and transmitting traditional knowledge. A Nighantu is a
lexicon or glossary of medicinal plants, drugs, and substances used in
Ayurvedic practice, compiled by ancient scholars to aid physicians in
understanding synonyms, properties, and therapeutic uses. It is
considered a continuation and elaboration of Sam#hitas (classical texts)
with additional details, new drug entries, and regional plant
information. On the other hand, Kosa refers to encyclopedic
dictionaries or compilations of terms used in Ayurveda and Sanskrit
literature, helping scholars comprehend meanings and contexts. While
Nighanfu emphasizes medicinal properties, formulations, and
synonyms of dravyas (substances), Kosa provides linguistic and
conceptual clarity. Together, they ensure accurate interpretation,
standardization, and transmission of Ayurvedic knowledge across

generations, bridging clinical practice, language, and culture.

Multiple-Choice Questions (MCQs)

1. Which of the following is NOT a part of astangaayurveda?
a) Kayacikitsa
b) Vatsalya (Motherhood Care)
c) Bhiitavidya
d) Vajikarana
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BrhatParasaraHoraSastra is primarily related to:
a) Astronomy

b) Astrology

c) Medicine

d) Alchemy

. Which of the following texts is NOT included in
brhattrayi?

a) Caraka Sarhhita

b) SusrutaSamhita

c) AstangaHrdaya

d) LaghiiParasaraHoraSastra

. Laghutrayi consists of which of the following texts?
a) LaghtiParasaraHoraSastra, LaghiiJataka, LaghtiSara
b) Caraka Sarhhita, SusrutaSarmhita, AstangaHrdaya
c) AstangaSamgraha, Bhavaprakasa, MadhavaNidana

d) None of the above

. The term Nighantu in Ayurveda refers to:
a) A treatise on astrology

b) A lexicon or glossary

¢) A compendium of mantras

d) A type of herbal formulation

. Which of the following texts belongs to brhattrayi?
a) MadhavaNidana

b) AstangaHrdaya

c) Bhavaprakasa

d) SarngadharaSarnhita

The globalization of Ayurveda has led to:

a) Decrease in Ayurvedic research

b) Reduction in herbal medicine exports

¢) Increase in the standardization of Ayurvedic products
d) Decline in its popularity
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a) Caraka
AYURVEDIC b) Susruta
BIOLOGY c¢) Vagbhata
d) Nagarjuna

9. Which of the following is NOT a contemporary
contribution to Ayurveda?
a) Research and scientific validation
b) Standardization of practices
c) Introduction of homeopathy

d) Innovations in Ayurvedic medicine

10. What is the primary purpose of Kosa in Ayurveda?
a) To store medicinal plants
b) To serve as a treasury or compendium of Ayurvedic
knowledge
c) To provide astrological predictions

d) To classify alchemical substances

Short Answer Questions
1. Define Ayurveda and mention its Vedic origins.
2. Name the eight branches of astangaayurveda.
3. What are the three major texts of brhattrayi?
4. List the three major texts included in laghutrayi.
5. Explain the significance of nighantu in Ayurvedic literature.
6. What is the difference between nighantu and kosa?
7. How has globalization influenced the spread of Ayurveda?

8. Mention two important contributions of contemporary
research in Ayurveda.

9. What is the role of standardization in Ayurvedic practices?
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10.

How has modern technology helped in the advancement of

Ayurveda?

Long Answer Questions

1.

10.

Discuss the chronological development of Ayurveda from the

Vedic period to modern times.

Explain the different schools of Ayurveda and their

contributions.

Describe astangaayurveda and its relevance in contemporary

healthcare.

Elaborate on the importance of brhattrayi in Ayurvedic

literature.

Compare and contrast brhattrayi and laghutrayT in the context

of their significance in Ayurveda.

Explain the role of nighantu and kosa in the preservation and

dissemination of Ayurvedic knowledge.

Analyze the contributions of modern research in validating

Ayurvedic principles.

Discuss the impact of globalization on the practice and

acceptance of Ayurveda.

How does standardization help in improving the credibility

and efficacy of Ayurvedic treatments?

Describe the innovations and modern adaptations in Ayurveda

and their significance.
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MODULE 2

PHILOSOPHY AND FUNDAMENTAL PRINCIPLES OF
AYURVEDA

2.0 Objective

e To understand the fundamental concepts and definitions in
Ayurveda.

e To explore the philosophical aspects of Ayurveda, including
the concept of Sarira, Mana, Buddhi, Citta, and Atma.

e To analyze the definitions of Ayurveda, including Hitayu,
Ahitayu, Sukhayu, and Dukhayu.

e To understand the Tristitra Ayurveda and its components.

e To examine the relationship between health and natural cycles

such as prakrti, rtucarya, dinacarya, and svasthavrtta
UNIT 2.1
BASIC DEFINITIONS

In Sankhya philosophy and numerous other Vedic and yogic writings,
the human system is divided and named the following interrelated
components which, when added together, comprise the
psychophysical complex of a being. And each, although different in
their functions, actually work in an interweaved mechanism to make
up the full experiential machinery of consciousness. This part of the
essay will review the basic definitions of both these components of
the psyche, outlining their qualities, functionalities, and their

hierarchical order in the broader context of human experience.
Sarira (The Body)

Sarfra is the physical body, the material container in which
consciousness is guided through worldly experience. The \edic
perspective does not only regard the body as a biological matter but
more as the sacred tool of the Spirit (Atma) to experience the material
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world. Sarira is made of the five great elements (paficamahabhiita):
earth (prthvi), water (jala), fire (agni), air (vayu) and space/ether
(akasa). Each of these components come together in different
proportions to make up the physical structure that allows for sensory
perception and action.In the tradition, In general, three main bodies or
sheaths are recognized: the gross physical body (sthiilasarira), the
subtle body (siiksmasarira), and the causal body (karanasarira). The
gross body is the tangible, material form, the senses perceive. The
subtle body is the energetic and mental aspects of being; it includes
the prana (vital force), the sense organs, and the internal faculties of
cognition. The causal body holds the latent impressions (samskaras)
and karmic seeds that dictate future embodiments.As the field of
action (ksetra), the $arira is the domain in which krsna sets into
motion the boundaries within which one separates the self from
others, and the capacities through which this liberation is sought.
Through the body (deha), one does actions (karma), experiences
pleasure and pain, and engages in (sadhana) practices that may lead
to liberation. While the body is ultimately transitory, it is respected as
a necessary vessel of spiritual development, needing adequate care
and clearing to fulfill its best potential.In the Bhagavad Gita, the
body is ksetra (the field), while the knower of the body is ksetrajiia
(the knower of the field), according to Lord Krishna. Such a
metaphor illustrates how the body can be viewed as the paramount
area of activity wherein the drama of life unfolds, agitated by the
germination of karma and the harvesting of the fruits of activity. The
impact of the ground of this place, through holy actions, skillful
habit, and deep realization, are defined by it, and if transcendence is
also possible.Sarira is also a concept for the cosmos, not just
individual  existence.  This theme of separateness and
interconnectedness, reflecting the larger forces at work in the
universe as a whole, is one that comes up repeatedly in the
Upanishads, as are parallels drawn between the human body and the
larger universe surrounding it, the archetypal microcosm to
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macrocosm. This correspondence between the cosmic body and
individual bodies serve as the basis for many of the yogic practices,
which aim to align individual life with that of the universal rhythm,

forces, etc.
Jiianendriya(The Sense Bases)

The organs or faculties of perception of knowledge are the five
jhanendriyas. These are the guides by whom consciousness obtains
information about the objects and phenomena. The five jianendriyas

are:

e Caksu (eyes) - the sense of sight, seeing form and color

e Srotra (ears) — faculty of hearing; perceiving sound

e Ghrana (nose) — the sense of smell, odour perception

e Rasana (tongue) — the sense of taste, the ability to taste
flavors

e Tvak (skin) — the sense of touch, the perception of tactile

stimuli

Every jianendriya has a physical (the actual sense organ) and subtle
(the perceptual capacity itself) aspect. The jhianendriyas are not
merely recording sensory data: instead, experience is actively
structed based on their qualities and limits. They act between the outer
world and the interior register of awareness, converting external imput
into sensory input that can be processed by the mind.According to
Samkhya philosophy, the jiianendriyas manifest from a more subtle
principle known as tanmatra (subtle element), which denotes the
fundamental quality of each sense modality before its transformation
into a particular sense organ. The jiianendriyas are subtler than the
gross physical body but grosser than the internal instruments of
cognition (antahkarana). As much as they lay the foundation of
experience, it is the internal faculties that process and make sense of
this sensory data, converting it into coherent

knowledge.Thejiianendriyas work in tandem with their counterparts:
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sight with fire/light and rtpa (form), hearing with ether/space and
sabda (sound), smell with earth and gandha (odor), taste with water
and rasa (flavor), and touch with air and sparsa (tactile sensation). The
ensuing form of resonance between similar principles in the subject
and object suggests that perception comes from an intimate
relationship between the perceiving faculties and the perceived
qualities of the material world.Traditional yogic methods frequently
teach the intentional pratyahara of the jianendriyas from external
objects as a way of conserving energy, calming the mind, and turning
awareness inward. In doing so, it shows that the jianendriyas are not
passive receptors but active faculties that are subject to the potential
control of higher conscience. When correctly trained, they can
become from distractions into tools of sharper perception and

understanding of reality.
Karmendriya (The Organs of Action)

Karmendriyas - These are the five faculties or organs of action that
helps to express the consciousness through the external world. It is the
jhanendriyas that direct towards the senses as an expression of
spirituality, while these are the agfianendriyas that direct the material
blow and all good karma out, as a parallel functioning of each other,
or rather, the activation or the manifestation(" which lingers to the

external aspect. The five karmendriyas are:

e Vak (speech) — the ability to speak, express oneself in a
language

e Pani (hands)- the faculty of grasping and manipulating

e Pada (feet) — The power of locomotion and movement

e Payu (excretory organs) — the faculty of elimination

Upastha (but also considered as ‘reproductive organs’) — the organs

of procreation and sexual expression
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As with the jiianendriyas, each karmendriya has a physical aspect
(the physical organ) and a subtle aspect (the capacity for action itself).
They are the methods by which the internal drives, wants, and
motivations are concretized into action onto the earth. The
karmendriyas are direct gateways through which the energy of
consciousness flows outward into the realm of manifestation, where
the soul engages with the world, fulfills its purposes, and experiences
the fruits of its actions.Thekarmendriyas arise from the sattvaguna
manifestation of the \edic concept of ahamkara "ego-principle”
alongside the jiianendriyas, in the Sankhya system. This derivation
shows that action is intimately linked with individual agency and
individual identity. Based on the level of ego-development and the
balance of three gunas (qualities of nature) in the personality, the
quality, and nature of the actions are sea reflection.Thus the
karmendriyas are indispensable for our spiritual progress. Standard
texts often describe the need for “discipline” (yama) in speech, sexual
expression, physical activity, and so forth, an outward constraint as a
form of human consciousness before higher states can be reached.
This conscious control of the karmendriyas, rather than allowing them
to execute automatic responses to desire and impulse, establishes a
foundation on which greater stage of yoga can be
set. Thekarmendriyas are sourced from prana, the life energy that fuels
all actions of the body. The working of the action faculties is
determined by the distribution and flow of prana in the different nadis
(subtle energy pathways). Pranayama (breath control) and other
energy-directing practices thus directly effect the karmendriyas,
improving their function and bringing it into greater accord with
higher purpose.Viewed more universally in a cosmological sense, the
karmendriyas are the dynamic, active aspect of consciousness that
interacts with the evolved cosmos. They are the embodiment of
kriyasakti, the principle of action, which balances the receptive power
of awareness. And, so, this balance between the reception through the

jhanendriyas and the expression via the karmendriyas is what
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accounts for the overall rhythm of exchange we know in the embodied

worlds.

Manas (The Mind)

Its common translation is "mind"456 Matrix579 that describes its role
as the co-coordinator of sensory input and the “director of action.” It
is the first receiver of impressions through the jhanendriyas and the
first dispatcher of impulses to the karmendriyas. In that sense, it
occupies an all-important intermediate position between perception
and action, between the outer world and those inner faculties of
discrimination and self-awareness.Manas mainly associates with
attaka (the ability to focus on details), perception (the distribution of
sensory information into organized pieces), desire (the movement
toward or away from things), and imagination (the power of
visualization independent from the surrounding environment). The
domain of buddhi (Sanskrit: buddhi) is mostly in abstract concepts,
universal categories, laws and principles, while the domain of manas
is mostly concrete, particular experiences.In classical schema of the
antahkarana (internal instrument), manas is the most outer and thus
only in direct relation with the sensory and motor faculties. It registers
sensory information in real time, often fluctuating and unstable as it
accedes to the barrage of stimuli that quotidian life throws at it. This
perpetual haphazardness of manas is what the traditional texts call
sankalpa-vikalpa where one is always formulating and re-formulating
the mental constructs as things happen.While buddhi is able to discern
and contemplate universal principles, manas operate on conditioned
formats (samskaras) and habitual rhythms. And, like an adult that has
lived so much, it is influenced by experiences of the past and
emotional imprints that color the perception and guide the responses.
The untrained manas is often likened to a restless monkey, flitting
hither and yon, driven by stimulus and habit instead of clear
discernment or higher purpose.One such metaphor used to describe

the relationship of manas with senses is the metaphor of the chariot
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used in KathaUpanisad and other texts. As the senses are the steeds
that draw the chariot of the body, so manas are the reins by means of
which the charioteer (buddhi) guides and controls them. If manas
have no buddhi to inform it, however, the result is distracted,
impulsive behavior, moving about under impulses of sensory
attraction. However, when manas are directed by buddhi, it becomes
a potent tool for concentrated attention and intentional activity.The
training of manas is at the heart of all yogic disciplines through
meditation (dhyana) and concentration (dharana). The point is to
cultivate ekagrata (one-pointedness) of mind, which is the opposite of
the mind's natural/default state of being scattered and proliferating
thoughts. And the more stabilized and more capable of responding to
higher direction manas is, the clearer it will reflect consciousness
instead of being a distorted lens that conditioning and reactivity
create.

Buddhi (The Intellect)

Buddhi is more properly the higher discriminative faculty of the
human conscious being, traditionally translated as intellect or
intelligence. This is the part of the psyche responsible for
discernment (viveka), judgment and decision-making, and the
awareness of deeper principles and patterns. Manas, on the contrary;,
only particularizes experiences and reacts to particular stimuli,
whereas buddhi understands universal categories and establishes
truths and values while leading the entirety of the psychological
mechanism.In Sankhya cosmology, buddhi (also known as mabhat,
“the great one”) is the first principle to be born in the process of
evolution from primordial nature ( prakrti ). This position signifies its
most subtle and comprehensive character among all the psychological
faculties, nearest to pure consciousness (purusa) yet not identical with
it. Buddhi is the bridge between the abstract and the real between
witnessing consciousness and manifested sensory

perceptions.Discriminate between the real and the unreal, decide what
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to do in complicated situations, put things together to make sense,
and self-reflect are the main works of buddhi. While manas become
attached to fleeting experiences, buddhi can withdraw and observe
the full range of cognition that occurs in life: encompassing the
working of manas itself. This reflexivity renders buddhi the faculty
within which self-knowledge (or higher self-knowledge, in Jacobi’s
words) can manifest.The quality and clarity of buddhi is governed by
the interplay of gunasa person’s buddhi may be clear and untainted at
one moment but unintelligible at another, depending on the balance of
the gunas. When dominated by sattva (clarity, harmony), buddhi
appears as clear discrimination, ethical wisdom, and profound
insight. When dominated by rajas (activity, passion), it manifests as
practical intelligence directed at goal-attainment and problem-solving.
Tamas (inertia, darkness) clouds over it as confusion, dogmatism, or

dull conformity to conventional patterns.

In the classical metaphor of the chariot in the KathaUpanisad, buddhi
is the charioteer, defining how the manas is to be reined in, while
sensing itself is the horses. Two phrases recognition of buddhi as the
executive function of the psychological system its responsibility for
direction and decision. When buddhi is in its strength and clarity the
whole psychophysical complex operates in harmony and with
purpose; when buddhi is weak or confused the system succumbs to
impulse, habit and external influences.In many Indian traditions, the
path of spiritual insight consists of cultivating buddhi through
philosophy (jhana), living ethically (dharma), and meditative practice.
With the increased sattvic quality of buddhi gained through these
disciplines, it has the potency for discerning more subtle levels of
reality, which finally leads to the realization of the Self (atman) as
different from the whole mechanism of cognition and activity. This
last discrimination between purusa and prakrtibetween the witnessing
consciousness and any and all objects of awareness is held as the

culmination of buddhi’s action.
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Citta (The Mind-Stuff)

Citta, a Sanskrit word commonly referring to "mind-stuff* or
"consciousness,” relates to the totality of mental content and activity,
penetrating all levels of cognition, emotion, memory, and
unconscious patterning. Not one of the discrete faculties (manas,
buddhi, and ahamkara) but the total field in which all mental functions
unfold. Citta is the direct medium of all psychological processes, the
framework or the "mental space™ in which all experiences are
registered and all cognitive operations are realized.Citta is the primary
object of yogic discipline in the Yoga Stutras of Patafijali. The most
famous definition of yoga cites citta-vrtti-nirodha (“the cessation of
the fluctuations of the mind”) and, as such, identifies citta as the field
of practice and transformation. Citta and its different vrttis or
modifications; cognitive, emotional, or volitional are conceived as
waves and ripples on its surface that cloud its fundamental being
which is to reflect pure consciousness (purusa) in its original
state.Citta refers to both the conscious and the unconscious aspects of
the mind. It houses the mental stream of impressions (samskaras) and
habitual patterns (vasanas) as well as present thoughts and
perceptions, the whole vast storehouse of topical information. Such
impressions can remain latent in citta until activated by suitable
stimuli, at which point they determine perception, emotion and
behaviour in patterns that have been set in the past. So profound and
persistent are these impressions that they account for the constancy of
personality and the stubborn reappearance of habitual responses even
in the face of conscious desire to change.Any and every moment
during our waking conscious selves, the state of citta is a result of the
interactions between multiple inputs, such as the input received
through our senses, the role played by manas in organizing this input,
the direction provided by buddhi, our sense of self coined by
ahamkara, the influence of our past impressions or vasanas and which
gunas (sattva, rajas or tamas) appears to dominate. Together, these
factors give rise to \ called the description of with citta going from
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states of clarity and integration, the rhythm of fragments, all the way
to conditions of conflict, disintegration, fragmentation< and
confusion.Sitras, Other Texts, and CommentariesThe traditional yoga
texts describe five states or conditions of citta: ksipta (disturbed),
midha (dull), viksipta (distracted), ekagra (focused), and niruddha
(restrained). These states represent one end of a spectrum, from
maximum turbulence and opacity to maximum stillness and
transparency. The transition from the grosser to the subtler states is
symbolic of the progressive purification of citta by yogic discipline so
that it is equipped to reflect pure consciousness without any admixture
of conditioning or limitation.The purification and transformation of
citta is at the very heart of spiritual practice in many Indian traditions.
Ethical living protects the citta from the accumulation of negative
impressions; meditation weakens and eventually dissolves existing
impressions;  philosophical inquiry gradually corrects the
misidentification that the citta is inclined to make with its own
contents. Citta (mind) is increasingly sattvic and its natural quality of
illumination (prakasa) shines forth and becomes a perfect mirror to

the illumination of pure awareness.

Ahamkara (The Ego-Principle)

Ahamkara, often translated as “ego” or “I-maker,” is the principle of
self-identification which produces the feeling of individual identity
and agency. It is the faculty by which consciousness identifies with
certain traits of experience, designating them as "mine" and
structuring them around a central concept of "I." Ahamkara produces
the basic experience of being an individual entity separate from other
beings and objects, having particular characteristics, abilities, and
constraints.The Sankhya cosmology describes the relationship in
which ahamkara arises from buddhi and in turn produces the mind
(manas), the sense faculties (jfianendriyas), the action faculties
(karmendriyas), and the subtle elements (tanmatras). Such a

derivation makes clear that the principle of individuation is logically
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prior to the particular faculties and functions by means of which
individual experience is constituted. The identity of self, as separate,
precedes and inflects the particularity of perception, cognition, and
action through which that self encounters the world. Ahamkara works
by identifying and appropriating. It equates consciousness with the
body, the senses, the mind, specific roles and relationships, as well as
features and possessions, the elaborate scaffolding of personal
identity. It then asserts experiences as occurring “to me,” actions as
taken “by me,” and objects as owned “by me.” This appropriation
establishes the horizon of singular existence in which joy and sorrow,
success and failure, acquisition and dispossession gain their
pathos.Ahamkara and its quality/expression differ based on the
predominance of the three gunas. Sattvic Ahamkara: Establishes
identity according to ethics, higher knowledge, and universal
principles. In Rajasicahamkara, this manifests as identification with
personal achievement, power, and distinction. Tamasicahamkara is the
sense of identity that resides in inertia, limitation, and separation.
This opens the door to vastly different forms of responsiveness and
self-identification that goes on to impact a person's entire character in
terms of their experience why they behave the way that they
do.Ahamkara is necessary for functioning in practical ways in the
world, because it organizes experience and gives rise to decision and
action and social interaction, yet it also is the singlemost objection to
spiritual realization, in all but a few Indian philosophical systems.
Since it produces the essential duality of subject and object, self and
other, ahamkara conceals the fundamental unity of consciousness and
lays the groundwork for attachment, aversion, and the full cycle of
desire-driven action (karma) that maintains embodied existence
(samsara).Different spiritual practices in different traditions attempt a
gradual dissolution of ahamkara, one step at a time, till it finally
vanishes altogether. This process of disentangling involves moving
identification from more gross to more subtle dimensions of being
(from kundi to citta to buddhi to pure awareness), seeing through the

constructed and contingent nature of all identities, and finally
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experiencing the Self (atman) beyond all particular identities. This
leads to a dissolution of the separate self into the non-dual nature of
reality where the individual is just a practical method rather than an
ultimate truth and at the end of this journey is the dissolution of a-

hamkara back into its source.
Atma (The Self)

Atma, or atman, is the true Self, the central principle of consciousness
that is the innermost essence of every being. In contrast with the
phenomenal aspects of the person—the body, senses, mind, and ego
the atma is the unchanging witness of all experience, the pure subject
who cannot be reduced to an object of knowledge. It is the main
principle of the individual, not a part, not an aspect, not a thing the
ground of being where all manifestation is born and all manifestations
dies.TheUpanisads describe the atma in a variety of ways, not just the
positive but also the negative statements. The positive aspect of this
absolute reality is called sat-cit-ananda: pure existence (sat), pure
consciousness (cit), and pure bliss (ananda). It is with these terms that
we see the basis of the self, its very nature, which is to be itself, to
know itself and complete fullness, beyond all lack or desire. In the
negative, when the atma is described as neti neti (“neither this, nor
that”), it means that it transcends all categories, qualities and
limitations applicable to the objects of experience. It is neither
created nor destroyed, neither adds to nor loses anything; neither
creates nor is created from.Different Indian philosophical schools
have addressed the relationship between the individual atma and the
universal Brahman. Advaita Vedanta holds that atma and Brahman are
ultimately the same, the distinction being apparent only and arising
through ignorance (avidya). The eternal, transcendent nature of atma
as part of the supreme reality of Brahman is upheld in other schools,
like Visistadvaita and Dvaita, while a more qualified identity or
difference between the individual self and supreme reality is also

proposed.With respect to embodied existence, the atma is the
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witnessing consciousness (saksi) which shines upon all experience,
but is never confused with the contents of experience, nor is it
involved in the processes of experience. It is the light by which all
things physical, mental, intellectual are known, yet which, itself,
remains not-object, beyond being objectified. This witness-
consciousness is frequently juxtaposed to the empirical the self built
by ahamkara, that deems specific aspects of experience as "I" and "my

own" and identifies with them.

In most of the Indian traditions the realization of atma as ones true
nature or reality is what is called spiritual awakening. This moment of
recognition entails a radical re-identification from limiting constructs
of body, mind, and ego to an unlimited consciousness that beholds
these constructs. That realization frees you from the elementary fears
of embodied existence death, loss and suffering by revealing the
unchanging quality of existence that underlies who you really
are. Typically the path of self-realization may be approached through
various practices aimed at cleaning and refining the instruments of
knowledge (the body, senses, and the mind), so that their impulses
reflect without distortion the true character of atma. Among these are
ethical disciplines that help quiet the ruckus of passion and inertia,
meditation that calms the oscillations of the mind, philosophical
inquiry that discerns between the eternal and the fleeting, and
devotion that aligns the totality of being with the higher truth. By
these means the ignorance veils are gradually dissipated, giving way
to the sunlike atma who was mnever hidden but only
misidentified.Cosmic perspective atma is the law of consciousness,
the purpose of all manifestation. Without this witnessing presence the
elaborate play of prakrti (nature) will unfold in the dark, without
knowing. Purusa and prakrti, atma and its environments | am not
making any distinction between any of those binary oppositions; these
are a constant clash, that ultimate tension, the one that creates

everything, in the universe, and in the life of each individual.
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2.1.1 Integration of the Faculties

All the parts of the human system sarira, jhanendriyas,
karmendriyahs, manas, buddhi, citta, ahamkara, atmalive
interdependently, one part influences and is influenced by all the
others, which is why everything is so much individual in us. Making
sense of this inter-connectedness is critical to understanding the
dynamics of embodied consciousness, how to work with it, and how
to engage in transformative spiritual practices.These faculties are
hierarchically interlinked, where the finer levels command and
coordinate the actions of the coarser levels. All experience is founded
upon the physical body ($arira) that provides the material basis for it.
The sense faculties (jianendriyas) and action faculties (karmendriyas)
create a link from this body to the surrounding cosmos through
perception and expression. Manas: Coordinates the input from the
senses and directs the outward output to the organs of action. The
intellect (buddhi) leads manas through discrimination and judgment.
The ego-principle (ahamkara) is the one that gives us the sense of
identity that affixes us as “I”” at the center of experience and unites us
around this central point. The mind-stuff (citta) consists of the field in
which all these powers of “I”” are operating. And the Self (atma) is the
witnessing consciousness which pervades all of this, without ever
becoming part of it.This hierarchy mirrors the cause-effect order of
evolution in Sankhya philosophy as well as the practical refinement
order we find when we practice spirituality. The grosser faculties are
usually the initial focus, as in such disciplines as asana (posture) and
pranayama (breath control), which cleanse and stabilize the physical
vehicle. Then comes pratyahara (sensory withdrawal) and other
practices that regulate how the senses interact with their objects. Then
manas becomes the focus in concentration (dharana) and meditation
(dhyana), which still the fluctuations of manas and nurture its ability
to sustain focus. As meditation deepens, the buddhi is earned and

opens up to ever-more subtle discriminations, until it discerns between
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the entire apparatus of cognition on the one hand, and the pure
consciousness that witnesses it on the other. This last discrimination
frees ahamkara from mixup with limited wvehicles, showing the

essence of atma.

The classic texts often use analogy to describe these relationships. In
the chariot metaphor of the KathaUpanisad the body is the chariot,
the senses are horses, manas is the reins, buddhi is the charioteer, and
atma is the passenger. This image illustrates not only the unique tasks
performed by each system, but also their integrated functioning in
pursuit of the journey of the self along the path of life. When all
faculties are properly arranged so that the grosser serves the subtler,
and all ultimately serve the self, the journey goes along quite happily
toward its destination. When alignment does not work when the
horses bolt, the charioteer loses control, or the passenger falls asleep
the trip is chaotic, painful or meaningless.Another metaphor that can
be found in various texts describes the human system as similar to a
kingdom, where atma is the king, buddhi is the prime minister,
ahamkara is the self-important official, manas is the busy coordinator,
the senses are the messengers and the body is the territory. The
analogy in politics stresses that there is a proper way to govern: Each
entity must exercise appropriate authority over its own domain, while
being subservient to higher orders. The perfect circle is one in which
the ruler (atma) guides the mind through wise counsel (buddhi),
controls its official (ahamkara), directs the coordination (manas) of
the vile (senses) after the sole purpose of making sure that there is
something in the body (as if it is a kingdom) which is more than
egoistic.The end of such an effort is not the repression or even
eradication of any of faculty in their proper domain and time each is
of right purpose—»but rather their amelioration and harmonization to
the highest principle. If each aspect of this system can operate
according to its inherent nature, under the guidance of pure
awareness, the whole system functions fluidly as a vehicle for the
manifesting of consciousness in the world. It is the integration which
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denotes the manifestation of human possibility; the oneness of the
transcendent nature of atma with the immanent nature of embodied

existence.

SUMMARY: Ayurveda, the traditional Indian system of medicine, is
deeply rooted in philosophical thought that integrates the body
(Sarira), mind (Mana), intellect (Buddhi), consciousness (Citta), and
soul (Atma). Sarira refers to the physical body, which serves as the
foundation for life and the medium for experiencing health or disease.
Mana or the mind plays a crucial role in perception, emotions, and
regulation of sensory and motor functions, acting as a bridge between
the body and the higher faculties. Buddhi is the power of
discrimination and rational decision-making, guiding individuals
toward truth and ethical living. Citta represents the storehouse of
impressions, memory, and awareness, shaping one’s personality and
responses. Finally, Arma, the soul, is considered eternal, beyond
physical or mental changes, and is the true essence of being. Together,
these five components reflect Ayurveda’s holistic approach,
emphasizing that health is not just the absence of disease but the

harmony of body, mind, intellect, consciousness, and spirit.

MULTIPLE CHOICE QUESTIONS

In Ayurveda, which term refers to the physical body that serves as the
foundation for life?

a) Mana

b) Buddhi

¢) Sarira

d) Atma

Answer: ¢) Sarira

Which component in Ayurveda is associated with rational thinking
and decision-making?

a) Mana

b) Buddhi

c) Citta

d) Sarira

Answer: b) Buddhi
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The mind (Mana) in Ayurveda primarily functions as:
a) The eternal soul

b) The power of discrimination

c) A bridge between senses and intellect

d) A storehouse of memory

Answer: c) A bridge between senses and intellect

Which concept in Ayurveda is described as the repository of
impressions, memory, and awareness?

a) Buddhi

b) Atma

c) Citta

d) Sarira

Answer: c) Citta

According to Ayurvedic philosophy, which element is considered
eternal and beyond physical or mental changes?

a) Citta

b) Mana

¢) Sarira

d) Atma

Answer: d) Atma
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UNIT 2.2

DEFINITIONS OF AYURVEDA

Ayurveda; the “Science of Life,” is the world's oldest holistic medical
system founded thousands of years ago in India. The word
"Ayurveda" itself is derived from these two Sanskrit terms "Ayur"
meaning life and "Veda" meaning knowledge or science. Ayurvedic
meaning: Ayurveda is a science formed and developed through
various classifications and fundamental principles for the purpose of
having a complete idea of life, health, and well being. The ancient
sages and physicians who discovered this system understood that
there is more to life than just living, but rather a unity of being —
body, mind, and spirit. This realization then gave rise to the many
definitions and classifications which underpin the practice and
philosophy of Ayurveda.

Hitayu: The Beneficial Life

Hitayu means a life which is good, healthy, and of benefit. This idea
touches on living in sync with one's own constitution (prakrti) and
adhering to right eating, right living, and right doing for good health
and longevity. During the different Ayurvedic texts, especially the
main Ayurvedic texts Charaka Samhita, Hitayu is characterized as
that which nourishes and keeps the body, mind, and consciousness in
their best state. It includes everything that resonates with your
inherent nature and restores homeostasis between the doshas
(biological energies that regulate bodily functions).To achieve
Hitayu, the individual must establish a dinacharya, or daily routine
that fits with natural cycles, eat food appropriate to their constitution,
exercise appropriately, maintain healthy relationships, and encourage
positive mental states. It also entails making seasonal adjustments
(ritucharya) to one’s lifestyle to counter the impact of the extremities

of the weather on the body and the mind. The entry-level goal of
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Ayurveda practitioner(s) is to help a person to attain Hitayu through
personalized prescriptions that of health regimens, particular to your
body type, weighted averages on balance or imbalance, and life
situation.Furthermore, Hitayu is not just about individual well-being,
but also social and environmental harmony. Ayurvedic texts promote
actions that benefit all — be it self or community or sanctuary. Such
holistic perspective acknowledges the inter connectedness of all life
forms and with the environment, emphasising that if one must be truly
healthy then one must not only be in line with the human tribe but

also with a cosmic tribe.

Ahitayu: The Detrimental Life

While Hitayu is positive, Ahitayu is negative; it is the shortened life
that is bad, unwholesome, and harmful to health and well-being. This
idea summarizes everything that throws off the equilibrium of the
body and, as a result, causes disease, suffering, and early aging.
Ahitayu is the result of living constantly in opposition to one's
dharmic nature, disregarding the body's signs and continuing to
engage in normal dosha functions that aggravate the doshas beyond
what the body can normally manage.Ahitayu encompasses improper
use of time, intellect, and sensory objects (prajnaparadha), exposure to
unsuitable sensory stimuli (asatmendriyarthasamyoga), and the
harmful effects of seasonal changes when proper adaptations are not
made (parinama), as elaborated upon in the Charaka Sambhita. All of
these, when combined or separately, can interrupt the balance of the
doshas resulting in the formation of disease.Some common ones are
eating things that are incompatible with one's constitution, holding
back on natural urges, staying awake during sleeping times, excessive
or lack of physical activities, prolonged negative thoughts like anger,
grief, or fear, environmental pollutants. The Ayurvedic texts have
painstakingly cataloged to detail how specific behaviors and
substances can exacerbate specific doshas, creating a very detailed

framework for the etiology of many diseases.Ahitayu embodies the
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Ayurvedic precept that disease is not simply the presence of
symptoms but a cyclical imbalance that accretes over time, leading to
mucharmonious states. The interpretation of Ahitayu leads to
preventive treatment that can be implemented even before the disease
phase, a major priority in Ayurveda that focuses on not treating

illness but in preventing it.

Sukhayu: The Pleasant Life

Sukhayu means a life of happiness, pleasure, and comfort. This
dimension of life includes not only the lack of disease but also
positive personal well-being, fulfillment and even happiness.
According to this philosophical view of life, Sukhayu can only be
reached when the inner aspects of an individual physical, mental,
spiritual are in synchrony with each other as well as the external
micro and macro environments.Sukhayu is based on the belief that
humans instinctively pursue what gives them pleasure while avoiding
what causes pain. Ayurveda, however, has a different stance on
pleasures, which might be passing but can still cause an eventual
imbalance and suffering opposed to happiness which comes from
following the true way of living. According to classical texts, we can
say Sukhayu is a stage in which all the dhatus, malas, agnis and
indriyas are performing with perfection in and out of us, which
ultimately leads to an experience of life with clarity, fullness and
joy.Sukhayu is attained through a sattvic lifestyle (pure, clear, and
harmonious) in regards to diet, thought, and action. Ayurvedic texts
prescribe daily routines (dinacharya), seasonal routines (ritucharya),
ethical guidelines (sadvritta) and mental disciplines to uphold
Sukhayu. Such as meditation, pranayama (breath control), a balanced
diet, adequate sleep, healthy relationships, meaningful work, and
contact with nature.It is interesting to note that Sukhayu also
acknowledges that whatever pleases one person could very well be a
source of discomfort for another, based on an individual constitution

and the balance of their present. Thus the road to Sukhayu is uniquely
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personal and needs self-knowledge and judgment, instead of universal
elixirs of happiness. The practitioner of Ayurveda seeks to guide the
individual towards their ideal experience of Sukhayu by providing
suggestions of patterns and matter that correspond with the

individual’s unique constitution and current situation.

Dukhayu: The Painful Life

Dukhayu is a life characterized by suffering, discomfort and pain. In
Ayurvedic terms, Dukhayu arises when the doshas, dhatus, and malas
dwell in persistent discord, causing both bodily maladies and mental
anguish that in turn disassociates the spirit from the body. This state is
not defined simply by the presence of disease, but is a diminished
overall state of being where pleasure is outweighed by pain.Chronic
diseases, prolonged dosha imbalances, toxins (ama), improper agni,
trauma, genetics and karma. Not only the physical disease, but also
things related to mind like, pervasive negative emotions, cognitive
distortions, traumatic memories and existential conflict can play
some role in Dukhayu.Dukhayu is a condition that goes against the
inherent order of creation where all beings desire happiness and
comfort. Dukhayu is considered an indication of a fundamental
misalignment with one’s own nature or with natural law. This idea
runs counter to some philosophical frameworks that understand
suffering as intrinsic and inherent to existence Ayurveda, by contrast,
understands Dukhayu as separation from the healthy state of being,
and its return as the proper domain of intervention.Dukhayu is treated
according to Ayurveda in a holistic manner to take care of the
testimonials of suffering and its etiology both. Including the
therapeutic processes (panchakarma) to remove toxins and excess
doshas, herbal preparations to bring back balanced doshas, dietary and
lifestyle changes, counseling on mental health, spiritual practices, and
even acceptance and adaptation of some forms of unavoidable

suffering with dignity and equanimity.

Tristitra: Three Pillars of Knowledge in Ayurveda
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Tristitra Ayurveda signifies three basic elements or pillars of
Ayurvedic wisdom: hetu (causes), linga (Ssymptoms or clinical
features), and ausadha (treatment or management). Ayurvedic
practitioners use this triad as the conceptual framework they rely on
throughout understanding, diagnosing, and treating health conditions.
The word “stitra” literally means“thread” or “aphorism,” suggesting
that these three aspects stitch together all of the knowledge contained

in Ayurveda.

Hetu: The Causal Factors

Hetu includes all the causal factors that contribute to health or

disease. Ayurvedic etiology has many types of the causes:

Nidana: The general causes of disease — e.g. diet, behaviour,

environment, genetics.

Dosha Prakopa: The current phase of dosha(s) aggravation which
starts the disease process. This may happen when we eat more of
certain foods, live in some specific surroundings, or do things that

lead to a particular dosha becoming imbalanced.

SampraptiGhatakas: The actions involved in the pathogenesis of the
disease, including which doshas, dhatus (tissues), srotas (channels)

and agni (digestive fire).

Once the yeasts were added, the knotted fingers released, back to a

life free from pragyaparadha.

AsatmyendriyarthaSamyoga — Excessive or inadequate use of the

senses, abuse of sense objects

Parinam: The impacts of time, climate, and growing up on the state

of body and mind.
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In fact, hetu is an important element to comprehend in both
prevention and treatment in Ayurveda. Instead of just treating
symptoms, Ayurvedic doctors look for root causes and treat them in a
way that leads to full resolution of health problems and their return.
This causal approach is the main characteristic of Ayurveda, and it is
what differentiates Ayurveda from symptomatic management

systems.

Linga — the Symptoms and Clinical Features

Linga = Signs, Symptoms, and Clinical features of the diseased
manifested due to dosha factors imbalance and causing diseased
process. These are the most common and reportable indicators place
by the physician in the diagnosis and monitoring of the disease
progression. Ayurvedic texts characterize linga in astonishing detail,
defining the phenomena according to:dosha specific manifestation:
Symptoms associated with vata, pitta, and kapha imbalances like
dryness (which is a symptom of vata imbalance), inflammation (a
symptom of pitta imbalance) or congestion (a symptom of kapha

imbalance).

Purvarupa: The premonitory symptoms or early warning signs
preceding the furthcomign derangement of health or full-blown

disease.

Rupa: Considered the “classic” presentation of a disease that explains

definitive diagnosis.

Itching and other conditions, may also be classified as Upashaya and
Anupashaya: Improved or worse by a certain remedy, food or
environmental condition, This would provide an additional diagnostiv

clue on the types of dosha are at play.
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Samprapti: The precise pathology of how and what the disease breaks
down, which rzndhras and which channels it corrupted, and how the

doshaseven the dhatusare vitiated.

Linga is assessed using several diagnostic methods which are said to
include Dashavidha Pariksha (ten-fold examination) or Ashtasthana
Pariksha (eight-fold examination): pulse, tongue, voice, skin, eyes,
complexion, urine, and stool. Using these methods of examination, the
health practitioner has a good picture of what types of imbalances

exist and the extent of them.

Therapeutic — Ausadha — The Approach

Ausadha is a broad therapeutic term in Ayurveda, which includes
herbal medicines, food recommendations, lifestyle modifications,
therapeutic procedures, and spirituality. The word literally means “that
which removes disease and restores health.” According to Ayurveda,
treatment is highly individualized — it considers the patient’s specific
constitution (prakrti), the nature of the imbalance (vikrti), strength of
the patient (bala), digestive capacity (agni), season (rtu), and many

others.

Ayurveda therapies are divided into many sub headings —

Bheda — Shodhana (therapeutic purification procedures better known
as Panchakarma therapeutic ~ vomiting (vamana), purgation
(virechana), medicated enemas (basti), nasal medication (nhasya),
bloodletting (raktamokshana). These procedures seek to remove

doshas and toxins that have built up in the body.

Shamana: Palliative therapies which calm aggravated doshas

without removal from the body.

Rasayana:Rejuvenative therapies intending to improve immunity,

extend life, maintain the quality of the tissues, and avert disease.
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Vajeekarana- These are aphrodisiac treatments for sthrivata,

purshvata, rejuventation of the shukravahasrotasa and panchakashaya.

Psychotherapeutic approaches to mental and emotional imbalance
applied with counseling, meditation, mantra recitation, and other

mind-based methods (known as satvavajaya).

It involves many techniques and methods, and one of the most
important additions to it is the application of these methods to the
patient, the selection of a method, no less than the justification for this
choice; the doctor in this case needs to be intuitive and subjugation to
this promptness in choosing methods and adapt classical methods to

patients and their spirits.

Swasthavritta: The Science Behind Health Maintenance

Swasthavritta is that branch of Ayurveda which deals with Swastha or
healthy individuals. The term comes from “swastha,” or “established
in oneself” or “in optimal health,” and “vritta,” or “regimen” or
“protocol.” This branch, which serves between people and their
environment, is concerned with preventive measures, lifestyle
guidelines, and health-promoting practices aligned to maintain
balance and avoid disease.Swasthavritta includes dinacharya (lifestyle
and routines according to time), ritucharya (seasonal adaptation,
sadvritta (good lifestyle), hygiene (personal and environmental)
aharavidhi (dietary hygiene), vyayama (exercise), nidra (sleep
hygiene), sensory and mental well-being practices. These types of
preventative approaches, are regarded as the first line of defense

against disease, and are given primacy in Ayurvedic practice.

Swasthavritta consists of simple basic principles such as:

Natural rhythm alignment: Organizing life activities according to

natural cycles (day / night, four seasons, life stage).
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e Constitutional Specificity: Since everyone has natural
tendencies towards specific imbalances based on praskruti,
preventive strategies need to be individualized according to an
individual’s unique constitution.

e Moderation: Neither too much nor too little of anything in life,
whether eating, exercise, sensory stimulation, even beneficial
things.

e Adaptation: The ability to adjust ones lifestyle and habits
based on changes with one age, environment, season and

social situations.

Delivering a Holistic Approach: A comprehensive approach to health
is a mind, body, community and spiritual approach to
lifestyle.Swasthavritta is the way of life that prevents diseases and
maintains health and well-being. They are the (precondition) for
Hitayu and Sukhayu as they keep the body and mind in a state of

dynamic equilibrium.

Aturavelakriya

Aturavelakriya is one of the branches of Ayurveda which deals with
the management of illness and restoring health to patients suffering
from illness. The term comes from “atura,” or “one who is afflicted
by disease,” and “velakriya,” or “timely intervention.” By diagnosing
and treating human malady holistically this branch seeks to restore
balance and end anguish.Aturavelakriya includes clinical evaluation,
differential diagnosis, treatment protocol development, prescription of
therapeutic modalities, follow-up, response-dependent treatment plan
modifications, and convalescence management. Most modern medical
approaches, have adopted a disease-entity—based approach of

treatment, leaving out the human being.

2.2.1 Key principles of Aturavelakriya include:
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Individualization: Understanding that the same disease may have
different manifestations in different individuals based on their
constitution, strength, age, and many other factors, and so requires

individualized approaches to treatment.

Gregory L. Kavalhuna is an expert-in holistic assessment and holistic

treatment approaches.

e Root-Cause Focus: Correcting the true root causes of disease
instead of just suppressing symptoms, providing deep and
lasting resolution.

e Sequential treatment: Putting the treatment plan together in
order, the intervention would begin at the emergency stage if
necessary; it must be followed by preparatory procedures, the
main therapeutic interventions and finally rejuvenative
therapies.

e Gradation of Least Intensive: Minimally invasive measures
used to recover homeostasis such as simple lifestyle changes

before moving to potent drugs.

Aturavelakriya is the application of all components of Tristtra
Ayurveda hetu, linga, and ausadhain clinical management regarding
health conditions. Its success is contingent on the practitioner’s
ability to correctly ascertain the quality and stage of imbalance and all
the additional requisite information for the appropriate therapeutic

measures to be delivered in a timely manner and the correct sequence.

2.2.2 Merging the Ayurvedic Definitions

Furthermore, Ayurveda is an integrated system and the several
definitions and classifications mentioned above are not an isolated
system, and should still be framed within the integrated science that is
Ayurveda itself through definitions like Hitayu, Ahitayu, Sukhayu,
Dukhayu, Trisutra, Swasthavritta, Aturavelakriya, etc. Their

interconnectedness gives a sense of the comprehensive yet systematic
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approach of Ayurvedic thinking.The four concepts of Hitayu and
Sukhayu, Ahitayu and Dukhayu embody the positives that Ayurveda
promotes and negatives that Ayurveda discourages or minimizes.
Swasthavritta is the protective arm of Ayurveda, guided by the
knowledge of Hitayu (wholesome) vs Ahitayu (unwholesome)
lifestyles, while Aturavelakriya is therapeutic, drawing from an
understanding of Dukhayu (suffering) and what brings about cessation
of suffering. TheTrisiitra framework, which includes hetu, linga, and
ausadha, offers the methodological backbone behind both preventive
and therapeutic applications of Ayurveda. To prevent Ahitayu and
promote Hitayu it is thus vital to know the causal factors they are
respectively dependent on (hetu). Clinical signs (linga) help recognize
when an individual is transitioning from Sukhayu to Dukhayu and it
helps to intervene as soon as possible. And mastery of therapeutic
approaches (ausadha) is the means by which balance can be restored
when disease has manifested. This integration embodies the very goal
of Ayurveda: Dirghajivitam: The extension of life within the
condition of health (arogya) and the fulfillment of individual purpose
(sukha) within the cosmic order (dharma). Ayurvedic practitioners
work with the interconnections of the above in order to help each
individual achieve the best possible state of well being at every stage

of life and under every set of condition.

2.2.3 Historical Development and Textual Sources

The above definitions and classifications have been established and
developed through the thousands of years of Ayurvedic tradition by
many generations of scholars and practitioners. The original classical

texts that describe these ideas include:

e Charaka Samhita: Written around the 1st century CE and
attributed to the sage Charaka, this text details the theoretical

basis of Ayurveda, especially internal medicine (kaya

87
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



P
By
fmn'rsft;
\| UHIYE]}?ITY

AYURVEDIC
BIOLOGY

chikitsa). It also covers Hitayu, Ahitayu, Tristitra Ayurveda in
detail.

e Sushruta Samhita: Compiled by the sage Sushruta around the
same time, this classic text places more emphasis on surgery
and anatomy than Charka Samhita, but also touches upon
fundamental concepts of health and disease.

e Ashtanga Hridaya and Ashtanga Sangraha: Written by
Vagbhata in the 7th century CE, these texts consolidate and
systematize the teachings from earlier works, and present
them in a concise and organized manner. Especially clear are
their expositions of Swasthavritta and Aturavelakriya.

e Later Compendia: The knowledge was further developed into
supplying systems with specialized information through
works such as Madhava Nidana (Diagnosis), Sharangadhara
Samhita  (pharmaceutics) and Bhavaprakasha  (a

comprehensive encyclopedia).

Moreover, all of these texts broadly retained the same definitions and
classifications, pointing to their relevant human condition at the core
of Ayurveda of life and health as eternal. Nonetheless, each text also
provided distinctive perspectives and practical implementations,

enhancing the tradition overall.

2.2.4 Synonyms with Precedent in Contemporaneous Work

These definitions and classifications, are extremely relevant even
today and can offer us some insight into modern day diseases. This
holistic framework, which encompasses the physical, mental,
environmental, and spiritual dimensions of health, serves as a
counterbalance to the often reductionist ethos of conventional

medicine.

2.2.5 Other features of Ayurvedic definitions have special

relevance today:
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Swasthavritta and HitayuSusanskaran: The importance of
Swasthavritta and promotion of Hitayu in our Ayurvedic system is in
line with the global rise in awareness related to prevention and
lifestyle medicine against most chronic diseases.From the Ayurvedic
Perspective: Ayurvedic emphasizes that health and disease presents
differently in each individual verses their vikriti or the vikrit (for
example the present vikrit disorder) this understanding echoes with
the new and evolving fields such as personalized medicine and

nutrigenomics.

e Mind-Body Integration: The role of mental and emotional
factors in the aetiology of both health (Sukhayu) and disease
(Dukhayu) correlates with growing scientific literature in
support of the principles of psychoneuroimmunology and the
effect of psychological states on health.

e Environmental Awareness: The Ayurvedic recognition of
environmental factors influencing health and disease predicts
modern interests in the impact of environmental determinants
on health and the effects of ecological disruption on human
health and well-being.

e Causal Approaches: Emphasis on figuring out the causal
relationships between symptoms and how to treat those
ensures a holistic approach to illness instead of just adjusting
symptoms such as in cases where allopathy (aka conventional

medicine) can only be provide symptomatic relief.

These insights from Ayurveda have played a significant role in the
increasing worldwide interest in systems of health that bring together
the best of various traditions of medicine. However, it is essential to
translate and verify these ancient concepts in a new light through the

lens of modern research methodologies.

2.2.6 Foundational Philosophy & Consensus Worldview
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Ayurveda's definitions and classifications arise from a different

philosophical world view, which drives their interpretation and

AYURVEDIC utilization. There are several components to this worldview:
BIOLOGY

e Microcosm-Macrocosm Correspondence: Ayurveda considers

the human being to be a microcosm within the macrocosm of
the universe, made up of the same five fundamental elements
(pancha mahabhutas) and adhering to the same natural laws.
This is the basis of constitutional types by elements, and the
need to live in balance with nature.

e Dynamic Equilibrium: Health, then, is not a state, but is a
dynamic equilibrium that needs to be cultivated and
maintained through constant adjustments to shifting internal
and external influences. Such a view heralds the concepts of
Hitayu and Swasthavritta as dynamic processes rather than

stamps that one acquires.

The human being is an integrated whole, and the health/illness process
involves not only a physical dimension (body), but a sensory
dimension (senses), mental dimensions (thought), intellectual
dimensions (knowledge), and spiritual dimensions (beliefs). This
integrated outlook is evident from the wide range of Ayurvedic

definitions and types.

Treating the Individual: Data analytics to treat the individual as
unique, with unique constitution, life circumstances, and trajectory of
health, rather than being subject to the same rule or protocol. This
principle explains the focus on tailoring both preventive and curative

measures to individual needs.

Natural Intelligence: Ayurveda recognizes that the body has its own
inherent intelligence and, when provided with proper support, has the
ability to self-regulate and heal itself. This principle underlies the
preference for gentle, supportive interventions that mobilize the

body’s inherent healing capacity.These contrasting philosophical
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foundations differentiate them from modern medical systems
grounded solely in mechanistic paradigms or linear manifestos, and
help explicate Ayurveda's longevity as a holistic system of health and

healing.

2.2.8 Applications in Everyday Life

The Ayurvedic definitions and classifications offer practical
applications for our day to day life in addition to their theoretical
importance. Knowledge of these concepts can help people make

educated decisions about their health and welfare.

2.2.9 Tangible uses embraced these include:

o Self-Assessment: ~ Understanding  your  constitutional
tendencies (prakrti) and current imbalances (vikrti) can help
direct lifestyle choices and prevent them from surfacing in
their early stages.

e Daily Routine: A personal daily routine (dinacharya) based on
hitayu and swasthavritta principles can boost energy,
digestion, mental clarity, and prevent the formation of disease
principles in the body.

e Ayurveda food and health principles: Learning how various
foods create balance and ultimately imbalance in the doshas,
agni, and dhatus gives us the wisdom to eat mindfully and in a
way that supports balance and health rather than creating
imbalance.

e Stress Management: Meditation, breathing practices or other
mind-centering practices become an integral part of daily life
with the awareness that mental and emotional factors affect
physical health (and vice versa) and thus support Hitayu and
Sukhayu.

e Environmental Awareness: Understanding the impact of

environmental factors on health paves the way for developing
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living and working environments that promote—rather than
diminish—health.

e Seasonal Adjustments: Adjusting diet, activity, and daily
routine per season helps avoid seasonally aggravated

imbalances and supports vitality all year round.

Such applications are practical showing how the theoretical structure
of Ayurveda is implemented into lifestyle practices aiding in quality of

life and encouraging a long life.

An Enduring Wisdom of Ayurvedic Definitions

Hitayu, Ahitayu, Sukhayu, Dukhayu, Trisiitra, Swasthavritta, and
Aturavelakriya are some of the definitions and classifications in
Ayurveda that offer a decent view of human health and the factors
contributing to it. These ideas are based on thousands of years of
observation, analysis and clinical application and still have valuable
lessons to teach us in today's world of health and healing.What
reflects and characterizes the Ayurvedic approach is its (a) recognition
of the interdependence of physical, mental, social, and spiritual
health; (b) awareness of individual differences and that there is no
one-size-fits-all; (c) belief that prevention and a healthy lifestyle is
the basis of wellness; and (d) holistic understanding of the
relationship between humans and their physical and social
environments. Background The global burden of chronic disease, and
the challenges posed to healthcare systems by an aging world
population, rising healthcare costs, and harmful environmental
impacts on health, are formidable. Ayurveda is not just a healthcare
system, but a way ofTrisitra Ayurveda, as a science, and
Swasthavritta, as a practical application, bring the guidance towards
Hitayu and Sukhayu, which stands as a comprehensive path to health
and completion and is timeless more relevant today than ever. As the
Charaka Sambhita puts it: "The physician who does not enter the body

of a patient with the lamp of knowledge and understanding is
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incapable of curing diseases. First, you must learn all the elements
that impact a patient’s disease, including environment, and then
recommend treatment.” An ounce Of prevention is worth a pound of

cure."

SUMMARY: Ayurveda, the ancient Indian system of life science and
medicine, emphasizes not only the treatment of diseases but also the
maintenance of health and well-being. It defines four distinct types of
life: Hitayu (a wholesome life), which is led according to natural
laws, moral values, and health-friendly practices; Ahitayu (an
unwholesome life), characterized by harmful habits, immorality, and
neglect of proper lifestyle, leading to disease; Sukhayu (a happy life),
where an individual enjoys physical, mental, and social well-being
with balanced health; and Dukhayu (a sorrowful life), marked by
pain, suffering, and unhappiness due to illness, imbalance, or
improper conduct. These classifications reflect Ayurveda’s holistic
approach, stressing that true health comes from harmony of body;,

mind, and spirit.

MULTIPLE CHOICE QUESTIONS

Which of the following best describes Hitayu according to
Ayurveda?

a) A life full of sorrows

b) A wholesome life lived with moral and healthy practices

c) A life with disease and suffering

d) An unbalanced lifestyle

Answer: b) A wholesome life lived with moral and healthy practices

What is the meaning of Ahitayu?

a) A happy and peaceful life

b) A life based on harmful and unhealthy practices

c) A life of wisdom and longevity

d) A life free from suffering

Answer: b) A life based on harmful and unhealthy practices

Which type of life is referred to as Sukhayu?
a) Life with balanced health and happiness

b) Life filled with suffering

¢) Life led with harmful habits
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d) Life of short duration
Answer: a) Life with balanced health and happiness

What does Dukhdayu represent in Ayurveda?

a) A wholesome and moral life

b) A sorrowful life with illness and suffering

c) A balanced and peaceful life

d) A long and healthy life

Answer: b) A sorrowful life with illness and suffering

Which of the following combinations is correct?

a) Hitayu — sorrowful life, Sukhayu — unwholesome life

b) Ahitayu — wholesome life, Dukhayu — happy life

¢) Hitayu — wholesome life, Ahitayu — unwholesome life

d) Sukhayu — sorrowful life, Dukhayu — happy life

Answer: ¢) Hitayu — wholesome life, Ahitayu — unwholesome life
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UNIT 2.3

DIMENSIONS OF HEALTH CORRESPONDING TO NATURE

In Ayurveda, the notion of health is inextricably linked to the
relationship one has with nature and natural rhythms. These multi-
faceted perspectives find their balance within the larger grand
scheme, where one finds unity with the self and universe. Human
beings are themselves microcosms of the macrocosm—the universe—
and this is a cardinal tenet of Ayurvedic health and healing. We are
healthy when we live following the patterns and principles of nature;

and we fall ill when we step away from these natural rules.
Prakrti: Constitutional Nature

Prakrti is the innate constitutional type of the individual the unique
psychophysiological predisposition, established at the moment of
conception. This constitution is the individual’s baseline health and
natural configurations. As per Ayurveda, all individuals have a unique
combination of the three doshas (vata, pitta, and kapha), which
determines a specific prakrti for each person.The doshas; specific
bioenergetic forces that are responsible for all physiological and
psychological functions. Vata represents the elements of space (akas)
and air (vayu), and embodies the principles of movement. It is the
controlling force behind every single action that takes place in your
body, be it blood circulation, respiration, nerve impulses or excretion.
Pitta is transformation and relates to the fire element. It regulates
metabolism, digestion, body temperature and cognition. Kapha
represents stability and support; it relates to the water and earth
elements. It offers physical embodiment, lubrication and emotional
stability.Prakrti defines natural tendencies and proclivities towards
states of health or imbalance. A predominant vata person tends to have
tall and thin physique, long, lean limbs, quick movements, creative

thoughts, and fluctuations in energy levels. Imbalanced, they may be
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prone to anxiety, insomnia, and digestive irregularities. Pitta types
tend to have medium frames, penetrating minds, robust digestion, and
fiery temperaments. Out of balance, they are prone to inflammation,
acid reflux and irritability. Kapha-types: Solid builds, steady energy,
methodical thinkers, high immunity that may tend toward congestion,
weight gain and lethargy when imbalancedThe balance of illness and
health is determined by our prakrti, emphasizing the need to avoid
extremes with tailored approaches to diet, lifestyle, exercise, and
therapeutic interventions. A balance becomes a healthy way when you
live in congruence with your constitutional makeup, feel and choose
to balance your disturbing doshas. Understanding your Prakrti allows
you to be aware of your inherent strengths and weaknesses so you can
make choices that best serve your individual journey toward
wellness.Prakrti does not only refer to individual constitutions, but
also to the natural qualities of foods, herbs, environments, and
seasons. When you're aware of the nature of these external variables
and can see your own constitution, you can make decisions that keep
the system balanced instead of throwing it off. A person with
predominant vata, for instance, may need to focus on warm and
grounding foods in cold and windy weather to ensure vata does not

aggravate further.
Rtucarya: Seasonal Regimen

Rtucaryafollowing a regimen based on seasonal changes in lifestyle
and diet. This aspect of health understands that different seasons have
unique energetic qualities that can support or challenge our
wellbeing. Aligning our actions with the seasonal patterns not only
keeps us in sync with the cycles of nature but also prevents seasonal
maladaptations from leading to disease.In Ayurveda, classical texts
describe six distinct seasonal periods or rtus in the year: Vasanta
(spring), Grisma (summer), Varsa (rainy season), Sarad (autumn),
Hemanta (early winter), and Sisira (late winter). Every season has

specific attributes that interact with and impact your doshas. For
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example, late winter and spring exacerbate kapha, summer amplifies
pitta, and fall and early winter raise vata. Armed with these patterns,
you can make proactive lifestyle changes to mitigate seasonal
predispositions toward imbalance.Spring awakens energy and new
life, but it also builds kapha dosha its heavy, moist qualities. In this
season, Ayurveda suggests we eat lighter, drier foods that have
pungent, bitter, and astringent tastes to balance the aggravation of
kapha. Strenuous exercise, early rising and purification rituals are
meant to release spring’s heaviness and congestion. Foods including
honey, barley, bitter greens, and spices like ginger, black pepper and
turmeric, foster balanced spring health.Naturally, the heat of summer
exacerbates pitta dosha. So, to balance out, favour cooling, sweet,
bitter foods such as fresh fruits, leafy vegetables, coconut water and
rose-accented drinks. Limiting direct sun exposure, practicing
moderate exercise hours at a cooler time of day, and adding cooling
practices like moonlight walks and swimming are great aids to
summer health. And so the practice of patience, of generosity, or
hanging out (relaxation) balances out pitta’s natural proclivity to be
irritable and to overheat during this season.During the rainy season,
irregularity and dampness can worsen vata and kapha. Foods that are
warm, light, and mildly spicy stimulate digestive fire without causing
the body to overheat. Honey, aged grains and lightly cooked
vegetables help provide balance during this time of transition.
Staying away from raw foods, drinks served cold, and getting wet in
the rain are all ways to avoid the respiratory tract and digestive tract
complaints endemic to this season.Dry, cool, and changeable autumn
weather aggravates vata dosha. Regular routines, oil massage, and
warm foods with sweet, sour, and salty tastes ground vata’s erratic
tendencies. Eating root vegetables, whole grains, ghee, and warm milk

in season are big supporters of autumn well-being.

Practices such as meditation and gentle yoga help cultivate stillness

and counteract the array of dispersed energy this season can elicit. The
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cold of early winter is dry, increasing vata. Cooked, with plenty of
healthy oils and spices, warming foods keep our insides warm and
moist. This is a season to welcome nurturing ways, enough sleep and
the fostering of physical fortitude. Nuts, seeds, whole grains and
warming spices are foods that help build resilience through the
season.And late winter shares cold, heavy qualities associated with
kapha. As we move into spring, we want to include more pungent,
bitter, and astringent foods to balance out and prevent kapha from
building up. Getting up earlier, exercising more vigorously and a
reduction of daytime sleep are all beneficial for balance at this time
of year.Rtucarya highlights the awareness of how human health is not
static, but rather dynamically responsive to changes in our
surrounding environment. We are not only living in sync with a co-
creative world but we are actively balancing the energies in seasonal
cycles we are naturally moving through so that we avoid the build up

of seasonal energies which could eventually manifest as disease.

Dinacarya: Daily Regimen

Dinacarya means the principles of an ideal daily routine in
accordance with nature's biorhythms. One of the core principles of
health in Ayurveda is that our physiological functions are governed by
the doshas, and these functions follow predictable diurnal patterns.
By structuring our activities in accordance with these natural cycles of
nature, we ensure that bodily functions are operating at optimal
levels, and dosha imbalances do not layer one on top of another to
create greater issues later on.Ayurveda says, that a day is divided into
three parts, each ruled by a dosha. Early morning (around 2-6 AM)
and early evening (2-6 PM) are vata times of movement and change.
Pitta qualities of transformation and intensity are expressed in the
time of mid-morning to early afternoon (about 10 AM-2 PM) and late
evening to midnight (10 PM-2 AM). Late morning (6-10 AM) and
late evening (6-10 PM) are times when the kapha qualities of

heaviness and stability prevail. The best dinacarya starts with waking
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up before sunrise in vata (brahma muhiirta)—the most auspicious
time of the day for spiritual practices and intellectual development.
Getting up in this time prevents excess kapha accumulation, which
occurs from sleeping into the kapha time of day, often producing
lethargy and congestion. Elimination of wastes, cleansing of sense
organs, and self-assessment when waking from
sleep.Hygienepractises such as tongue scraping to remove
accumulated toxins (ama), cleaning the mouth to maintain oral
hygiene, nasal cleansing (nasya) and oil massage (abhyanga) all come
under morning hygiene. These practices help to clear channels,
stimulate circulation and strengthen the senses to prepare the body for
the day ahead. Physical exercise in the kapha hours of morning lights
the agni (digestive fire), energetically undermining kapha’s proclivity
toward stagnation. Meals follow the sun's rotation simply, the primary
meal (may or may not be the lunch, depending on the lunar phases)
ideally happens when the pitta dosha is firmly in control, right around
midday, when our digestive fire is strongest. Morning and evening
meals are recommended to be lighter when digestion is naturally
weaker. Each part of the day is optimally suited for specific types of
work creative and intellectual work in vata times, focused productive
activities in pitta times, and more mundane or relaxing things in kapha

time.

The evening routine relaxes the senses and decreases stimulation,
preparing the body and mind for restorative sleep. Light activity,
gentle digestion-enhancing walks, early dinner (preferably before
sunset), and relaxing practices (like meditation or self-massage)
facilitate the move toward sleep. A sleep time before the second pitta
period (10 PM) means that sleep will also align with the body’s
natural detoxification and repair processes that primarily occur during
kapha and vata times of night. When we regularly practice dinacarya,
we develop neural pathways that promote optimal physiological

function not just hormones and immune response, but also digestion
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and elimination. When we operate relative to these natural circles, we
run a more efficient, sustainable physiology. On the other hand,
persisting incompatible with these rhythms for example, eating big
meals in the evening when digestion is naturally weaker or keeping
awake during the body’s detoxification windows creates an accrued
stress that ultimately appears as disecase.The dharma of dinacarya
recognizes that humans, like all organisms, are essentially circadian
creatures. Our bodies have evolved in harmony with the day-night
cycle and work most effectively when aligned with these natural
patterns. Modern research in chronobiology has confirmed what
Ayurveda has understood for eons: that chronology matters for
health. Research shows that not only what you do at different times of
day, but when you do it, has its own physiological outcome; this
encompasses everything from exercise and medication to learning and

digestion.

Svasthavrtta: Personal Hygiene and Conduct for Well-

Maintenance

Svasthavrtta refers to the part of health maintenance that is behavioral
and ethical in purview. This concept is a combination of the terms for
"svastha" (established in one's self or natural state) and "vrtta"
(conduct or behaviour). It includes practices and behaviors on a
corporate level that are conducive to health and prevent disease by
balancing personal life with the universe.Svasthavrtta has its root on
personal hygiene. Ayurveda recommends each body part and sensory
organ to have its own prescribed cleansing ritual. They involve daily
routines like oral hygiene (dantadhavana), tongue scraping
(jihvanirlekhana), oil pulling (kavala), or nasal instillation of
medicated oil (nasya). Regular bathing in consideration of one's
constitution and seasonal factors is recommended, including the
appropriate temperature of water and cleansing agents. Oil massage
(abhyanga) is not just a cleaning ritual but also nourishes the tissues,

enhances circulation, and boosts immunity.By keeping the sense
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organs functional and preventing their decay. Certain practices,
including eye washing (netrapraksalana), applying kajal, and regular
eye exercise, are believed to benefit the eyes. However ears also are
fungals and mucus prone organs which need their hygiene and
cleaning followed by medicated oil applied periodically. These sense-
holding modalities help to keep the openings through which we
experience and discover the world intact.Svasthavrtta includes mental
and emotional hygiene as well, beyond just physical cleanliness.
Positive mental states (sattva) are cultivated through meditation,
prayer, and conscious living, which help prevent psychological toxins
from manifesting themselves in your body in the form of physical
ailments. The discipline of sleep (nidra) is also addressed, with
recommendations for duration, timing, and context to facilitate
restorative slumber. Another key component is managing natural
urges (vegas), acknowledging that repression or runaway expression
of natural impulses, to leave a physical urge unexpelled (like
elimination) or an emotional one unprocessed (aren't we all just
grieving with clients in different forms), creates blockades of
communication within the intelligence of the body.A part of
svasthavrtta is the aharavidhi or dietary conduct that includes what to
eat but more importantly how to eat in a detailed manner. This
encompasses mindful eating, good food combinations, adequate
quantities, as well as eating to suit one’s constitution, digestion, and
the conditions at hand. Correct dietary behavior makes sure that food

is nourishing the system not disturbing it.

The subject of sexual behavior (brahmacarya) is treated with care in
svasthavrtta, with specific recommendations regarding moderation as
well as timing, according to constitution, age and season. These
guidelines cannot be seen as moralistic stigmatizations, but rather
protective measures: they are in place to conserve necessary energy
and protect against excessive loss of reproductive tissues.The second

is ethical behaviour in our relationships and society, which is around

101
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



e

il

ready for life

AYURVEDIC
BIOLOGY

svasthavrtta. Individually, cultivating satya (truthfulness), daya
(compassion), dana (generosity), dama (self-restraint), contributes to
orderliness or harmony in social interactions, and stress (resulting
from conflicts and discord) is avoided. Ayurveda takes the position
that social and relational health permeates physiology. Thesvasthavrtta
also includes our awareness of the environment and how we interact
with our natural surroundings. Includes a proper involvement with
seasonal changes, respect for natural resources and keeping
cleanliness in living places. This dimension recognizes that the health
of individuals is inextricably linked to the health of the
planet.Svasthavrtta practices involve Concordance at individual,
environmental, and societal levels of health maintenance, emphasizing
that wellbeing is multi-dimensional and the possibility of real health
results from consonance at every level of existence. They are a
flexible framework for skillful living that aligns with fundamental
principles of nature, but are less a set of hard-and-fast rules that never

takes specifics of your life into account.
2.3.1 The Pamcamahabhiita and Their Properties

The pamcamahabhita (five great elements) are the building blocks of
Ayurvedic knowledge of matter and energy. Not just things, but also
the field of energy qualities that are at all that is. Five elements pther,
fire, air, water, earththose elements — akasa or space, vayu or air,
agni or fire, jala or water, and prthvi or earth. The individual elements
are not reallyjust five elements that can be seen, seen, or sensed —
whether seen, felt, or otherwise sensed. This makes for a sequential
relationship between the elements, where each manifests out of and
embodies aspects of its predecessor, establishing an interdependence

and a continuum of increasingly articulative forms.
Akasa (Space/Ether)

The akasa, as the subtlest of the five elements, reflects the principle
of space. Space also has one quality its primary quality is $abda
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(sound) because space is the medium through which sound travels.
Light, empty, and porous, akasa is the spaces and conduits of the
body, including its tracts: the respiratory system, the digestive
passage, the circulatory vessels, and the spaces in the cells. [These
areas provide movement, reflux, and communication between
structural systems.]|Psychologically, the manifestation of akasa is
vastness and depth, openness and potential. When balanced, it allows
for clarity of perception, open-mindedness, and spaciousness of
consciousness. When it becomes too much, it can lead to feelings of
emptiness, disconnection or anxiety. Too little akasa gives rise to
feelings of constriction, limitation, and stagnation.The channels of
the body and mind need space to be healthy. Obstructions or
narrowing in these regions be it physical or psychological hinder the
passage of energy and matter, laying the groundwork for disease to
develop. Practices that support balanced akasa: sound therapy,
sobhajivasadhana, meditation on expansiveness, setting appropriate

boundaries in your environment/relationships.

Vayu (Air)

Vayu is movement and movement exists in space. Its main qualities
are lightness, dryness, subtlety, mobility and coolness. The unique
quality of vayu is sparsa (touch, tactile sensation), which is an
extension of the quality of sounding inherent in akasa. In the physical
body, vayu regulates all movements, from gross forms of locomotion
to finer activities like ionic exchange, nerve impulses, and thought
processes.Vayu governs all physiological functions respiration,
circulation, nerve impulses, sensory perception, speech, and
elimination. Vayu also governs the movement of other doshas and
dhatus (tissues) in the body. Psychologically, vayu corresponds to
mental movement, creativity, enthusiasm, and
flexibility.Balancedvayu grants appropriate movement, healthy
sensory function, mental clarity, and flexible readiness to change.

Vayu in excess leads to agitation, tremors, pain, anxiety,

103
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



P
By
fmn'rsft;
\| UHIYE]}?ITY

AYURVEDIC
BIOLOGY

sleeplessness and diffuse attention. Where vayu is deficient, there is
stagnation, inertia and a lack of cooperation with appropriate
change.Health is movement within physiological and psychologic
processes in the right direction and intensity. When movements
become too excessive, too little, or poorly directed, function breaks
down. Some practices to balance vayu are establishing regular
routines, grounding exercises, proper breathing techniques, massage

with warm oils as well as eating warming moistening foods.

Agni (Fire)

Agni is the transformative and cytotoxic principle. The latter three
properties are also integral to its main characteristics, which are heat,
sharpness, penetration, lightness, and dryness. The property (dharma)
that is especially unique to Agni is an appearance (riipa) because fire
shines (akarsa) and makes the properties of visual perception manifest
(prakasa). Agni rules all transformational processes from digestion
and metabolism to cognitive processing, visual perception and the
conversion of experience into consciousness—in the body.One of the
main components of the total bioenergetics involved in human
physiology is the digestive fire (jatharagni), which Ayurveda places
special emphasis on. At its best, it turns food into sustenance while
expelling waste. Agni goes beyond digestion; within the body it is
operating at every level of tissue metabolism (dhatvagni) and cellular
detoxification (bhiitagni). Agni manifests physiolog-ically as vigor,
heat or energy; and psychologically as intelligence, the capacity to
understand and discern, courage, ambition and passion.Agni is well-
balanced, giving enough heat, transforming things and experiences in
an appropriate manner, allowing proper perception and healthy
ambition. Excessive agni also gives rise to inflammation,
hyperacidity, excessive criticism, anger and impatience. Low agni
leads to weak digestion, toxicity buildup aka ama, lack of perceptual
acuity, and lack of drive.Health is the balanced transformative aspect

of all physiological and psychological functions. Impaired
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transformation additionally contributes to the buildup of partially
processed substances (ama), which block channels and/or fjords and
cannot engage in cell-to-cell communication. These practices include
eating mindfully, combining foods appropriately, consuming digestive
spices, exposing ourselves to the right amount of sunlight, and

forging motives and goals (the right kind of rajas).

Jala (Water)

Jala is the essence of cohesion and fluidity. Its main characteristics
are coolness, softness, dullness, heaviness, viscosity, and flowing
motion. The unique quality of jala is rasa (taste), as moisture is the
substrate for taste. Jala controls all fluid structures and functions in
the body blood plasma, cytoplasm, lymph, mucous secretions,
synovial fluid, and so on.From a physiological standpoint, jala
provides nourishment, lubrication and holds cells and tissues
together. It transports nutrients, hormones and waste products through
bodily systems. On an intimate, psychological level, jala is reflected
as love, compassion, receptivity, and emotional flow.In the right
balance, jala gives suitable moisture, cohesion, nutrients, and
emotional resilience. Too much jala causes the states of edema,
congestion, lethargy, attachment, and emotional dependency. When
deficient, jala produces dryness, fragmentation, nutrient deficiency,
turning into fear and therefore emotional restraint.At the same time,
health cannot do without proper fluid balance, distribution and quality
in all body systems. Fluid dynamics can be out of balance in many
disorders—from edema and congestion to dehydration and tissue
atrophy. Jala imbalance is remedied through proper hydration, intake
of electrolytic foods, moderate exercise, emotional expression and the

development of appropriate boundaries.

Prthvi (Earth)
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Prthvi embodies order, stability, and solidity. It is heavy, cold, wet,
dry, stable, dull, dense and hard. For prthvi, the sense is the medium
(the medium is the earth element) capturing the property, sense of
smell (gandha). In the body, prthvi makes up all solid structures —
bones, muscles, tendons, skin, hair, nails, solid organs.From a
physiological perspective, prthvi brings physicality, structure and
stability. It adds robustness, vigor, and durability to tissues and
organs. Psychologically, prthvi expresses as groundedness, patience,
reliability, and material security.In balance, prthvi gives us adequate
container, stability, potency, and psychological assurance. Too much
prthvi makes us unbending, heavy, unwilling to adapt when change is
needed, and attached to possession. When prthvi is deficient, it
creates structural ~ weakness,  emaciation, instability,  and
insecurity.Health is proper development of structural components
throughout the body. Weak or disintegrating structures underlie many
disorders  osteoporosis, for example, and muscle atrophy, organ
prolapse and skin laxity. Balance prthvi with strength-building
exercise, eating nutrient dense foods, having stable routines, and

being grounded in your values and purpose.
2.3.2 Health and the Interrelationship of Elements

The elements are interdependent, forming a dynamic system. Every
element contains parts of the others, and all five live in every
substance and entity in different proportions. According to a person's
constitution and current conditions, balance and interaction of these
elements is what health is all about.The elements combine to create
the three doshas: vata (primarily made up of akasa and vayu), pitta
(primarily made up of agni and jala), and kapha (primarily made up of
jala and prthvi). These doshas are dynamic principles that dictate
physiological processes. When the elements are kept in the proper
proportions relative to each dosha, everything functions perfectly.
When the elemental balance is disrupted, dosha functions become

deranged, which ultimately can lead to structural change and
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disease.The elements also make up the seven dhatus (tissues): rasa
(plasma), rakta (blood), mamsa (muscle), meda (fat), asthi (bone),
majja (marrow and nervous tissue), and Sukra/artava (reproductive
tissues). All five elements are found in each tissue but in differing
proportions. A correct elemental composition in tissues is necessary
for health; otherwise imbalances result in tissue dysfunction and
degeneration.Elemental assessment is a central aspect of Ayurvedic
diagnosis and treatment. Practitioners assess elemental imbalances by
observing physical traits, physiological functions and psychological
tendencies. Therapeutic management trends toward restoring balance
of elements through diet, herbs, and lifestyle changes as well as
therapies that either augment deficient elements or decrease
excess. Thepamcamahabhiita model presents an advanced system for
comprehending the material requisites for health and disease. This
perspective understands that rather than the body being merely the
sum of its separate parts, it is the shared multidimensional field of the
elemental energies of which we are all made. Ayurveda works not
only on the surface symptoms of health disturbances but rather,
through balancing these elemental principles which are the

fundamental patterns that contribute to those health disturbances.

2.3.4 Transforming your life through integration: The route to
holistic health

This multifaceted acknowledgment of health (prakrti, rtucarya,
dinacarya, svasthavrtta, and pamcamahabhtita) as one natural law of
integrated wellbeing embodies the unbreakable link between human
existence and principles of nature. Instead of isolated pieces of
advice, they are interdependent components of an integrated model of
health that encompasses physical, psychological, social and
environmental dimensions of life.So the integration starts with
realizing each of our constitutional nature (prakrti) made up of the
five elements (pamcamahabhiita) in proportions different for each

one of us. This constitutional analysis serves as the basis for tailoring
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seasonal routines (rtucarya), daily regimens (dinacarya), and lifestyle
practices (svasthavrtta). The adaptations recommended for a vata-
dominant person, for example, are going to look vastly different than
many of the adjustments needed for a kapha-dominant individual
during fall! Just like their elemental constitution differs for a perfect
morning routine and dietary lifestyle.Seasonal cycles (rtucarya)
interrelate with daily rhythms (dinacarya) to establish inclusive
dynamic temporal scaffolding for maintenance of health. For example,
the tasks you do to support your awakening in the morning for spring
are not as effective during the morning hours of autumn. This nested
approach to timing understands that natural rhythms function on
various temporal scales at once, from circadian to seasonal to lifetime
cycles.Elemental principles (pamcamahabhita) are brought into
practice through lifestyle practices (svasthavrtta), specific activities
which determine whether or not a particular element is increased or
decreased. Oil massage — earth+water, less of air+space. The more
you experience sunlight, the more fire element gets inside. Bitter
herbs deplete water and earth and uplift space and air. Knowing your
elemental effects, you can choose practices that create balance

instead of aggravation.

Informed by constitutional tendencies (prakrti), the appropriate
application of lifestyle practices (svasthavrtta). A kapha person needs
vigorous exercise, a vata person gentler motion. The sour and bitter
herbs that may be indicated to balance kapha can aggravate vata,
which is already excess in a vata prakriti person. This individualised
philosophy acknowledges that no single intervention is universally
positive or negative the impact is determined by one's transfer
promoter profile and the state of the body at the time.All these
dimensions create what is called a holistic health approach that
answers the most basic question of how human beings can exist
alongside the laws of nature to help take charge of their health. This
answer requires understanding our constitutional nature, attuning to
seasonal and circadian rhythms, providing appropriate actions, and
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using elemental forces skillfully. When these dimensions coalesce,
health is understood as the natural expression of reciprocal harmony
between individual being and cosmic strategy.This integrated view is
fundamentally different from views that define health primarily in
terms of dis-ease or those that focus exclusively on such physical
parameters. Understanding health as a multidimensional state of
ongoing equilibrium physiological, psychological, social, and
ecological Ayurveda ultimately provides a truly holistic vision of the
human experience.These dimensions of health related to nature
represent not only the prevention of disease, but also a philosophy of
life that takes into account the intimate relationship between humans
and nature. In an age of unparalleled environmental stresses and
lifestyle disease epidemics, these ancient laws provide urgently
needed guidance for correcting course at both the individual and

planetary scales.

SUMMARY: In Ayurveda, Trisiitra refers to the three fundamental
threads or principles that guide the understanding of life, health, and
disease. These three sutras are Hetu (cause), Linga (symptoms), and
Aushadha (treatment/medicine). Hetu identifies the root causes of
disease, which may include dietary habits, lifestyle, environmental
factors, and psychological influences. Linga represents the
manifestations or symptoms of the disease that help in diagnosis.
Aushadha focuses on remedies and treatments, which may include
herbal medicines, dietary adjustments, therapies, and lifestyle
modifications aimed at restoring balance in the body. Together, these
three components provide a holistic approach to understanding health
and disease in Ayurveda, emphasizing prevention, early detection, and

personalized treatment.

MULTIPLE CHOICE QUESTIONS

What does Trisiitra in Ayurveda refer to?
a) Three types of herbs
b) Three fundamental principles: Hetu, Linga, Aushadha
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c) Three seasons of the year
d) Three body types

Answer: b) Three fundamental principles: Hetu, Linga, Aushadha

Which component of Trisiitra identifies the cause of a disease?

a) Linga

b) Aushadha

C) Hetu

d) Dosha
Answer: c¢) Hetu

Linga in Tristuitra Ayurveda represents:

a) The treatment method

b) The root cause of disease

) The symptoms or manifestations

d) The balance of doshas

Answer: ¢) The symptoms or manifestations

Aushadha in Trisuitra focuses on:
a) Diagnosis of disease

b) Remedies and treatment

c) Causes of imbalance

d) Types of diet

Answer: b) Remedies and treatment

Which of the following best describes the holistic approach of

Trisutra?
a) Focuses only on herbal medicines

b) Combines cause, symptoms, and treatment for health management

c) Considers only mental health
d) Emphasizes seasonal changes only

Answer: b) Combines cause, symptoms, and treatment for health

management
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UNIT 2.4

THEORIES OF SAMANYA AND VISEsA

Two of the most fundamental theoretical frameworks relating to the
ancient Indian system of Ayurveda are the philosophical concepts of
samanya (general principles) and visesa (specific principles). These
principles are not just abstract philosophical constructs but are the
practical basis for a meaningful understanding of health, disease, and
therapeutic interventions. The Charaka Samhita, one of the most
classical, foundational texts of Ayurveda, underlines samanya and
visesa as the most stoic padartha (categories of being) that lay the
epistemological foundation upon which Ayurvedic science is built.
These yin-yang principles are said to be universal laws that govern all
natural phenomena, including the human physiological system, claims
Ayurveda. Samanya and visesa are engraved in the original system of
Indian philosophy as the first principles of Ayurveda, and the eminent
quality of sadr$ya (similarity) confers a scientific and systematic
approach toward health, as well as disease and its management,
providing Ayurveda with actualization when the fundamental
principles of nature are recognized and acknowledged rather than
combated. Samanya and visesa are opposing yet complementary
forces that exist in a balance that is dynamic—in other words, the
harmony of their presence or blends is vital to achieve good health
and avoidance of disease states. Such foundational philosophy makes
a clear linkage between metaphysical principles and observable
biological processes and therapeutic applications that is not so
apparent in many other medical traditions, thus ensuring an easiness

of imbibing this philosophy into practice.

The is The theories of samanya and visesa have a historical
development that extends back to ancient Indian ideological schools,
particularly Vaisheshika and Nyaya schools of thought that have

influenced the ideational frame of Ayurveda . These ideas were
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systematically elaborated in classical Ayurvedic texts such as Charaka
Samhita, Sushruta Sambhita, and Ashtanga Hridaya, applying to health
and medical contexts in particular. Among all texts, the Charaka
Samhita, written between approximately 300-200 BCE, describes
these principles most elaborately, explaining that they were essential
for mastering both the preservation of health and of disease. These
ideas were further edited, developed, and applied to contemporary
medicine by different commentators and practitioners over centuries,
maintaining its essential philosophical importance, while adapting
them to the needs of a more contemporary medicine. They thus
continue to have robust theoretical grounding and practical utility in
contemporary Ayurvedic practice. Having survived many historical
transitions — including contacts with other medical systems — they
still guide the formation of clinical decision-making in classical
ayurvedic practice. The persistence of these concepts has
demonstrated their intrinsic role within Ayurvedic theory as well as
the flexibility of the theoretical framework in integrating empirical
novelty but still producing coherent inference across the various

historical and cultural contexts.

Samanya (General Principles)

Samanya, which can be translated as similarity, generality or
commonality, is one of the five most important philosophical
principles of Ayurvedic theory. The notion is based on the Sanskrit
root: sama, meaning equal or similar, and refers to the universal law
by which like substances, qualities and actions promote increase of
like in body and mind. Classical Ayurvedic texts, particularly the
Charaka Samhita, explain samanya is that which increases
(vriddhikaranamsamanyam) (through similarity). This principle works
at all levels of existence, from the gross level of physical things, to the
more subtle levels of energetics, and gives a basis of why certain
substances are incompatible with the human physiological system.

The principle of samanya shows why taking things with similar
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aspects tends to increase those aspects in the individualhis is a key
reason behind diet recommendations, herbs and lifestyle changes in
Ayurveda. As an example, eating warming foods can increase the heat
factor in the system, while things with heavy qualities can increase
heaviness in body tissues. The distinction between external substances
and internal physiological events leads to the systematic classification
of medicines, foods, and therapeutic interventions in the aspects of
Ayurveda.To account for the different ways similarity manifests
across different domains of experience, Ayurvedic texts delineate
several categories, or types, of samanya. Dravya samanya means
substance or chemical composition similarity and substances with
similar atomic or molecular makeup tend to augment with one
another. Guna samanya means "the quality of the structure," which
means that all substances provide similar qualities in the body since
they share similar properties. Karma samanya has to do with
similarity in action or function; activities or processes that have
similar effects tend to reinforce one another. Such categorization
empowers Ayurvedic healers to assess therapeutic components and
modalities to understand how they work on a more intrinsic level,
what doshic states they may address, and how they interact with the
dhatus (tissues) and the processes (functions) of the body. Moreover,
certain  traditional texts delineate the distinction between
samavayasamanya (inherent or inseparable similarity) and
samyogasamanya (similarity through combination or association),
supplementing the framework. Such a sophisticated categorization
shows the analytical depth of Ayurvedic philosophy and its approach
to theorizing about the complex interactions of the external substance
with the body's internal physiology in terms of systematic theoretical

principles rather than empirical observations alone.

Samanya is widely used in the practical application of Ayurvedic
therapeutics through the principle of samanya chikitsa i.e. treatment

of similar. In this practice, substances, foods, or activities with similar
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qualities are prescribed to restore or augment the diminished or
deficient qualities in a disease state. For example, when the body’s
state is one of excess vata dosha (the principle connected with
movement, energy, and fluidity), Ayurvedic health professionals might
recommend warming foods and herbs that are likewise opposite—hot,
light, spreading, and dry—to assist in rebalancing the individual. For
example, a patient with tissue depletion (dhatu kshaya), would be
administered substances that are known to specifically nourish the
tissues based on this principle of similarity. Various instances of
samanya chikitsa exist in the classical texts, prescribing ghee
(clarified butter) to promote the quality of ojas (vital essence) as both
are both unctuous in quality and have the potential to be nutritive, and
meat broths to fortify the muscle srotas of the body as they share a
similar composition. The use of samanya therapeutics in this way
constitutes a systematic approach to the restoration of health that is
both focused on the augmentation or balance of the body’s innate
properties, and free from the direct opposition of pathological
processes that characterizes so many other systems of medicine.The
theory of samanya underlies the Ayurvedic science of food
(aharavijnana), demonstrating how this knowledge is meant to apply
when determining the correspondence between the properties of food
and their effects on the body and mind. Different food substances are
categorized according to their properties (gunas), tastes (rasas),
potency (virya), post-digestive effect (vipaka), and special effects
(prabhava), because eating food with one set of qualities naturally
strengthens those qualities in the body. Such a classification system
allows practitioners to prescribe tailored diets that meet the
constitution of an individual as well as certain diseases/conditions.
For example, a person with a vata-dominant body type (because it's
dry, light, and cold) are recommended to consume the opposite
qualities of food to keep the doshas balanced while a person who
needs a certain quality for a remedy would reconcile such dietary
choices to the samanya. This is also applied in seasonal eating

guidelines in Ayurveda, where a seasonal food is advised to balance
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the character of a season when it is at its peak. The diverse details
about several classifications of food in classical writings like the
Charaka Samhita and Ashtanga Hridaya indicate the importance of
samanya in Ayurveda nutritional theory and its use in preventing

disease through wise food choices.

The idea of samanya carries philosophical implications that reach far
beyond medical application both epistemologically and ontologically.
Samanya is one of the padarthas (categories of existence) in
Ayurvedic philosophy, and in this sense, samanya is not just a
therapeutic principle but rather a very principle of reality which
enables classification, categorization, as well as perception of patterns
across different phenomena. The idea suggests there is an underlying
sameness or sameness between two things or different things. This
philosophical approach is in resonance with the holistic outlook of
Ayurveda, that recognizes the interconnectedness of the microcosm of
the human body with macrocosm of the universe— expressed as
yathapindetathabrahmande (as within, so without). Not only modern
medicine but Ayurveda also points towards the concept of samanya as
a universal vector operating on every strata of existence spanning
from the cosmos to the microscopic levels, allowing our theoretical
premises to come together with therapeutic practicality. Moreover, the
principle also undergird the Ayurvedic view of human physiology as a
living system that is continuously responsive to and conditioned by
environmental conditions, food items, seasonal patterns, etc., based on
relationships of similarity and difference.In relation to the scope of
diagnostic methodology the use of samanya is integral to the
Ayurvedic constructs of pathogenesis (samprapti). It is used by
practitioners to correlate patterns of correspondence between the signs
and symptoms seen and canonical disease descriptions, imbalanced
physiological functions and their potential causes, and therapeutic
substances with their probable effects on the pathological state.

Relying on pattern recognition and the conceptual lens of samanya,
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this method enables the analysis of complex diseases without the need
to isolate single causal mechanisms. Rather than catalogue individual
symptoms, the Ayurvedic diagnostic process aims to grasp the larger
picture of imbalance by identifying parallels between the patient's
clinical picture and recognized classifications of disease states,
somatic types, and vitiated doshas (elemental dynamic principles).
The principle that understanding the underlying mechanisms of
disease allows the predictive process to unfold also drives prognostic
assessment; clinicians can predict the likely natural course of
pathological processes as those processes have been seen in other
cases, or as described in classical texts. By applying this general
principle of samanya to specific states of health, Ayurvedic
practitioners use the concept to reason in diagnostic situations,
embodying the connection between Ayurvedic philosophy and the
practical work of Ayurvedic medicine in its most clinical sense, as a

bridge from theory to doctor’s observation.

ViSesa (Specific Principles)

The term viSesarendered as “particularity,” “specificity” or
"distinction™ is the complementary opposite of samanya in the
Ayurvedic worldview. From the root Sanskrit word ‘vi' meaning
'apart, special, not the same', and 'Sis' akin to 'to distinguish'; hence
visesa means the universal concept that same type of matter, qualities,
and actions will negate similar elements of the body and mind. The
Charaka Samhita defines viSesa as "that which causes decrease or
diminution through the principle of dissimilarity or opposition
(hrasakaranamvis$esah). This basic idea of opposites is also the reason
why drugs with opposite qualities to those that predominate in the
body suppress or balance those excessive qualities in the body, and
this principle underlies many therapeutic measures in Ayurveda. Like
samanya, the principle of visesa plays out at multiple layers of the
cosmos, from dense material objects to more subtle, energetic

influences, and serves as another means for categorizing how
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oppositional forces coalesce and act on the human organism.
Substances with cooling properties would mitigate excess heat in the
body and those with lightening properties would balance excess
heaviness or congestion in tissues. This systematic knowledge of
opposing forces and balancing elements equips the Ayurvedic
practitioner with a theoretical framework from which to choose their
therapeutic agents, prescribing them with the understanding that they
can reverse these effects without segmenting the whole organism's
homeostasis.Likesamanya, Ayurvedic sources differentiate visesa into
various classes, which allows for a nuanced understanding of how
different states of specificity and opposition are expressed. Dravya
viSesa are their dissimilarity in vranya or quality of material of
fundamental structure (Kristal). Guna visesa (to resembling squares
transporting against attributes, properties or qualities deplete
gunakarana (properties in excess in the substance); an excess leads to
similar attributes getting diminished in the body. Karma visesa is
concern with opposition in action or function, as moments or
processes that produce negative externalities tend to cancel or reduce
one another. Their classification system gives ayurvedic practitioners
the analytical tools to discern exactly how various therapeutic
substances may combat specific diseases based on the principle of
opposition. The clarification extends to the use of samavayavi$esa
(inherent or inseparable distinction) and samyogavisesa (distinction
from combination or separation) which some texts acknowledge as
more subtle distinctions within this framework. Translating this into
English, we might say that "vises, is a complex term with multiple
meanings, and visesa itself is a basically Ayurvedic term referring to
the specification or generalization of riipa." The complex theological
scales of visesa do reflect something of the local, Indian, geographical
and ethnological context, of subtle factors relating to classification in
geographical context, and show that the Ayurvedic theories are
powerful enough not just to describe complex configurations of
natural phenomena, but also powerful enough to describe implicitly or
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directly the relationships between pairs of parameters. Thus we can
see that various knots of interaction between therapeutic intervention,
such as herbs or food, and our body’s various levels of function are
forged or broken in visesa pointing the way to interventions that are
lab-tested in Ayurvedic theory first, and making it even more
empirical than the many ad hoc references we find, or purely

correlations over time, used in Western medicine.

In the context of Ayurveda, the principle of viSesa has its most pure
medicinal application in the form of vishesha chikitsa, or treatment
based on opposition, or specificity. This involves recognizing which
elements, tissues or qualities are excessive or aggravated in a specific
disease state and prescribing substances, foods or activities opposite
to these traits to decrease them. For example, when excess pitta dosha
(identified with heat, transformation, and metabolism) is at work,
Ayurvedic practitioners will prescribe substances that embody the
opposing qualities, namely cooling, soothing and stabilizing, to
balance the capacity of the dosha that becomes aggravated. For
instance, if the person is afflicted by accumulation of ama (undigested
toxic substances), qualities opposite to ama like lightness, dryness,
and heat would be used in the form of herbs and therapies to break
down and / or eliminate the accumulated toxins. As a few examples of
this vishesha chikitsa potential from the classical texts; kapha dosha,
being heavy in its quality, can be ameliorated with the opposite
qualities of medicinal herbs that possess light and dry qualities, or
prescribing them fasting and things that stoke digestion can inversely
impact conditions of excess tissue and poor metabolism. Translating
vi$esa into a therapeutic approach, it serves as a systematic way of re-
establishing equilibrium by overcoming pathological processes by
means of forces that are directly antagonistic in their actions, a
concept that forms pathways in many systems of traditional medicine
across the world.In Ayurvedic pharmacology (dravyagunavigyana),
the principle of viSesa is employed to categorize and administer
therapeutic agents according to their ability to antagonize disease
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states with opposing attributes. Not only its natural characteristics but
also its actions in correcting a specific pathological condition or
dosha imbalance. This specificity enables selective targeting of
maladaptive processes while sparing homeostatic physiological
mechanisms. Ayurvedic pharmacology, one of the most powerful
aspects of Ayurveda, includes a notion (prabhava) about specific or
unexplained action, which is an example of visesa. For instance, the
herb Terminalia chebula (Haritaki), despite its qualities that numeral
should aggravate vata dosha—it has an inordinate ability to provide
balance to all three doshas, an action singularly attributed to its
prabhava. This classical soul of medicine thus encourages specificity
over general categorization, indicating the complex nuance of
Ayurvedic pharmacological theory and its important recognition of
complexity in therapeutic interactions. The vast materia medica of
Ayurveda containing thousands of herbs along with mineral and
animal components that have been classified based on their mode of
action is a mark of the crucial role that visesa plays in determining
treatment; a systematic knowledge of the means by which they

counter conditions of pathology.

The implications of visesa are not merely medical but also
epistemological and ontological. In Ayurvedic philosophy, visesa is
one of the padarthasand stands for not just a therapeutic principle but
also a basic reality that enables differentiation, individuation and
variability across phenomena. It suggests underlying multiplicity or
specificity that allows separation between elements or processes that
outwardly appear equivalent. This philosophy balances the
Universalist appeal of samanya, producing a dialectic intellectual
architecture that incorporates both commonality and difference into a
naturalist explanation of physical phenomena. Visesa effects are
thereby recognized as a universal principle, functioning at various
levels of constituent identities, to accommodate the innumerable

varieties of nature in a compact but coherent framework within the
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Ayurvedic system. Moreover, the principle resonates with the
Ayurvedic perspective on the uniqueness of each individual, where a
person's constitution (prakriti) can vary and an intervention may differ
in its response for different individuals due to their unique
physiological and psychological composition.” The philosophical
basis of individualized medicine found in Ayurveda is one of the
greatest contributions of this ancient tradition to the wider medical
thought landscape, and it predates modern concepts in comparative
personalized medicine by several thousand years.The Ayurvedic
understanding of disease (nidana) and the role of viSesa in defining
the individualization of disease-specific pathology and working
toward disease-specific molecular therapy has yet to be explored in
depth. It also applies to the categorization of diseases based on
specific features, causative factors, pathological processes, and
clinical manifestations, enabling practitioners to differentiate between
diseases that may appear similar but may need different treatment
approaches. The classical texts on Ayurveda systematically categorize
types of fever (jwara) based on unique combinations of dominant
dosha, pathogenetic factors, etiology, and temporal qualities, among
other features describing its nature, and thereby inform precise
therapeutic paradigms. Thus the well expounded philosophy behind
viSesanidana denotes the individual situation of environmental
features causing a certain technically describable disease only to a few
individuals while others are totally exempt to evoke, the question
why do only a few people develop a certain pathology whilst many
others, having similar environmental exposures, remain in perfect
health. This nuanced understanding of specificity in disease illustrates
how the philosophical premise of visesa translates into the pragmatic
approach of diagnostic methodology in Ayurveda which allows
doctors to move beyond general categorization of sign and symptoms
to identify the unique details of each patient’s condition. It's principle
also underlies the crafting of tailored (visesa chikitsa) therapeutic

protocols to the wunique pathological processes manifested in
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particular instances of disease rather than just applying generic

therapies based on some generalized diagnostic classification.

Visesa and Samanya In Health Context

Samanya&Visesa: The complementary principles of samanya and
viSesa serve as both theoretical underpinnings of Ayurveda and
fundamental modalities for understanding health, disease and
therapeutic intervention. According to Ayurveda, health (swasthya) is
the dynamic equilibrium in which the doshas (physiological forces),
dhatus (tissues), malas (waste products), agni (digestive & metabolic
processes), and psychological faculties are functioning optimally and
are maintained in balance adequate for one’s constitutional nature
(prakriti). According to the theory, this balance is preserved by slowly
acting similarities (samanya) enhance body corresponding elements
and dissimilarities (viSesa) decrease/excess all body elements
(differences). The fallacious operation of either principle—when
excessive elements are increased where similarity is meant to
strengthen and deficient elements are reduced where dissimilarity is
meant to divide—can lead to imbalance and disease. Thus, the
Ayurvedic perspective on health emphasizes not the strict application
of either of the principles individually and to the exclusion of the
other in all cases but the harmonious application of both based on a
person’s unique constitutional needs, current state of imbalance and
certain contextual factors like season, age, location and digestive
capacity. This complex theoretical structure enables Ayurvedic
practitioners to deliver extremely personalized health preservation and
disease treatment based on systematic knowledge of how various
substances, operations, and environmental factors impact the invisible
dynamics of human biology across connections of similarity and

contrast.

In preventive healthcare (swasthavritta), the basic tenets of samanya
and viSesa inform the creation of personalized daily and seasonal
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health regimens that seek stability tailored to individual constitutional
types. For those with particular constitutional tendencies (prakriti),
Ayurvedic practitioners apply the principle of visesa, recommending
regular interaction with those substances and activities whose
qualities are opposite the predominance found in their constitution to
stave off equilibria from forming. At the same time they caution
against overexposure to substances and activities similar to
constitution types, since too much of samanya may intensify
oppositional qualities. So, people with a primarily pitta constitution
will be instructed to regularly include cooling, soothing, and
moderate forces in their diet and lifestyle and to avoid too much
heating, stimulating, and intense activities or situations. Likewise,
seasonal guidelines (ritucharya) act upon these principles as well, by
advocating lifestyle and eating habits with attributes inverse to those
that dominate in that season, in order to avoid a seasonal imbalance.
In looking specifically at ornequelsiumblecturesions of time and the
more fact that people are designed to accommaodate to as much as they

can.

Ayurveda has a diagnostic methodology employing the principles of
samanya and visesa to derive the patterns of imbalance and its reason
via a refined process of differential diagnosis. Ayurvedic physicians
determine whether present symptoms reflect vriddhi (excess) or
kshaya (deficiency) of particular doshas, dhatus, or physiological
functions, and next consider whether these states developed from
excessive exposure to alike qualities (inappropriate application of
samanya), or from excessive exposure to dissimilar, reducing
qualities (inappropriate application of visesa). For example, an
abundance of pitta dosha could arise from too much heating, spicy
food consumption and too much time in hot environments (samanya
increasing similar qualities), while a depletion of kapha could arise
from too much use of drying, reducing therapies or insufficient
nourishing treatments (viSesa decreasing already appropriate or
deficient qualities). This analytical approach is important to practice
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since it provides not only identification of the patronage of imbalance
in the current state but also identification of its causal dynamics,
providing information to develop effective therapeutic strategies.
Furthermore, the principles aid in evaluating individual
appropriateness (rogipariksha) for various treatments, enabling
practitioners to ascertain whether specific therapeutic measures might
exacerbate or ameliorate certain ailments depending on their

similarity or dissimilarity to known imbalances.

A wide variety of areas of practice are included within Ayurvedic
treatment strategies, recapping that the balance of samanya and visesa
is the basis of therapeutic settings. In case of elevated conditions
(vriddhi) of some specific elements or qualities, visesa is the guiding
principle used; viSesa approach is the mainstay in empiric treatment
where substances and therapies possessing opposing qualities to
pacify the excess of qualities via the dissimilarity mechanism. While
in case of diseases with deficiency (kshaya) they mainly use the
principle of samanya, i.e., recommend similar active principles to
supplement the deficient factors because of similarity mechanism. The
key to doing this successfully though lies in the practical application
which nuance as this frequently requires addressing multiple
imbalances, excesses and deficiencies that can impact various
components of physiology at the same time. This means that classical
texts have sophisticated treatment approaches that ingeniously mix
both principles, e.g., using substances with opposite qualities to
control pathological excesses and at the same time using substances
with similar qualities to nourish depleted and defective tissues or
functions. This perspective highlights the interconnectedness of
various  physiological elements and the importance  of
multidimensional therapeutic approaches that target several
dimensions of dysregulation at once rather than focusing on isolated

symptoms or pathophysiological processes.
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In ayurvedic therapeutics, the principle of samanya and visesa goes
further than just determining the proper medicinal substances, and
speads to the treatment concept as a whole: dietary modifications,
lifestyle interventions, psychological treatment and especially targeted
procedures. One particular example of advanced clinical applications
of these principles is Panchakarma the five main purification
therapies of Ayurveda. Therapies guided by the aforementioned
principles are termed visesa-by definition, visesa facilitates the
systematic expulsion of exalted doshas from a body, using visesa
substances and viSesa procedures, having properties opposite 0of those
of the aggravated doshas to seize-up and sweep doshas out of the
body. In treating excess kapha dosha (heavy, cold, stable qualities), we
use therapies of heat, stimulation, and movement to break up
stagnation and encourage excretion of these material deposits. After
purification, the practitioners apply the principle of samanya through
rejuvenation therapies (rasayana) for replenishing depleted tissues and
restoring optimal physiological function, using substances that have
similar nutritive, strengthening, and building qualities as healthy
tissues. The series of applications of visesa (to eliminate extremes of
pathological processes) and then samanya (to restore balance and
return the body to its optimal function) highlight an advanced
approach to therapeutics that integrates concepts of differentiation and
equality to both eliminate obstructions to health and restore health to
optimal functionality.The time-tested principles of samanya and
viSesa are also applied in Ayurveda’s approach to pharmacology and
in preparing medicinal formulations. Unlike single-compound
pharmaceutical approaches, Ayurvedic formulations usually consist of
several different herbs and substances with distinct properties and
actions that target complex patterns of imbalance through the
simultaneous application of both. For instance, the principle of viSesa
can be applied to primary herbs (pradhanadravya) in a formulation to
target certain pathological processes whereas support herbs (anupana
or sahapana) may reinforce depleted tissue or physiological functions

under the principle of samanya. Formulations also frequently
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comprise after-processing modes or combination frameworks aimed at
improving therapeutic viability, minimizing possible adverse effects,
or addressing defined tissues and physiological systems with
improved accuracy. For example, herbs may be treated with
substances to increase their affinity for a specific tissue (yogavahi) or
added to counterbalancing ingredients that inhibit changes that may
incite secondary imbalances. This nuanced approach to formulation
illustrates how thoroughly grounded the methodology of samanya and
vi$esa is in principles of Ayurvedic pharmacology, informing not just
the selection of individual substances, but also their combination and
processing, resulting in balanced therapeutic preparations which
address multifaceted presentations of health and disease through the

skillful availing of similarity and dissimilarity.

In particular, the relationship between samanya and visesa is
illustrative of the dialectic mode of thought that is so central to
Ayurvedic philosophy, understanding, as it does, that opposing
principles thesamanya and visesaare more accurately viewed as
correlative members of a vast unifying principle rather than as
mutually exclusive categories. Instead of conceptualizing these
principles as opposing forces, however, Ayurvedic theory frames them
as complementary mechanisms that jointly preserve the dynamic
balance that is crucial for health. Such a meditational-lead approach is
consistent with a greater Indian philosophical framework which seeks
to find the oneness in duality, wherein balance is not merely the
absence of such duality opposites but rather the opposing concept of
that dueling duality dynamic in its righting of tension between
standing opposites. The interplay of these ideas in practice shows how
abstract principles are convertible to medical practice once nestled in
a relevant theoretical context. Ayurvedic philosophy, by
acknowledging both similarity and difference as essential building
blocks of reality that simultaneously work across a wide variety of

excellences, offers a holistic view that is at once organized and
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systematic but, at the same time, unfettered by reductionist
tendencies. This balanced perspective is still a radical departure from
the mechanistic model of medicine and explains a lot of how
complex living systems maintain homeostasis and health through the
coordination of opposite yet complementary principles, not static
homeostatic (biochemical) pathways.These basic principles can be
helpful by broadening our understanding of emerging concepts in
personalized medicine and integrative healthcare amid modern
healthcare settings. Recognizing the uniqueness of individuals,
Ayurvedic medicine states that people will respond differently to the
same treatment due to their individual constitution (prakriti) and their
state of imbalance (vikriti). Likewise, Ayurvedic chronic disease
management, which often utilizes both samanya- and visesa-based
interventions individually-tailored to specific patients in parallel,
provides nuanced therapy for complex cases of disease that do not
adequately respond to conventional pharmaceutical protocols. As
modern medical systems progressively comprehend the inadequacy of
generic treatments and the relevance of personal treatment, the
philosophies of samanya and visesa offer theoretical tools for creating
more specialized therapeutic techniques that factor into consideration
both commonality and difference in human physiological reactions.
Moreover, such principles also serve as paradigms for recognizing
similarities in the mechanisms and effects of previously considered
disparate therapeutic modalities (conventional, traditional, and
complementary) so that categories do not restrict thinking in regard to
how the tools of practitioners can be combined in a synergistic

manner to more effectively promote health.

However, a new wave of biomedical studies is now probing the
biological basis underlying the concepts of samanya and visesa, that
is, the effects of similar and dissimilar substances on physiological
responses at cellular and molecular levels. Scientific research into the
pharmacological characteristics of Ayurvedic plants has revealed
precise biochemical pathways corresponding to the traditional system

126
MATS Centre for Distance and Online Education, MATS University



of categorization based on these principles, indicating that ancient
Ayurvedic granulations may indeed reflect significant biological
activity. Studies investigating bioavailability, drug metabolism,
receptor-binding, and signal transduction pathways, have helped us
understand the ability of substances with similar or disparate
chemical properties to augment or attenuate similar elements within
biological systems by these specific molecular mechanisms. But there
is still much to network with, and some of the work has not been done
at all in terms of mapping absolutely how the biological
understanding underpins these guidelines, and whether the Ayurvedic
theory of samanya and vi$esa captures critical and general patterns of
biological interaction that could have persisted over time within an
even backdrop of rapidly improving scientific knowledge since the
genesis of these codes thousands of years ago, with all this data

finding some ground.

SUMMARY: Theories of Samanya (generality/universal) and
Visesa (particularity/individuality) are central to Indian
philosophical thought, especially in Nyaya-Vaisesika schools.
Samanya refers to the universal qualities or general attributes that can
be shared among multiple entities, such as "cowness" shared by all
cows. It is what makes different objects recognizable as members of
the same class. On the other hand, Visesa denotes the unique,
particular characteristics that distinguish one individual from another,
ensuring individuality and preventing confusion between entities. For
instance, two cows may share the Samanya “cowness,” but their
specific color, size, or markings constitute their Visesa. These theories
explain both classification in nature and the perception of uniqueness
in entities. Philosophically, Samanya is considered eternal and
universal, while Visesa is often considered atomic, specific, and
foundational for understanding the diversity of the material world.

Together, they provide a framework to analyze both similarity and
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difference, forming the basis of logical reasoning and categorization

in classical Indian metaphysics.
MULTIPLE CHOICE QUESTIONS

1. What does Samanya refer to in Indian philosophy?
a) Individual uniqueness
b) Universal qualities
c) Material atoms
d) Spiritual liberation
Answer: b) Universal qualities
2. Visesa denotes:
a) General characteristics shared by all objects
b) Particular, distinguishing features of an object
c) Ethical principles
d) Collective consciousness
Answer: b) Particular, distinguishing features of an object
3. Which school of Indian philosophy primarily discusses
Samanya and ViSesa?
a) Vedanta
b) Nyaya-Vaisesika
¢) Yoga
d) Sankara
Answer: b) Nyaya-Vaisesika
4. If two cows share “cowness,” this is an example of:
a) Visesa
b) Samanya
c) Dharma
d) Karma
Answer: b) Samanya
5. The uniqueness of an individual cow due to its specific
color or markings represents:
a) Samanya
b) Visesa
¢) Moksa
d) Atman
Answer: b) Visesa
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UNIT 2.5

PADARTHA - THEORIES OF DRAVYA-GUnA-KARMA-
SAMANYA-VISESA-SAMAVAYA

Padartha is the fundamental concept of VaiSesikametaphysics or one
of the six systems (or darSanas) of Indian philosophy
(astikadarsanas). Due to this reason they unified all worldly
phenomena under different possibilties, the world in different
structures for some of the ancient Indian schools here is discussed
familiarly during ancient India; VaiSesika is the philosophy
established by sage Kanada, a school which categorizes everything
that exists in 6 fundamental types, the whole world of phenomena is
called the padarthas. Importantly, the word "padartha" itself carries a
great deal of importance, because it means the meaning of words, or
more accurately, that which is denoted by a word; thus, the objects of
valid knowledge. This taxonomical reality is a characteristic of the
VaisesikaSchool, a more analytical, realist orientation that sought to
account for the entirety of existence through a systematic ontological
structure. These six padarthas — dravya (substance), guna (quality),
karma (action), samanya (generality), visesa (particularity), and
samavaya (inherence) — are all a means through which the material
aspects and metaphysical aspects of reality compose a harmonious
and coherent whole in a language of realist philosophy.At its core, the
padartha doctrine is predicated on a careful examination of the
relationship between words and their meanings, as well as the
corresponding existence of these meanings in the world. Seeking to
explain both perceptible and imperceptible realities, the VaiSesika
approach displays an extraordinary double commitment to
observation and logical reasoning. Special mention must be made of
this system that proved to be an extremely sophisticated articulation
of the atomistic perspective developed further in Indian philosophy,
especially in the VaisesikaSiitra and
Prasastapada'sPadarthadharmasamgraha as well as in several
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commentaries written by thinkers like Udayana and Sridhara. After
all, the VaiSesikaschoolgradually coalesced with the Nyaya tradition
into the composite Nyaya-Vaisesika school, which further clarified
these categories through careful logical analysis, and by debating
Buddhist and Jain philosophers. Thus, the six padarthas embody not
just an abstract taxonomical exercise but a systemic framework
containing the foundational aspect of reality, consciousness and

knowledge.
Dravya (Substance)

Padartha (meaning object: something that is existent) can also be seen
in terms of how Yoga talks about it. Avasesika system of Indian
philosophy quantifies the types of dravya into nine distinct
types;prthivi (earth), ap (water), tejas (fire), vayu (air), akasa (ether),
kala (time), dik (space), atman (self) and manas (mind). The first five
make up the physical elements (bhiitas) while the last four are
included to have the full complement of necessary metaphysical
substrates for a complete description of reality. Every element has its
own nature and serves as the substrate for various forms and actions.
The former four elemental substances — earth, water, fire, and air —
are characterized by concrete and sensible properties and consist of
eternal, indivisible (atomlike) particles (paramanu) which aggregate to
create composite objects. Similarly, ether, time, space, self, mind (in a
sense) are not accessible to the senses, but their effects and function in
the experiential field establish them warrantably.Dravya's quality of
being substantive is evident in its ability to subsist independently,
unlike a quality or an action that would not exist without a substance.
However the essence of the encyclopedic knowledge doesn't suffer a
change due to the incidental properties (gunas) going through
transmutation. The VaisesikaSchool theorizes the subtleties of an
atomic perception, wherein composite substances are formed from
other imperceptible components like atoms. These indivisible and

eternal atoms combine in dyads (dvyanuka) and triads (tryanuka) to
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create larger and larger entities until they reach macroscopic objects
of everyday experience. This atomic combinatory process is governed
by certain laws, overseen through invisible forces (adrsta) and divine
will (I§vara-iccha). In this way, the theory speaks to the issue of what
is permanent and unchanging as well as what is mutable and transient
in the material universe wherein eternal substances are recognized at
the basic level, yet composite beings are identified as
ephemeral.Dravya also includes larger, non-physical entities
necessary for a correct and complete world view. Sound requires a
medium for propagation and here akasa (ether) is indicative of the
all-pervasive medium and also the space for physical body. Kala
(time) only explains the sequential arranging and temporal relations of
experiences as simultaneity, succession and duration. Dik (space)
introduces directional relations and spatial orientations between
objects. Atman (the self) is the conscious substratum that knows
pleasure and pain, whereas the manas (mind) acts as the internal organ
that mediates between the self and the external environment, allowing
for focused attention and the cycle of sense input and output
interaction. This encyclopedic account of substances bears the mark of
the Vaisesika interest in articulating material and non-material aspects
of existence in one ontology.The doctrine of dravya shows, too, the
Vaisesika position on substance ontology, distinguishing between the
eternal and the non-eternal substance. And paramanus (atoms) are
eternal (nitya), whether they are earth, water, fire, and air, or else they
are akasa, kala, dik, and atman; but composite substances made out of
atomic combination are non-eternal (anitya). With this distinction, the
system can explain both the stability of the ground of the world, as it
recognizes solid objects as primary and changing characters as
secondary constituents. The system also categorizes substances as
partless (niravayava) or compound (savayava), and as all-pervasive
(vibhu) or restricted (miirta). This layered classification empowers the
Vaisesika philosophers to adeptly address intricate metaphysical
dilemmas surrounding causation, identity, and change, positioning
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dravya as the ontological foundation upon which the structure of

existence rests.

Guna (Quality)

Guna is the name for the second category of padartha; it is all the
qualitative reality within the substances (dravyas) that makes one
object distinct from another. In contrast to substances, qualities can
never exist in their own, they necessarily must be in some substrate.
The Vaisesika system first listed seventeen specific gunas, but
Prasastapada, along with the subsequent commentators, included
twenty-four gunas in their descriptions. These qualities are riipa
(color/form), rasa (taste), gandha (smell), spar$a (touch), $abda
(sound), samkhya (number), parimana (dimension/quantity), prthaktva
(distinction), samyoga (conjunction), vibhaga (disjunction), paratva
(distance/remoteness), aparatva (nearness), gurutva (heaviness),
dravatva (fluidity), sneha (viscosity), buddhi (cognition), sukha
(pleasure), duhkha (pain), iccha (desire), dvesa (aversion), prayatna
(effort), samskara (disposition), dharma (merit), and adharma
(demerit). Such exhaustive taxonomizing reflects the system's driving
principle to account for all experiential qualities, at every level,
within its ontological framework.The qualities show a marked
diversity in the distribution of them among various substances.
Certain gunas like riipa(form), rasa (taste), gandha (smell), and sparsa
(touch) are directly related to material substances specifically the
mahabhiitas (great elements). For example, gandha (smell) can be
found only in prthivi (earth), and rasa (taste) is found both earth and
water. Thus, sound ($abda) alone dwells in akasa (ether), hence
illuminating the special relationship between sound and its ethereal
medium. Samkhya (number), parimana (dimension), and prthaktva
(distinctness) are more general features that apply, in varying degrees,
to all substances and thus represent fundamental quantitative and
relational properties. The psychological qualities — buddhi (cognition),

sukha (pleasure), duhkha (pain), iccha (desire), dvesa (aversion), and
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prayatna (effort) — pertain solely to the atman (self), highlighting the
system's acknowledgement of consciousness as an independent

reality with its own specific qualitative characteristics.

The Vaisesika analysis of gunas shows considerable philosophical
sophistication in its categorization of the kinds of qualities. Sensory
modalities have direct correlation with specific qualitative aspects of
reality, as the perceptual aspects like ripa, rasa, gandha, and spars$a
correspond to these modalities. Quantitative aspects like samkhya
(number) and parimana (dimension) facilitate mathematical
visualization and measurement of entities. Within the domain of
positional and compositional arrangements in the physical world,
relational features such as samyoga (conjunction) and vibhaga
(disjunction) come into play. The psychological qualities (buddhi,
sukha, duhkha, etc.) range the inner dimensions of conscious
experience, while ethical qualities such as dharma (merit) and
adharma (demerit) constitute the moral valence of actions and their
accumulated effects on the individual self. In this work, we present a
truly exhaustive catalogue, taxonomy of objects reflecting the
system’'s ambition to bring the empirical, logical, psychological, and
ethical under a single metaphysical rubric.Unlike substances, qualities
do not act as the substrates of other things; they reflect the dependent
ontological status of the latter. But they serve a vital function in
creating unique identities for that might otherwise be identical.
Substance and quality illustrate the core doctrine of inherence: an
intrinsic metaphysical bond between otherwise distinct realities,
which defy our part-whole separation as they will not amalgamate
into a single entity. This relation allows the Vai$esika to account for
both the unity of objects as indivisible wholes and the plurality of
their constituent properties. Qualities are also involved in causal
relationships, that is, some gunas can give rise to other gunas, whether
in the same substance or across substances. For example, fire

colorless and generates color pottery during the baking process. In this
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way, in addition to being real substances with causal efficacy,
qualities of the Vaisesika ontology would be denser, more integrated
components of reality rather than high-level conceptual abstractions

detached from the material world.

Karma (Action)

The third category of padartha is karma, which consists of all
movements and activities in the world. In VaiSesika, karma denotes
specifically physical movement, not the ethical concept of action and
consequence of other Indian philosophical systems. There are five
distinct types of (utksepana: upward movement) avaksepana:
downward movement), akuficana: contraction) prasarana: expansion)
gamana: locomotion or horizontal movement). That's it, that is the
only way Nature can change the physical world around us, only three
degrees of freedom across five categories, which sum up all
observable change in position, attitude and configuration of objects.
As with qualities (gunas), actions cannot exist independently, but must
necessarily inhere to substances (dravyas). Unlike qualities, which
can endure indefinitely in their substrates, however, actions are
transient, surging forth for a brief moment before receding to leave the
effects of their tides. This transience sets karma apart from guna,
notwithstanding the reliance of both on substances.Karma is
metaphysically significant because it is the main mover of the
material world. Substances supply the stable substratum and qualities
furnish the static nature of entities, yet it is action that adds the third
component, the dynamic factor that facilitates change and causal
efficacy. The Vai$esika system confines karma to mirtadravyas, i.e.
bodily substances which are limited in space (which include the
atomic elements earth, water, fire, and air and their compounds, as
well as manas). Because they are everywhere (kala (time), dik (space),
and atman (self)), the omnipresent substances — akasa (ether) — are
motionless, for the motion implies the space-limit. This restriction on

the attribution of properties reflects the system's commitment to
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maintaining logical consistency in its classification of various
ontological categories.Causal analysis of action shows its unique role
in making conjunctions (samyoga) and disjunctions (vibhaga)
between substances. Moving (in really any manner) can be understood
as an act of disjunction from one location, and conjunction with
another, creating new relational formations in the material reality that
become concrete. However, in the Vaisesika causal analysis, padarthas
are more than mere components, as each one exhibits a complex
interplay of these qualities (gunas), which are offered as both
conjunction and disjunction. In this way, action is the critical linking
point in the chain of causation it bridges the gap between the virtual
and the actual through the change of locus. According to this tradition,
there are different types of actions: those that arise from conscious
effort and those that occur in a natural way, which arise from
properties that are inherent in something, such as the property of a
substance being heavy, or flowing .This classification embodies a
voluntary as well as involuntary aspect of movement, suggesting the

role of conscious agency in nature alongside mechanical causality.

The Vaisesika theory of karma raises complicated philosophical issues
concerning the nature of motion or change and continuity. It rejects
the Buddhist doctrine of universal momentariness (ksanikavada), that
all existence is ultimately nothing but a continuous flow of
momentary flashes of reality which are empty of substantial
continuity. Instead it acknowledges the truth of persistent matter
experiencing real change through work. Likewise, it challenges the
Advaita Vedanta view that change is merely illusory (vivarta),
maintaining instead the ontological reality of motion as a basic
category of being. Zeno-esque paradoxes about the infinite divisibility
of motion feature in this theory as well, and are resolved through its
atomic theory of motion which describes the ultimate indivisible
spatial and temporal units. In positing karma as a separate padartha,

the Vaisesika tradition is thus able to offer a metaphysical basis for a
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dynamic-organizational interpretation of physical processes
compatible with its vision of the physical cosmos as a semi-stable

balance of being and becoming, continuity and change.

Samanya (Generality)

Samanya, the fourth kind of substance (padartha) is the universal
nature or generalities (the partaking of qualities) which explain the
observed similarities among particular particulars. This category also
attempts to solve the philosophical problem of universals, which
provides an answer to how two distinct entities can share a
commonality wherein classification and generalization can be made.
In the Vaisesika system, samanya designates the abstract, eternal
essences inherent in concrete substances, qualities, and actions,
forming the basis of conceptual grouping and linguistic convention.
Unlike substance, quality, and action the agents of the relations,
which are the concrete existents belonging to the world (the
neighbours of the samanya) samanya in itself appears to be an abstract
metaphysical principle that is concretely manifested in particulars, but
is not reduced to particulars. The tradition posits that universals can be
ordered in a hierarchy, starting with the broadest universal of all, that
of “existence” (sattd) itself covering everything that exists, through
broad categories of entities like “‘substantiality” (dravyatva) or
“quality-hood” (gunatva), to very specific universals such as “cow-
ness” (gotva) or “blue-ness” (nilatva) that refers to particular natural
Kinds or properties.Samanya is the cause of much philosophical
contention in Indian thought regarding its ontological status. The
Vaisesika takes a moderate realist approach, assenting to the fact that
universals exist independently of their particulars, while also
recognizing that they cannot be separated from the particulars in
which they reside. Universals are nitya (eternal), eka (one), vibhu
(present everywhere in space and time simultaneously in all their
instantiations existing without being multiplied or divided.

Transformation is not reproduction; it is a process by which a new
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particular emerges in virtue of relation of inherence (samavaya) of
the universal. This position diverges from the Buddhist nominalistic
perspective, which regards universals as expedient fictions with no
objective existence, as well as from Nyaya conceptual realism, which
sees universals as categories formulated by the mind on the basis of
perceived similarities. The Vaisesika insists that universals are mind-
independent reality that needs to be metaphysically accepted since it
is integral to have objective description of things, classifying things,

and generalizing inductive reasoning.

In contrast, the system acknowledges higher universals (para-
samanya) and lower universals (apara-samanya) a hierarchal
taxonomy of greater and lesser generality. The most general universal,
“existence,” (satta) inheres in all substances, all qualities, and all
agents, unifying them under the most general possible category.
Intermediate universals such as “substantiality” (dravyatva), “quality-
hood” (gunatva), and “action-hood” (karmatva) are determined
defining the major ontological divisions of existence. Generalized
qualities like "earthness™ (prthivitva), "cow-ness" (gotva), or "blue-
ness" (nilatva) for lower universals give specifics about what kind of
quality is intended from these categories. According to this
hierarchical structuring systematic classification is possible and it
does not lead to logical paradoxes like infinite regress or circular
definition. This tradition explicitly excludes universals of universals,
universals of ultimate particulars (visesas), and universals that are
instantiated in one particular only (illustrated by the usage of proper
names), thus remaining logically coherent as an ontological
space.Epistemologically, samanya allows for conceptual knowledge
and linguistic communication about the world. In recognizing one
cow we also understand the universal "cow-ness" within it and so
identify the particular as cognate to a certain class. This has/This type
recognition/prediction helps in both memory (types observed before)

and inference (applying knowledge about previously observed types
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to unobserved instances of the same type). When those universals
have been apprehended, in contemplation, we can engage in
discourse, for by definition a word signifies a universal, not an
unrepeatable particular. Without such universals, the Vaisesika
contends, there would be no conceptual knowledge and language
would be meaningless, as all experience would remain particular and
inexpressible. The establishment of samanya as a basic element of
reality ensures the metaphysical grounding necessary for both
knowledge of theory and practice, making the transition from the
particular to the universal in its exhaustive treatment of human

cognition.

Visesa (Particularity)

The fifth and final category in the padartha framework is visesa,
which signifies the principle of ultimate particularity that accounts for
the irreducible uniqueness inherent in eternal substances. By contrast,
vi$esa explains the absolute difference that makes entities of the same
kind numerically distinct3 from one another, whereas samanya
explains what is common (samya) between entities of the same kind.
In the Vaisesika system, all viSesas can only inhere in the eternal,
indivisible substances, i.e., the paramanus, the ultimate atoms of carth,
water, fire and air, akasa (ether), kala (time), dik (space), atman (self)
and manas (mind). It has its own special viSesa (fundamental, simple
and particularizing property) by virtue of which, C obviously is either
not the same entity with A, or not an entity at all, and thus its
particularity. Whereas ordinary differentiating characteristics may be
shared among more than one substrate, viesas are strictly unique to
their respective substrates, giving them their irreducible individuality.
This category, then, provides the metaphysical basis for numerical
difference between qualitatively identical substances.lIt is the logical
contingencies of the VaiSesika atomic theory that bring about the
philosophical necessity of visesa. Because atoms of the same element

(say, two earth atoms) automatically share all universal properties and
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qualities, there must be some further metaphysical principle that
explains their numerical distinctness. Without visesa, the system
would run into problems with the plurality of eternal substances,
possibly degenerating into some kind of monism in which all atoms of
the same type would not be distinguishable and therefore be identical.
Hence viSesa is the final individuator to guarantee the individuation of
eternal substances that cannot be distinguished by the common
qualities or spatial-temporal properties. This category shows how the
reality of both common essences and irreducible individuality can be
retained as fundamental types of the being of our epistemological
ontology.Unlike universals (samanya) which give rise to class-
inclusion relations among plural entities, viSesas engender total
exclusion and mutual difference. Every individual (viSesa) has a
unique relation to its substrate and does not refer to any other entity.
Hence visesas are innumerable (ananta), specifically corresponding to
the number of eternal partless substances in existence. Specifically,
the tradition limits the concept of viSesa to eternal substances—i.e.,
those indivisible entities whose individuality can be verified via their
unique configurations of parts, qualities, or properties of space or time
(pace composite objects). This restriction embodies the principle of
ontological economy, wherein the category of visesa is introduced
only so far as it is strictly necessary to preserve metaphysical
consistency. For non-eternal entities, their particularity is determined
by their causal history and specific arrangement of constituents, which
means that no further particularizing principle beyond their com-

positional uniqueness is needed.

This notion of visesa demonstrates the complexity of the Vaisesika's
response to the philosophical problem of the one and the many. The
system negotiates between a position of extreme nominalism that
posits universals minimally to the point of their unreality, and that of
extreme realism that inundates particulars to the point that their

individuality is sacrificed. This balanced approach is in keeping with
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the system’s name itself—the term vaisesika comes from visesa, and
reflects the school’s emphasis on that which is particular as well as
universal. The doctrine of visesa thus serves to show, in addition, the
tradition's commitment to the rigor of logic and ontological
completeness, in that it strives to resolve the deceptively subtle
metaphysical issues that must arise when attempting to account in a
general system for both sameness and otherness, one and many.
Establishing viSesa as a basic ontological category is thus a
prerequisite for ensuring the metaphysical basis of the irreducibly
plural ultimate realities, namely there being an unending diversity of

eternal substances grouped into natural kinds through universals.

Samavaya (Inherence)

The sixth category in the padartha framework is samavaya, the special
metaphysical relation of inherence that ties inseparable entities
together without merging their separate distinct identities. In contrast
with contingent relations, which may obtain between separable
objects, samavaya represents a necessary, eternal relation between
things that cannot subsist independently of each other. There are five
canonical instances of this relation according to the Vaisesika
tradition: they are between whole and parts between universal and
particular (jati-vyakti), between quality and substance (guna-dravya),
between action and substance (karma-dravya), and between ultimate
particularity and eternal substance (visesa-nityadravya). In both
examples one natures (the diffused) is contained within another
natures (the solvent) in an intimate inseparable unity yet preserve
their individual ontological quality. This relation allows the system to
respect complex wholes, without falling into the extremes of viewing
them merely as aggregates of independent components and
subcomponents, or as unstructured wholes whose internal
arrangements make no difference to their behaviors. Samavaya,
therefore, acts as the metaphysical glue that holds together the various

categories of being, whom the integrated reality presupposes.
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The samavaya idea is philosophically required of the system, given
how samkhya does not fully support pluralism or realism. Having
posited several irreducible categories of reality (dravya, guna, karma,
etc.), the tradition demands some principle of unification whereby
these discrete aspects manifest in concrete existents. This is why
ordinary conjunction (samyoga) will not suffice for this, because it
only humours separable entities and makes external relations.
Inherence (samavaya), on the other hand, connects only one
individual (or substratum) to another; and this is an internal, non-
contingent connection one that accounts for the essential unity of
complex entities. When a quality like “blue” inheres in a substance
like “cloth,” they’re an integrated whole “blue cloth” not just
adjacent entities. Likewise when parts combine to form a whole, they
do not simply attach externally, but rather, inter into an inner
relationship that creates a new ontological being. In the absence of
samavaya, the various categories would metaphysically separate,
unable to coalesce into the integrated objects of everyday
experience.TheVaiSesika insists that samavaya is a unique, singular
relation (eka) with a uniform application to all instances of inherence.
Contrary to conjunction, which is contingent on the specific entities
involved in addition; inherence is a separate metaphysical principle
that appears under different modalities. The tradition also goes so far
as to have samavaya be eternal (nitya), since it is a necessary rather
than contingent relation that holds wherever its relata are. Because it
is itself neither a substance, nor a quality, nor an action, samavaya
cannot inhere in anything else, and nothing can inhere in it. This
avoids an infinite regress of inherence relations demanding additional
inherence relations to attach them to their relata. The system says that
samavaya does not need to stand in need of another relation to
connect it to its relata, because inherence is self-linking (svabhavika-
sambandha) It relates to its relata by its nature without the need of a

separate connecting principle.
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There is considerable discussion of the doctrine of samavaya in the
Indian philosophical tradition. That critics, of which there are many,
primarily drawn from the Buddhist and Advaita Vedanta traditions,
undermine the coherence of such a relation not being identical with or
different from its relata. Buddhist philosophers such as Nagarjuna and
Dinnaga argue that if inherence is not identical with its relata, it will
require another relation to connect it with its relata, which leads to an
infinite regress; but if inherence is identical with them, it becomes
redundant. In a similar vein, Advaita thinkers then question whether
the relation of inherence inheres in its relata or exists independently
from them, noting that either option is problematic. To which the
Vaisesika provides an ontological response, insisting that samavaya is
sui generis, a fundamental explanatory principle which cannot be
reduced to the rest of its categories, and is directly apprehended in
experience. For the apprehension of a blue cloth, we perceive the
inherence of the quality blue in cloth, not as a quality that is separate,
but rather as the respective manner in which the quality blue inheres
in its substrate. The Vaisesikaby postulating samavaya as a
fundamental element of ontological organization ensures the
metaphysical basis for complex unities within a pluralist vision,
providing both discreteness and inter-relatedness for all aspects of

reality.

Philosophical Implications of Integration

The six padarthas are therefore recognised as constitutive parts such
that they come together to form an integrated metaphysical system
with telos of an inclusive narrative of reality throughout its
dimensions. Now these four categories cover the whole of experience,
or at least | need to explain why they cover the whole of experience,
and individually they highlight different dimensions of experience, so
we understand diversity, and then collectively, we understand the
unicity of experience. The fabrics of reality weave themselves:

substances (dravya) are the basic building blocks of all phenomena,;
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qualities (guna) are the sorts of attributes that distinguish different
substances; actions (karma) point to the dynamic aspect essential for
conversion; universals (samanya) are at least as far as they go to cover
commonalities that allows classification and generalization;
particularities (viSesa) are what attach themselves to remain the same
for eternal substances, and inherence (samavaya) are the threads that
tie these various fabrics up into coherent wholes. This detailed
ontological scheme embodies the Vaisesika commitment to pluralistic
realism — the acknowledgement of diverse types of reality, coupled
with the conviction they exist apart from human cognizance. In this
way, the entire system of form leads between extreme monism (which
may dissolve all phenomena into a single governing principle) and
extreme pluralism (the failure to take into account the interrelated and
integrated nature of experience). Thepadartha framework is
impressively philosophically sophisticated in its handling of eternal
metaphysical woes. The substance-attribute distinction (dravya-guna)
is concerned with the relationship between objects that endure across
time and their transient properties, allowing a nuanced middle ground
between object substance monism and object bundle theories. The
analysis of action (karma) and causality are important insights that
highlight on the inherent nature of change, transformation, and
efficacy dividing different kinds of causes into inherent causes
(samavayi-karana), non-inherent causes (asamavayi-karana) and
instrumental causes (nimitta-karana). The way that universals
(samanya) and particulars (viSesa) are treated engages directly the
problem of universals, swinging between maximal nominalism and
Platonic realism in the middle of which lies a certain theory of
immanent universals inhering their particulars. Grasping the non-
contingent aspects of relations to complex beings in general gives rise
to the (sophisticated) notion of inherent connection (samavaya), as the
distinction between those entities that can be separated and those that
cannot underwrite the makeup of complex beings on the early Indian
ontology. These analyses show how scrupulously the system attends,
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on the metaphysical level, to considerations of logical consistency,
empirical adequacy, and philosophical depth.

Noteworthy is how the Vaisesikapadartha theory engages with other
Indian philosophical systems, defending its claims through elaborate
argumentation and addressing objections raised by rival views. In
contrast to Buddhist momentarism (ksanikavada), it insists on the
reality of enduring substances that undergo real change as opposed to
reducing being to momentary dharmas with no substantial continuity.
It preserves the irreducible plurality of the existents however, this is
done by providing principles of everything-ness in terms of samavaya
and samanya unlike advaitavedanta which exclusively emphasizes the
non dualist aspect of advaitavada. 8973 Responding to Mimamsa
challenges about the nature of universals, it develops a subtler theory
of immanent universals manifesting through individual instances,
indivisible and unmultiplied. Genus-Difference identifies definitional
extensionality and contrasts padartha with earlier classifications and
rival key categories such as dharma to show how such exchanges
strengthened and honed the distinctive philosophical arguments
around padartha, in large part by trouble-shooting and revitalizing its
apparent simplicity. The eventual fusion with Nyaya epistemology
resulted in the composite Nyaya-Vaisesika school that combined
ontological analysis of the nature of existence with advanced theories
of knowledge and logical inference.Outside of this context, the
padartha doctrine has implications not only for metaphysics but for
ethics, psychology, and soteriology throughout the Indian
philosophical spectrum. The Vaisesika account of atman as an eternal
substance with consciousness thus lays the metaphysical groundwork
for moral agency and spiritual progress. The dharma (meritorious
deeds) and adharma (demerit, unwholesome action) that come to
inhere in the self due to one’s actions provide the metaphysics for
ethical evaluation and karmic causality. The atomistic pluralism of
this system underwrites a realist epistemology that insists that
objective knowledge of the world is possible, and its acceptance of
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invisible forces (adrsta) and divine agency (I$vara) ties its
metaphysical analysis to both theological and cosmological principles.
The padartha framework in its final form is a complete world view
detailing not just the structure of physical reality, but also the nature
of consciousness, knowledge, ethics and liberation (moksa). The
Vaisesika scheme, through the definition of these six basic categories,
forms the groundwork for a systematic approach to metaphysics
offering analytical depth, logical rigor, and comprehensive reach that

has continued to engender philosophical thought.

SUMMARY: In Indian philosophy, particularly in Vaisesika
Darsana, the concept of Padartha refers to the categories of
existence or “things” that can be known and classified. The six
fundamental categories are Dravya (substance), Guna (quality),
Karma (action), Samanya (generality), Visesa (particularity), and
Samavaya (inherence). Dravya is the substratum that possesses
qualities and actions, like earth, water, fire, air, ether, time, space,
mind, and soul. Guna refers to the inherent qualities that define
substances, such as color, taste, or touch, while Karma is the activity
or motion that a substance performs. Samanya denotes the general
attributes shared by multiple substances, facilitating classification,
whereas Visesa points to unique characteristics that differentiate
individual entities. Samavaya is the inseparable relation that binds
qualities to substances or universals to particulars. Together, these
categories form a framework to understand reality, knowledge, and

the interactions of entities in the universe.

MULTIPLE CHOICE QUESTIONS

Which of the following is considered the substratum that
possesses qualities and actions?

a) Guna

b) Karma

c) Dravya

d) Samanya

Answer: ¢) Dravya
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Which Padartha refers to the inherent qualities of a substance?
a) Karma

b) Guna

c¢) Visesa

d) Samavaya

Answer: b) Guna

The term ‘Samanya’ in Vaisesika philosophy means:
a) Particularity

b) Universality or generality

c) Action

d) Inherence

Answer: b) Universality or generality

Which Padartha describes the unique attribute that distinguishes
one entity from another?

a) Dravya

b) Visesa

c¢) Karma

d) Samavaya

Answer: b) Visesa

What is the term for the inseparable relation that connects
qualities with substances?

a) Samanya

b) Visesa

¢) Samavaya

d) Guna

Answer: c¢) Samavaya
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UNIT 2.6 DOsA — SARIRIKA AND MANASIKA

Dosa: the building blocks of Ayurvedic physiology and pathology.
Ayurveda recognizes the inextricable relationship between body and
mind and therefore classifies dosas into two main categories, Saririka
(physical) and manasika (mental). An in-depth study covering the
characteristics, functions, imbalances and interrelations of the dosas in

a classical Ayurvedic context.
SaririkaDosa (Physical Dosa)

The three vital biological energies of the human body are known as
SarTrikadosas—vata, pitta, and kapha, each of which determines every
physiological activity. These three dosas emerge from the five great
elements (paficamahabhiitas) mentioned in the Ayurvedic texts, such
as akasa (ether), vayu (air), tejas (fire), jala (water), and prthvi (earth)
under Caraka Samhita and SusrutaSamhita. All the 11 Saririkadosa
have their own unique proportional composition of the elements and
perform different physiological functions that are fundamental in
functioning of body, health and homeostasis.Vatadosa is
predominantly composed of the akasa and vayu elements; it represents
the principle of movement and is responsible for all movements of
the body including respiration, circulation, transmission of nerve
impulses, and movement of muscles, speech, and elimination. In its
radient state, vata enables communication among all body systems,
sensory perception and alertness. Physiologically, vata operates
mental faculties, development of tissues, excretion of wastes, and
migration of various dosas. Its main areas in the body are the colon,
thighs, bones, ears and skin.An excess of vata leads to imbalance,
producing disorders marked by dryness, lightness, coldness, and
irregularity. Common vata disturbances are constipation, arthritic
conditions, neurological disorders, anxiety, insomnia, and emaciation.
This dosa was so wide-ranging in its impact on physical health, that
the Caraka Samhita identifies eighty vata-related disorders. Vata
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qualities are ruksa (dry), laghu (light), $tta (cold), khara (rough),
stuksma (subtle) and cala (moving), characteristics which are not only
present in its normal functions but also give it its pathological
manifestations.Pittadosa, based on dominant tejas with some jala
influence, represents the principle of transformation and metabolism.
It regulates all biochemical activities in the body, such as digestion,
metabolism, thermoregulation and hormone synthesis, as well as
sensory and higher cognitive functions like perception and
intelligence. Normally composed pitta facilitates absorption of
nutrients, pleasant skin color, regular body temperature, intelligent
mind and good eyesight. In the body, its main sites are the small

intestine, stomach, sweat glands, blood, eyes and skin.

Pitta imbalances usually present as hot, inflammatory, and acidic and
even gradually more hyperreactive conditions. There are forty
different pitta disorders identified in the AstangaHrdaya that include
acid reflux, peptic ulcers, hyperacidity, inflammatory skin conditions,
fevers, liver disorders and certain visual impairments. The properties
of pitta are described as usna (hot), tiksna (sharp or penetrating),
dravah (liquid), viéra (malodorous), sarah (mobile), katu (pungent)
which are true for its samana and vikruti corresponding
states.Kaphadosa, made up of when primarily dosa of jala and prthvi
elements, is principle of cohesion, structure and lubrication. It gives
the body structure, protects organs, preserves heat, and produces red
blood cells to deliver oxygen to the body. Balanced kapha leads to
strength and stamina, peaceful emotions, quality sleep, and a high
degree of immunity. Among the main areas of the body where it
lodges are the chest, lungs, throat, head, lymphatics, fatty tissues and
joints.When kapha is in excess or provoked, it presents as heaviness,
excess mucus secretions, congestion, and lethargy. There are twenty
kapha disorders labelled in classical texts, including respiratory
disorders such as asthma and bronchitis, obesity, diabetes mellitus,
specific tumours, and pathology of water retention and congestion.
Kapha qualities are guru (heavy), $§ita (cold), mrdu (soft), snigdha
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(unctuous), madhura (sweet), sthira (stable), and manda (slow),
which are characteristics of both its normal functions and pathological
expressions.Eachsaririkadosa functions in particular daily, seasonal
and life-cycle rhythms. Vata is dominant during dawn and dusk, the
late autumn to early winter season of the year, and the dosha's later
stage of life (after age 60). Pitta is predominant at noon and midnight,
in summer season and during the middle of life (ages 20-60). Early
morning and evening, spring season, and childhood are times of day,
year, and stage of life when Kapha predominates. Awareness of these
temporal rhythms guides decisions regarding suitable dietary,
lifestyle and therapeutic measures for the maintenance of dosic

balance.

The Ayurvedic tradition notes that though all three dosas exist in
everyone, the vast majority of people have a constitution (prakrti)
characterized by one or two prepotent dosas determined at conception
(Sharma et al., 2008). This disposition dictates your biological
predispositions, predispositions to specific pathologies, and the
optimal methods of maintaining health. For example, a vata (wind)
person would usually have light and thin body frames along with dry
skin and fluctuations in energy level. Pitta types are usually medium,
athletic builds, warm of skin, vigorous digestive capacity. People
dominated by Kapha have heavy, well-built bodies, cool, moist skin,
and a steady energy level. Six rasa;madhura (sweet), amla (sour),
lavana (salty), katu (pungent), tikta (bitter), and kasaya (astringent),
modulate Saririkadosas. Each sapor has particular effects on the three
dosas. Sweet, sour, and salty tastes increase kapha and decrease vata.
Taste of pungent, bitter, and astringent decrease kapha and increase
vata. Pitta is provoked by sour, salty, and pungent tastes and pacified
by sweet, bitter, and astringent tastes. These taste-dosa relationships
underpin Ayurvedic dietetics and pharmacology.Diagnosis of Saririka
dosa imbalance is made using a variety of diagnostic methods

(pariksa), including pulse examination (nadipariksa), tongue
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examination (jihvapariksa), facial diagnosis (mukhapariksa), and
urine examination (mitrapariksa). They provide insights on both the
type and extent of dosic imbalance and, thus, direct the choice of
therapeutic measures.According to the samana-visama siddhanta, the
treatment used for $aririkadosa imbalances depends on whether the
imbalance is opposite or the same. Therapies are directed so that each
mahabhauta can bring balance to its excessive qualities, which is in
accordance with the particular dosa that is aggravated, and can
comprise dietary changes (ahara), lifestyle changes (vihara), herbal
medicines (ausadha), as well as specific purification methods labelled
paficakarma (which are vamana - therapeutic emesis; virecana -
purgation; basti - medicated enema; nasya - nasal administration of

medicines; and raktamoksana - bloodletting).

ManasikaDosa (Mental Dosa)

Manasikadosa is the classification addressing energetic principles
governing mental and emotional health. The classical Ayurvedic
texts, the Caraka Samhita in particular, identify three primary mental
dosas or qualities which influence the mind (manas) sattva, rajas, and
tamas. These manasikadosas correlate with the three gunas (qualities
of nature) found in Samkhya philosophy, one of the six classical
darsanas (orthodox schools) of Hindu philosophy, which has deeply
shaped Ayurvedic philosophies.Because Sattva is the quality of
purity, clarity, harmony and balance. At its best expression, sattva
then brings wisdom, compassion, contentment, and inner peace. Such
a mind is clear, has fine memory and intelligence, balanced emotions
and is inclined towards spirituality. Sattvic people tend to be truthful,
self-controlled, clean, grateful and devoted. [They make sound
decisions, remain emotionally steady and adjust as circumstances
evolve.]The cultivation of sattva underlies Ayurvedic mental health
practices, which include dietary choices (sattvic foods such as fresh
fruits, vegetables, whole grains and dairy), lifestyle practices (regular

meditation, sufficient sleep and moderate exercise) and behavioral
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disciplines (truthfulness, non-violence and self-study). Ayurveda texts
such as Caraka Samhita mention sattvic qualities as fundamental to
mental health and spiritual growth.Rajas represents the quality of
action, movement and change. It takes form as dynamism, desire,
ambition and emotional intensity. In its balanced expression, rajas
bestow the drive and energy for achievement and creativity. Waste
rajas results in turbulence, anxiety, attachment, anger, jealousy, and
competitiveness. The rajasic mind is the busy mind, where attention
comes and goes, where we are easily distracted, where we are
attached to the pleasures found in our grasp on the world.Among the
rajasic states in the Caraka Samhita are kama (desire), krodha
(anger), lobha (greed), moha (attachment), mana (pride), harsa
(excitement), and Trsya (envy) and the sattvic state is said to be an
absence of them. Excessive or persistent states of these latter turn the
mental uet, causing the spectrum of psychological or psychosomatic
disorders. Stimulating foods (spicy, fried, or processed foods),
irregular  daily routines, excessive sensory stimulation, and
competitive environments increase rajasic tendencies.Tamas is the
quality of inertia, dullness, and obstruction. In proper measure, tamas
offers stability, repose, and withdrawal from activity as warranted.
Too much tamas, on the other hand, appears as ignorance, delusion,
laziness, too much sleep, depression, and lack of motivation. The
tamasika mind is confused, discriminates poorly, refuses change, and
holds on to harmful patterns.Some of the tamasic mentasvaray from
mada (intoxication), murcha (unconsciousness), bhrama (confusion),
tandra (drowsiness), glani (depression) as found in various Ayurvedic
texts. They are legacies of too-counterproductive tamas as well and
involve the need to balance them with increased sattva and moderate
rajas. Heavy foods, processed foods, too much sleep, inactivity,

seclusion and drug and alcohol use increase tamasic tendencies.
They are very important because the manasikadosas are connected to
the concept of mental constitution (manasa prakrti) innate
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psychological traits. According to the greater Caraka Samhita, there
are sixteen different forms of mental constitution arising from
different combinations of the three gunas. This categorization aids in
comprehending unique psychological traits and susceptibilities,
allowing for tailored mental health support.Manasikadosa imbalance,
on the other hand, is assessed through mental symptoms, emotional
symptoms, sleep analysis, dreams, speech, and behaviour. The
Ayurvedic practitioner assesses these factors and identifies the
prevailing or imbalanced mental dosa that will guide the selection of
the appropriate psychological interventions.Manasikadosa imbalances
are addressed through a combination of sadacara (ethical living),
sadvrtta (positive behavior), medhyarasayana (mind-rejuvenating
herbs) (RasendrasaraSangraha), and diverse types of meditation. For
rajasic disturbances, calming activities such as meditation, gentle
exercise, and cooling foods are appropriate. Stimulating herbs,
energizing practices, exposure to light, and intellectual engagement
are recommended for tamasic conditions. In this discussion, the
foundation of mental health management is different for different
people, yet for all, the creation of the attitude of sattva through
appropriate lifestyle, dietary habit and spiritual practices stands at the
forefront. Ayurvedic psychology acknowledges that mental health is
not simply the absence of disorder; it involves promoting positive
states of mind and virtues. To apply the meaning of sukha as in
Ayurveda, where sukha is a state of physical comfort, mental
contentment, and spiritual fulfillment. Likewise, prasanna-atma-
indriya-manah (satisfaction of self, senses, and mind) is the
benchmark of the best mental health.Recent work has been done
exploring the correlation of manasikadosas with modern concepts in
psychology. Some scholars have suggested links between sattva and
psychological constructs such as emotional intelligence and the
quality of mindfulness; between rajas and traits such as neuroticism
and extroversion; and between tamas and conditions such as

depression and cognitive impairment. Though not exact, these
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correlations point to potential bridges between Ayurvedic and modern

psychological frameworks.
Interplay of Saririka and ManasikaDosas

The most profound contribution of the Ayurvedic philosophy to
holistic medicine is its profound understanding of the bi-directional
links between physical and mental health factors. The relationship
between S$aririka and manasikadosas highlights an advanced
psychosomatic model that acknowledges the integral connection
between the physical and the psychological, yielding a holistic
approach to disease, healing, and spiritual practice.The link of the
saririka to the manasikadosas on a fundamental level is based on their
elemental compositions and qualities. [Ascii] According to Ayurveda,
especially the Caraka Samhita and AstangaHrdaya, every physical
dosa has psychological correlates and influences the mental functions
in distinctive ways. The mental dosas also impact physiological
processes through a wide variety of neuroendocrine pathways.With its
qualities of lightness, mobility, and subtlety, vatadosa is naturally
aligned with rajasic mental tendencies. When in balance, vata gives
rise to creativity, flexibility, excitement, and a fast mind. But too
much vata made by the body aggravates rajasic mind factors which
increase feeling of anxiety, fear, insomnia, indecisiveness, and
swinging mood. The Caraka Samhita mentions specifically that vata
when aggravated deranges memory, the sensory organs, and the
psychological self. On the other hand, states of mind that are riddled
with excess rajas, including worry, fear, and overthinking, can further
aggravate vatadosa, resulting in physical symptoms like digestive

issues, arrhythmia, tremors, and insomnia.

Pitta dosa, whose qualities are hot, sharp, and intense, influences
rajasic and sattvic mental tendencies accordingly, depending upon its
proportion,. “Balanced pitta is responsible for intelligence, courage,
determination, and leadership qualities. However, too much pitta can
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amplify rajasic qualities such as anger, criticism, jealousy, and
ambition. According to the Ayurvedic texts all this aggravated pitta
leads to irritability, impulsivity, excessive criticism, and highly
charged emotional responses on a psychological level. On the other
hand, feeling angry, frustrated or having too much competitive spirit
such feelings increases pitta dosa in the body which will lead to the
generation of excess heat and acidity, and hence inflammation, high
blood pressure, skin complaints and digestive issues.Kaphadosa, with
its attributes of heaviness, stability, and slowness, aligns with tamasic
qualities of the mind. Balanced kapha brings emotional stability,
compassion, the ability to retain memory, and loyalty. Yet too much
kapha can amplify tamasic qualities creating lethargy, attachment,
possessiveness, and resistance to change. Classical texts indicate that
aggravated kapha can be expressed mentally in the form of excessive
sleep, dullness, lack of motivation, emotional dependency, etc.
Conversely, tamasic mental states such as depression, excess
attachment, and emotional stagnation can increase kapha dosa, which
will manifest in physical disease such as weight gain, congestion,
fluid retention, and slow metabolism.The direct link between
manifested dosas physical/harmful elements and mental attributes is
the source of both diagnostic and therapeutic implications.
Manovahasrotas understand the mind-body connection at a
fundamental and physiological level. As defined in the
SusrutaSambhita, the heart (hrdaya) is the central seat of consciousness
(cetana), the principal junction for meeting mental (manovrtti) and

physical processes (karma).

Ayurvedic texts describe how emotional stress can disturb digestion
through the relationships of prajfiaparadha (intellectual error or
offense against wisdom). We disturb both physical and mental dosas
when we make choices against our inherent sense of timing, like
eating when we are not hungry, holding back natural urges, and doing
things at inappropriate timings. For example, eating while angry
disrupts the digestive fire (agni), resulting in inadequate

154
MATS Centre for Distance and Online Education, MATS University



transformation of food and formation of toxins
(ama).Ayurveda'sclassific system of diseases reflects the same
psychosomatic understanding. Predating the vibrant of the medicine
narratives, the foundational Caraka Samhita addresses 3 general
classes of disease, broadly identified based on cause: adhyatmika
(psychological/internal), adhibhautika (physical/external), and
adhidaivika (supernatural/incidental). Moon, clients were often seen
as having both physical and psychological components that require a
holistic treatment approach that balances both $aririka and
manasikadosa.There are some conditions that especially bring out the
physicality and mentality of dosas. As an example, unmada
(comparable to several psychological conditions) is said to arise due
to disharmony of physical dosas as well as mental states. Apasmara
(epilepsy) is similarly seen as having both neurological and
psychological components. These can be treated with measures that
treat physical and mental dosic imbalances simultaneously.Ayurveda
believes in the correlation between mind and body in the treatment of
any physical disorder and in accordance, physicians of Ayurveda refer
to the concept of satvavajaya, which emphasizes the requirement of
mental approaches to treat any disorder. Received methods of
assurance (asvasana), replacement of emotions
(pratidvandvabhavana), psycho-emotional cleansing (mano
visodhana) and spiritual counselling (jfiana yoga). Often the teachings
are used as medicine along with physical treatments such as herbs,
diet, and purification procedures, cementing the connection between
psychological and physical health.This understanding of dosic
interplay can be seen in recommendations of ayurvedic daily routine
(dinacarya). Meditation (dhyana), sensory management
(indriyanigraha) and aharavidhi (mindful eating) are suggested not
only for mental health but also for bodily dosa harmony. Likewise,
physical practices such as oil massage (abhyanga), specific exercises
(vyayama), yogic exercise (yoga), and breath work (pranayama) are
esteemed for affecting both physical and mental health.
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In recent decades, psychoneuroimmunology and mind-body medicine
have validated many of these ancient Ayurvedic principles
surrounding the interaction of somatic and psychic processes.
Research  established  bidirectional  relationships  between
psychological states and physiological functions such as immunity,
inflammation, hormonal regulation, and neurological activity. The
results serve as a scientific rationale behind the complex
psychosomatic system created in Ayurvedic medicine centuries ago.A
prime example of the conceptualistic-dosa synthesis translates to
clinical expressions within (Ayurvedic) therapeutics. For example, in
jvara (fever), not only physical measures such as cooling herbs and
fasting but mental measures such as environment (calm), emotion
(absence of such) are taken into account. Likewise, when treating
hrdroga (heart disease), in addition to other somatic treatments, the
psychosomatic component is impacted through management of
agonistic emotions that may lead to cardiac disturbance, including

anger, anxiety and grief.
SUMMARY

Even the seasonal regimens (rtucarya) as mentioned in Ayurveda are
manifestations of such an integrated approach. The seasons have
specific physical and mental dosas that they exacerbate. For instance,
summer heat may worsen both pitta dosa and rajasic mental traits and
would need interventions to cool down the body and calm the psyche.
Kapha dosa and tamasic tendencies can increase in the winter, which
makes it important to stay with warming, stimulating, and clarifying
practices for both physical and mental health.Irritable bowel
syndrome, chronic pain, autoimmune disorders, and mental health
conditions demonstrate strong mind-body connections and have areas
of sound, scientifically based integrative medicine approaches that
integrate Ayurvedic psychosomatic principles. The acknowledgement

of the mutual influence of emotions on the body and vice versa has
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contributed to the deeper awareness of Ayurveda’s nuanced view of

the interrelation of the Saririka-manasikadosa.

Multiple-Choice Questions (MCQs)

1.

Which of the following is NOT a jiianendriya?
a) Srotra (Ear)

b) Tvak (Skin)

c¢) Payu (Anus)

d) Ghrana (Nose)

What is the meaning of Sukhayu in Ayurveda?
a) A long life filled with happiness

b) A painful and unhealthy life

c) A life focused on physical strength

d) A life of detachment from the world

Which of the following is not considered one of the
paiicamahabhiita?

a) Akasa

b) Jala

¢) Vata

d) Agni

What are the three elements of Trisiitra Ayurveda?
a) Hetu, Linga, Ausadha

b) Prakrti, Dosa, Dhatu

c) Agni, Mala, Srotas

d) Karma, Guna, Dravya

Which of the following is not a type of dosa?
a) Vata

b) Pitta

c) Kapha

d) Citta
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6. What is samanya in Ayurvedic philosophy?

a) The principle of dissimilarity
AYURVEDIC b) The concept of digestion
BIOLOGY c) The principle of similarity

d) The doctrine of karma

7. The term dravya in Ayurveda refers to:
a) The action of a substance
b) The inherent qualities of a material
c) The physical substance itself

d) The imbalance of dosas

8. The three $aririkadosas are:
a) Rajas, Tamas, Sattva
b) Prakrti, Pitta, Kapha
C) Vata, Pitta, Kapha

d) Jianendriya, Karmendriya, Mana

9. What is the function of agni in Ayurveda?
a) To maintain mental balance
b) To regulate digestion and metabolism
c) To purify the blood

d) To balance the five elements

10. Srotas in Ayurveda refers to:
a) Channels or pathways in the body
b) The accumulation of toxins
c) The digestive system
d) The vital breath

Short Answer Questions
1. Define Sarira and its significance in Ayurveda.

2. What are jianendriyas and karmendriyas? Provide examples

of each.
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10.

Explain the four types of life defined in Ayurveda: Hitayu,
Ahitayu, Sukhayu, and Dukhayu.

What is Tristtra Ayurveda? Mention its three components.

Describe the importance of prakrti in determining an

individual’s health.

What is the significance of rtucarya and dinacarya in

maintaining health?

. Name the five elements of paficamahabhiita and their

properties.
Differentiate between samanya and visesa with examples.
Define dravya, guna, and karma in Ayurvedic philosophy.

What are the two types of dosas, and how do they affect
health?

Long Answer Questions

1.

Explain the concept of Sarira, Jhanendriya, Karmendriya,

Mana, Buddhi, Citta, Ahamkara, and Atma in Ayurveda.

Discuss the different dimensions of health and their
correspondence with prakrti, rtucarya, dinacarya, and

svasthavrtta.

Analyze the significance of paficamahabhiita and how these

elements influence the human body.

Compare and contrast samanya and visesa principles with their

applications in Ayurveda.

Elaborate on the six padarthas (dravya, guna, karma, samanya,
visesa, and samavaya) and their role in Ayurvedic

understanding.
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10.

Describe $aririkadosas (Vata, Pitta, Kapha) and manasikadosas

(Rajas, Tamas) with their functions and imbalances.

Explain the concept of dhatu, mala, agni, and srotas, and their

collective importance in Ayurvedic physiology.

How do prakrti and dosas contribute to an individual's health
and disease susceptibility?

Discuss the role of digestion and agni in maintaining physical

and mental well-being.

Describe the importance of srotas in Ayurveda and how their

obstruction leads to disease formation.
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MODULE 3
DISEASE BIOLOGY AND MICROBIOLOGY
3.0 Objectives

e To define disease and understand its biological basis.

e To study the etiology and pathology of various diseases.

e To differentiate between congenital and acquired diseases.

e To classify diseases into communicable and non-
communicable categories.

e To explore the role of autoimmune diseases and lifestyle

disorders in modern health issues.
UNIT 3.1

DISEASE BIOLOGY

Disease can be defined as a significant departure from the normal
state of function of the body, resulting in deranged homeostasis and
resulting pathophysiologic processes producing signs or symptoms.
This unusual state disrupts essential activities and frequently causes
physical and emotional suffering. The idea of disease has changed
over time, beginning with supernatural explanations, followed by the
biomedical model we use today which includes the understanding of
complex interactions between genetics, the environment, and lifestyle
factors. Diseases can be acute and self-limiting, or gradual and
lifelong. Some diseases have unmistakable pathological footprints,
while others are idiopathic, their mechanisms only partially
understood in the era of powerful diagnostic technologies. The World
Health Organization offers a more extended definition beyond the
absence of illness: health is complete physical, mental and social
well-being of individuals, taking in even further the fact that disease is
about more than illness, that it takes place within a broader framework
of human experience and quality of life. This well-rounded approach

is based on the evidence that disease impacts not just biological
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systems, but also psychological well-being and social functioning,
and therefore requires the collaboration of the mind and body to

prevent and treat.

Etiology and Pathology

Etiology is defined as the study of disease causation and pathology is
defined as the study of the structural and functional changes coming
from disease processes. Disease etiology is multifactorial, ranging
from genetic predispositions, environmental exposures, infectious
agents, nutritional deficiencies to behavioral influences. Genetic
causes can be either single-gene disorders following Mendelian
inheritance or complex polygenic diseases resulting from the
interaction of several genes. Enviromet (environmental factors)
include physical agents (radiation, extreme temperatures), chemical
properties (toxins, pollutants, etc.) and biological agents (viruses,
bacteria, parasites). The interaction of genetic susceptibility with
environmental triggers often drives disease predisposition such as in
asthma where genetic factors determine susceptibility to
environmental allergens. Pathology refers to the changes in cellular
and tissue architecture that occur during disease initiation,
progression, and resolution. Pathological processes include
inflammation, the five cardinal signs of which being redness,
swelling, heat, pain, and possible loss of function; mechanisms of cell
injury including, hypoxic, chemical, and physical injury; tissue repair
and regeneration; hemodynamic derangements affecting blood flow
and pressure; neoplastic change and immune-mediated damage,
wherein host defense mechanisms attack self-tissues. Throughout
continued progression, pathology has evolved from gross and
microscopic examination to the integration of molecular and genetic
analyses to better understand processes of disease at different
biological levels. Knowledge of etiology and pathology anchors
preventative interventions, accurate diagnosis and directed therapeutic

strategies.
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Congenital and Acquired diseases

Congenital diseases exist from birth and arise from a genetic defect,
an environmental exposure during gestation, or a physical
disturbance during embryologic development. These disorders may be
present from birth or remain latent until later in development. Genetic
congenital disorders are characterized by chromosomal abnormalities
(e.g., Down syndrome, or trisomy 21), single-gene disorders (e.g.,
cystic fibrosis, sickle cell anemia), and multifactorial disorders
characterized by complex interactions between genes and the
environment. Teratogenic exposure during sensitive periods of
development can lead to congenital malformations, as we see with
fetal alcohol spectrum disorders from maternal alcohol ingestion and
limb malformations from thalidomide exposure. Congenital infections
are caused by infectious agents that transgress the placental barrier,
specifically Toxoplasma gondii, rubella virus, cytomegalovirus,
herpes simplex virus, and several bacteria (collectively referred to as
the TORCH complex), and can have devastating effects on the
developing fetus. As opposed to congenital diseases which arise
during embryonic development, acquired diseases develop over our
lifetime due to a number of environmental insults, lifestyle, and
aging-related changes. These consist of infectious diseases due to
pathogenic  microorganisms,  degenerative disorders featuring
progressive loss of tissue functionality, traumatic injuries, malignant
transformations, and disorders stemming from cumulative exposures
to environmental stressors. Congenital diseases differ in their
management throughout life, starting early in infancy, whereas
acquired conditions are often a result of identifiable exposure events
or gradual pathophysiologic processes across the life course. [On this
day, serological analysis of household staff was consistent with
congenital infection, as no antibodies were found in the infant, but
they were present in the mother.] The difference between congenital

versus acquired diseases further determines the nature of preventative
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strategies: congenital disease prevention focuses on preconception and
prenatal interventions, whereas acquired disease prevention strives to
address environmental changes and lifestyle behaviors throughout
life.

3.1.1 Communicable and Non-communicable Diseases

Infectious or transmissible diseases, also called communicable
diseases, are those that can be passed from host to host, whether
person to person or from animal reservoirs to people, by physical
contact, body fluids, airborne bacteria, fecal-oral pathways, vector-
borne pathways or by kissing, needles or via contaminated objects
(fomites). These diseases are caused by infectious pathogens in the
form of viruses (influenza, HIV, SARS-CoV-2), bacteria (tuberculosis,
cholera), fungi (candidiasis, aspergillosis), parasites (malaria,
schistosomiasis), or prions (Creutzfeldt-Jakob disease)19. Contagious
diseases have distinctive epidemiological patterns, such as incubation
periods, contagious periods and transmissibility (often expressed in
terms of the basic reproduction rate, or RO). Pathogen virulence, host
susceptibility, environmental conditions, and population behaviors all
play a role in how these diseases spread. These measures include
public health surveillance systems, vaccination programs,
antimicrobial treatments, isolation and quarantine measures, vector
control strategies, and health education campaigns. Non-
communicable diseases (NCDs) differ as they stem from non-
infectious sources and are not transmissible. These include
cardiovascular diseases (heart disease, stroke), cancers, chronic
respiratory conditions (COPD, asthma), diabetes, neurodegenerative
disorders, and mental health conditions. Non-communicable diseases
often arise over a lifetime through dynamic interactions among
genetics, environment exposure and lifestyle factors such as tobacco
use, alcohol use, and poor physical activity and diet. Globally,
communicable diseases previously primarily drove mortality, but

epidemiologic transitions in numerous locales have moved disease
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burden to NCDs, which the World Health Organization now reports
results in =71% of global deaths. Each of these disease categories also
demands unique prevention and control strategies, as communicable
diseases  require interruption of transmission while  non-
communicable diseases require modification of risk factors and
strengthening of health systems required for the management of

chronic diseases.

3.1.2 Lifestyle Disorders and Auto Immune Diseases

Autoimmune disorders arise when the immune system no longer
differentiates self from non-self, leading to destructive attacks on the
body’s own tissues. The loss of immunological tolerance during
Inflammatory Bowel Disease pathogenesis is the result of complex
interactions between genetic susceptibility and environmental triggers,
along with dysregulated immune mechanisms. Autoimmune
conditions can be organ-specific (eg, type 1 diabetes [pancreatic beta
cells], multiple sclerosis [central nervous system myelin],
Hashimoto’s thyroiditis [thyroid tissue]), and/or system-wide
affecting more than 1 body system (eg, systemic lupus erythematosus,
rheumatoid arthritis). These diseases generally are relapsing-remitting
with periods of exacerbations and remission. The relationship
between immune response and sex: females are much more likely to
develop autoimmune disease, evidence of sex hormones modulating
both arms of immune regulation. Diagnosis typically involves the
identification of certain autoantibodies and pro-inflammatory markers,
and treatment approaches frequently constitute immunosuppressive
agents, biologics that target defined immunological pathways, and
supportive therapies to mitigate end-organ injury. Lifestyle disorders
or non-communicable lifestyle diseases are caused due to the long
term influence of preventable risk behaviour viz tobacco use, heavy
drinking, insufficient physical activity and unhealthy diets (processed
foods, refined carbs and saturated fats). These behaviors fuel

pathophysiological processes; e.g., chronic inflammation, oxidative
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stress, insulin resistance, and atherogenesis lead to obesity, type 2
diabetes, hypertension, coronary artery disease, stroke, and specific
cancers. Chronic lifestyle disorders show global prevalence that
parallels urbanization, economic growth, transformations in food
systems, and increasingly sedentary jobs. Prevention and management
focus on changing behavior through promotion of physical activity,
dietary counseling, stress management, sleep hygiene, and tobacco
cessation programs. The effectiveness of individual interventions and
supportive environmental and policy change approaches used within
the same time period is best when integrated Methodsintegrated
approaches targeting multiple risk factors are the most effective for

the chronic diseases mentioned.

3.1.3 Deficiencies and Metabolic Disorders

These are all due to to insufficient intake, malabsorption or increased
need for vitamins, minerals, proteins and energy. These include
vitamin A (night blindness and infection susceptibility), thiamine (B1)
(beriberi and Wernicke-Korsakoff syndrome), niacin (B3) (pellagra
with dermatitis, diarrhea, and dementia), vitamin C (scurvy with poor
tissue healing and connective tissue abnormalities), vitamin D (rickets
in children and osteomalacia in adults), and iron deficiency (anemia
with fatigue and a reduced capacity to carry oxygen). Virginia:
Mineral deficiencies, such as iodine deficiency disorders related to
thyroid function and neurodevelopment; zinc deficiency related to
impaired growth and immune function; calcium deficiency related to
osteoporosis and tetany. Protein-energy malnutrition occurs in the
form of kwashiorkor (protein deficiency with adequate caloric intake)
and marasmus (concurrent protein and caloric deficiency), and is most
commonly seen in undernourished children in developing countries.
Metabolic diseases arise from altered biochemical pathways that
control nutrient metabolism, energy generation, and cellular
homeostasis. Inborn errors of metabolism are genetic disease caused

by deficits in individual enzymatic reactions (eg, phenylketonuria
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[phenylalanine hydroxylase deficiency], galactosemia [defects in
galactose metabolism], glycogen storage disease [abnormalities in
glycogen metabolism], lysosomal storage disease [lysosomal enzyme
deficiencies], and mitochondrial disease [defects in cellular energy
production]). The metabolic disorders that are acquired are any type
of diabetes mellitus that leads to poor regulation of glucose due to
insufficient insulin (most often referred to as diabetes type 1 or type 2)
or insulin resistance, gout, accumulation of purine metabolism and
deposition of uric acid crystals, hemochromatosis mostly pathological
accumulation of iron in iron metabolism, Wilson's disease the
disorder of copper metabolism, lipid metabolism disoders, disorder of
cholesterol and triglyceride metabolism. Nutritional deficiency and
metabolic diseases have diverse geographic, socioeconomic, and
demographic variations in prevalence, which require appropriate
prevention and management strategies targeting the appropriate
nutritional needs, genetic constituents, and factors influencing

healthcare access.

3.1.4 Psychological Disorders

Psychological disorders (also known as mental health disorders) are
syndromes characterized by clinically significant disturbances in
cognition, emotion regulation, or behavior that are associated with
distress or impairment in important areas of functioning. These axiom
bring complex interactions between biological hurdles, psychological
factors and social determinants in the lingual of epidemiology,
transition from single-cause theories towards biopsychosocial model.
Mood disorders include major depressive disorder, with prominent
and persistent features of sadness, loss of interest (anhedonia), and
neurovegetative symptoms affecting an estimated 280 million
individuals worldwide; and bipolar disorders, consisting in recurrent
episodes of depression and mania or hypomania with an enhanced
mood, increased energy, and disinhibition. Anxiety disorders include

generalized anxiety disorder characterized by excessive worry that
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persists over time; panic disorder, involving periodic pseudo attacks
of intense fear; phobic disorders that involve exaggerated fear
responses to particular stimuli; obsessive-compulsive disorder that can
be characterized by intrusive and repetitive thoughts and behaviors; as
well as post-traumatic stress disorder that manifests following the
exposure to trauma. Psychotic disorders, including schizophrenia, are
characterized by basic disturbances in perception, thought content,
and reality testing, which are reflected as positive symptoms (e.g.,
hallucinations, delusions) and negative symptoms (e.g., flattening of
affect, avolition). Examples of neurodevelopmental disorders include
autism spectrum disorder, which is characterized by deficits in social
communication, and restricted interests; attention-deficit/hyperactivity
disorder, which involves persistent inattention and/or hyperactivity—
impulsivity; and intellectual developmental disorders (IDD) or
intellectual disability, which is defined by significant limitations in
both cognitive and adaptive functioning. Eating disorders,
characterized by disordered eating and body image, include anorexia
nervosa with extreme food restriction, bulimia nervosa with binge-
purge cycles, and binge eating disorder (BED). Substance use
disorders include the criterion of continued substance use despite
significant consequences, as well as underlying neurobiological
changes in reward circuitry. Neurocognitive disorders such as
Alzheimer disease and other dementias are progressive cognitive
decline disease characterized by the cognitive decline of memory,
executive and daily function. Clinical diagnosis is guided by
standardized classification systems such as the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) and the International
Classification of Diseases (ICD-11), while treatment approaches may
encompass  psychotherapy, pharmacotherapy, neuromodulation
techniques, lifestyle amelioration, and community support services.
Global norway, psychological disorders rank among the leading
contributors to disability, according to the most recent Global Burden

of Disease study; however, they remain one of the most stigmatized
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conditions, often facing a continued lack of evidence-based treatment

opportunities, as well as insufficient integration into health systems.

3.1.5 Benign Tumors and Different Kinds of Cancers

However, Benign tumors are non-invasive neoplastic growths that
grow locally and do not spread to effect distant sites. These lesions
preserve cell structure somewhat similar to the type of affected tissue,
are slowly growing and not invasive, have well-defined borders often
surrounded by fibrous tissue, rarely undergo necrosis, and most of the
time damage surrounding structure by compression rather than
destroying the tissue. Some common benign tumors include lipomas
(adipose tissue); fibromas (fibrous tissue); leiomyomas (smooth
muscle) which includes uterine fibroids; adenomas (glandular
epithelium); hemangiomas (blood vessels); meningiomas (meningeal
tissue); osteomas (bone tissue). Although most benign tumors are
asymptomatic and do not need to be treated, there are times when they
need to be removed because of complications related to their position,
rapid growth, cosmetic considerations, or uncertainty in diagnosis.
Unlike benign growths, malignant neoplasms or cancers exhibit the
defining traits of invasion (inpassing of neighboring tissues) and the
potential to metastasize to distant sites. Through multistep
carcinogenesis — initiated by mutations, followed by promotion and
progression due to both genetic changes and epigenetic changes to
proto-oncogenes, tumor suppressor genes and DNA repair pathways,
these malignancies arise. The most common type of cancer is
epithelial tissue the type that coats organs and forms glands and the
most common subtypes are called adenocarcinomas (glandular
epithelium, for instance colorectal, breast, prostate, and pancreatic
cancers); squamous cell carcinomas (stratified squamous epithelium,
skin, lung, cervix, and head /neck); basal cell carcinomas (basal
epithelium, mainly in sun-exposed skin); and transitional cell
carcinomas (urothelium, urinary tract). Sarcomas originate from

mesenchymal tissues such as connective tissue, muscle, and bone,
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including osteosarcomas, chondrosarcomas, liposarcomas,
rhabdomyosarcomas, leiomyosarcomas, and fibrosarcomas.
Hematologic malignancies are leukemias (bone marrow and blood),
lymphomas (lymphatic tissue), and multiple myeloma (plasma cells).
Also, neuroectodermal tumors arise from neural tissue like gliomas,
meningiomas, and neuroblastomas. Cancer staging assesses tumor
size, involvement of lymph nodes, and presence of distant metastasis,
determining treatment modalities which may include surgery,
radiation therapy, chemotherapy, immunotherapy, targeted molecular
therapies and hormone manipulation personalized based on cancer
type, stage, molecular profile, and patent factors. To prevent cancer,
the World Health Organization calls for tobacco avoidance, adherence
to healthy dietary patterns, physical activity, limited alcohol
consumption, appropriate vaccination against oncogenic Vviruses,
reduction of exposure to environmental carcinogens, and participation

in evidence-based screening for early disease detection.

3.1.6 Understanding that Disease Processes Are Systemic

Diseases often illustrate the complex interdependence of body
systems, wherein pathological mechanisms seldom remain localized
to independent organs or tissues. The neuroendocrine system is a
central translator of psychological stress into physiological sequelae
which may drive the pathophysiology of diseases including
cardiovascular disease and immune dysfunction. Inflammatory
pathways provide a common mechanism that is operative in a wide
variety of apparently unrelated disorders, as chronic inflammation
drives atherosclerosis, neurodegenerative processes, metabolic
dysregulation, and malignant change. This systemic pathway is
exemplified by the microbiome-gut-brain axis, whereby populations
of intestinal microbes shape neural function, immune regulation, and
metabolic homeostasis via complex biochemical signaling networks.
Vascular endothelial dysfunction offers a substrate that is common to

diverse pathologies involving a variety of organs that require
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sufficient microcirculation. In fact, disease comorbidities tend to co-
occur more than could be expected by chance, that is, they share
similar pathophysiological pathways such as those of the components
of metabolic syndrome (hypertension, dyslipidemia, insulin
resistance) or the link between chronic obstructive pulmonary disease
and cardiovascular events. An important aspect of these systems
biology view is the implication that reductionist approaches to
disease classification and treatment should be viewed skeptically,
particularly interventions that focus on correcting the left tail of
pathological components in a system without consideration of
systemic  disharmonies that may be persistently lurking.
Understanding the interconnections of gene expression and the
resulting phenotypes is a key step in many emerging precision
medicine initiatives, where disease heterogeneity is not simply an
afterthought, but is instead reflected in the holistic genetic, molecular,
environmental, and lifestyle profiling that informs personalized
treatment strategies aimed at treating specific disease manifestations
in the context of the entire organ system or organism. Likewise,
integrative medicine practices increasingly combine conventional
approaches with evidence-based complementary interventions that
consider the psychological, nutritional, and lifestyle aspects of
disease expression. This broader understanding of disease as systemic
dysfunction, rather than isolated pathology continues to transform
medical practice, pushing it toward more holistic approaches to

diagnostic assessment and intervention strategies.

3.1.7 Both genetics and epigenetics affect disease progress.

Genetic factors play a role in disease susceptibility and can inhabit
different inheritance patterns and molecular mechanisms. Monogenic
or Mendelian disorders are caused by mutations from a single gene
that follows any of several dominant inheritance patterns, in that one
mutated allele is enough to cause disease (Huntington's disease,

neurofidromatosis); recessive inheritance where two mutated alleles
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are required (cystic fibrosis, phenylketonuria); X-linked inheritance,
primarily affecting males because of their single X chromosome
(hemophilia, Duchenne muscular dystrophy); or mitochondrial
inheritance from the maternal lineage (MELAS syndrome, Leber
hereditary optic neuropathy). Complex, polygenic disorders are
modulated by dozens of genetic variants whose effects are small but
additive, and as a result, these disorders are also sensitive to the
influence of the environment, as demonstrated in disorders such as
coronary artery disease, type 2 diabetes, and most psychiatric
disorders. Genome-wide association studies identify numerous
polymorphisms associated with disease and polygenic risk scores
quantify the cumulative genetic burden for multiple loci, which is
increasingly used in genetic risk assessments. While more common
point mutations and small alterations operate at the level of the gene,
chromosomal abnormalities can also be structural or numerical and
act on larger portions of the genome with alterations such as
aneuploidies (Down syndrome), deletions (eg, Williams syndrome),
duplications (eg, Charcot-Marie-Tooth type 1A), inversions, and
translocations. These epigenetic changes can be heritable and include
modifications in DNA methylation that may alter gene expression
promoter region; histone modifications/alterations of chromatin
accessibility; the activity of non-coding RNAs regulating post-
transcriptionally gene expression; and chromatin remodeling that will
affect transcriptional machinery to access chromosomes. Epigenetic
modifications display plasticity to certain environmental exposures
such as nutritional factors, chemical exposures, psychosocial
stressors, and behavioral patterns, which can provide molecular
mechanisms of environment-gene interactions. Transgenerational
epigenetic inheritance: This mechanism enables the inheritance of
epigenetic changes inherited from parents through environment,
thereby expanding the direct exposure effects on multi-generational
species. Pharmacogenomics, a relatively nascent field that investigates
genetic contributions to interindividual differences in drug response,

was used to characterize variants that affect drug metabolism,
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transport or target interactions as a guide to personalized drug
selection and dosing. Direct genetic modification is possible via gene
therapy approaches with various delivery systems, such as viral
vectors, providing new paths towards treatment for previously
intractable genetic disorders. This emerging recognition of the
contribution of genetic and epigenetic factors to disease is enabling
an ongoing revolution in clinical practice in the form of improved risk
assessment, enhanced diagnostic  categorisation and  the
implementation of targeted therapeutic approaches directed against
specific molecular pathways.

3.1.8 Emerging Pathogens and Infectious Disease Dynamics

Dynamics of infectious diseased transmission exhibit complexities
that are markedly affected by the properties of pathogens as well as
the hosts and environmental factors. Evolution of pathogens by means
of mutation, recombination and reassortment drives shifts in antigens
that allow immune evasion to occur, such as changes in the
neuraminidase and hemagglutinin of the influenza virus, which cause
seasonal epidemics and sporadic pandemics t. The development of
antimicrobial resistance is another important evolutionary process
occurring via selection pressure introduced by the use of
antimicrobials, horizontal gene transfer enabling the transmission of
resistance between species of bacteria, and the development of
biofilms which create microenvironments that provide protection and
promote the growth of resistant sub-populations. Host susceptibility
depends on immune status which is determined by age,
comorbidities, nutritional status, and prior exposure history, resulting
in population heterogeneity in infection resulting in a spectrum of
outcomes from asymptomatic carriage to severe disease. Herd
immunity threshold indicates the fraction of a population that must be
immune to halt sustained transmission and varies with pathogen
transmissibility as estimated by metrics like the basic reproduction

number (R0). The climatic factors impacting vector population; water
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and sanitation infrastructure; food production and handling practices;
population density and mobility patterns; and healthcare infrastructure
quality have a major impact on the transmission of infectious
diseases. Novel infectious diseases emerge through many different
mechanisms, including zoonotic spillover from animal reservoirs
(SARS-CoV-2, Ebola virus); environmental alterations changing
pathogen-host dynamics (e.g. an expansion of Lyme disease linked to
changing forest habitats); development of antimicrobial resistance
resulting in treatment-resistant infections; and adaptation of
established pathogens to novel transmission routes or enhanced
virulence. Recent zoonotic emerging infectious disease events show
increasing frequencies associated with environmental disruption,
climate change, and globalization, and intensified human-animal
interfaces from urbanization, agricultural intensification, and
encroachment of wildlife habitats. Integrated approaches are needed
to address pandemic preparedness, including surveillance systems for
early detection of biological threats; expansion of diagnostic capacity;
platforms for the development of vaccines and therapeutics that allow
a rapid response; strengthened healthcare systems that are resilient to
surge demands; and multi-sector coordination mechanisms across
public health, healthcare, veterinary services, agriculture, and
environmental management. The One Health approach recognizes
interdependence among human, animal and environmental health, and
promotes integrated surveillance and interventions that address
infectious disease emergence at its ecological and behavioral sources

instead of simply responding to established outbreaks.

3.1.9 The impact of social determinants on the distribution of

disease

Social Factors Disease patterns show persistent gradients associated
with social, economic and environmental conditions, with
disadvantaged populations bearing a disproportionate burden of

multiple disease conditions. Social determinants of health include the
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conditions of the environments that affect a range of health such as
economic stability (access to resources needed for health), education
(health literacy and employment opportunities), social and
community context (social support and social stress), health and
health care (access to health care) and neighborhood where one lives
(environmental exposure, violence, and recreation facilities) . These
drivers result in pathways to disease via material deprivation
restricting access to health-promoting goods/conditions; psychosocial
stress activating neuroendocrine pathways with immune and
metabolic down-stream consequences; environmental exposures
disproportionately affecting already disadvantaged communities
based on social/physical proximity to sources of pollution and
inadequate infrastructure; health behavior patterns that are more
constrained by structural limitations than they are simple reflections
of individual choice; barriers to access of healthcare based on
financial restrictions, transportation limitations, cultural dissonance
and outright discrimination. Disparities in health appear as differences
in life expectancy between socioeconomic groups; differences in the
rate of infant deaths between regions and demographics; gradients in
the rate of chronic disease by education level; differences in the rate
of survival in cancer by ethnic group; and differences in the rate of
susceptibility to infection during outbreaks such as COVID-19. These
health inequities are rooted in structural determinants, including
historical and ongoing patterns of discrimination resulting in
accumulative disadvantages across generations, economic policies
that shape income distribution, the social safety net, housing policies
that dictate residential segregation and housing quality, the allocation
of educational resources, transportation systems that define people's
mobility options, and mechanisms of healthcare financing. As such,
tackling health inequities requires an array of multi-level approaches
that go beyond individual-level interventions; such approaches
include policies that dismantle structural barriers; community-based
interventions that bolster collective resources; health-care institutional
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transformations that expand access in addition to cultural competence;
and clinical approaches that consider how social factors affect the
experiences of illness, including diseases' presentation, progression,
and management (figure 1). More often, social determinant data
collection and analysis is integrated into public health surveillance to
discover populations whose health and well-being can benefit from
targeted interventions, and health impact assessments evaluate the
potential equity impacts of proposed policies across multiple sectors

impacting population health.

3.1.10 Prevention Strategies Across Disease Groups

Public health approaches to disease prevention operate on three
levels: primary prevention preventing the development of disease in
the first place, secondary prevention detecting disease in early,
asymptomatic phases, and tertiary prevention reducing complications
in those with established conditions. Vaccination is a pillar of primary
prevention of infectious diseases, developing individual immunity
and allowing for the development of population protection through
herd immunity if enough people are covered. Chemoprophylaxis
offers an alternative pathway for a limited number of infectious
threats for example, antimalarial medications for travelers to endemic
areas12; post-exposure prophylaxis after potential exposure to HIV;
and antiviral prophylaxis during influenza outbreaks in high-risk
groups13. As such, lifestyle changes are a form of primary prevention
for many non-communicable diseases, and physical activity lowers
the risk of cardiovascular illness, diabetes and particular sorts of
cancer; dietary habits that promote fruits and vegetables, whole
grains, and plant proteins have been linked to a lower burden of
chronic disease; the avoidance of tobacco reduces the risk of many
cancers, lung disease and cardiovascular disease pathology; moderate
or nil alcohol use prevents liver disease and decreases the risk of
cancer; and stress regulating skills may possibly moderate the

immunologic and cardiovascular consequences of chronic stress.
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Interventions at the population level, including modifying
environmental variables such as air quality, water safety, occupational
exposures, and built environment characteristics provide primary
prevention that does not require individual behavior change.
Screening can improve secondary prevention by detecting cancers
early, including mammography for breast cancer as well as
colonoscopy for colorectal neoplasms and cervical cytology for
premature cervical lesions, low-dose computed tomography for lung
cancer among high-risk populations, and a variety of metabolic
screening tests for diabetes, hypercholesterolemia, and hypertension.
Tertiary prevention highlights complication reduction through
evidence-based chronic disease management, rehabilitation services
restoring function, and supportive interventions tailored to address
psychological and social consequences of disease. Genetic counseling
assesses risks and offers reproductive options when hereditary
conditions are suspected, whereas pharmacogenomic testing reveals
predictors of adverse drug reactions based on metabolic pathways.
Integrated prevention strategies are most effective if both individual
and enabling approaches are extended to environmental and policy
frameworks targeting social and structural determinants of disease risk
(24) because behavior change is realized more easily within
facilitating contexts than through purely educational interventions
(25). Precision prevention increasingly customizes preventive
recommendations and is directed by individual risk profiles
determined by genetic, environmental, behavioral, and social factors,
evolving from one-size-fits-all recommendations into personalized
prevention pathways, optimizing resource allocation and potential

gain.

3.1.11 How Technology Changed the Meaning of Disease

Technologies are still revolutionizing the conceptualization,
classification, diagnosis, and management of diseases. Genomic

sequencing technologies have advanced from early Human Genome
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Project approaches through next generation and now third generation
sequencing platforms that have facilitated massive reductions in cost
and increases in throughput, such that genetic assessments are now
applied to clinical situations as diverse as whole genome sequencing
for undiagnosed diseases, tumor profiling to direct targeted therapies,
pharmacogenomic informs prediction of responses to medications,
and characterization of pathogens in the face of outbreaks. Genomic
data alone does not provide a complete picture of biological states,
and multi-omics approaches that combine both static (genomic)
analysis with dynamic (transcriptomic, proteomic, metabolomic, and
microbiomic) analysis25 can yield richer molecular profiles.
Innovative imaging methods such as functional magnetic resonance
imaging that reveal neural activity, positron emission tomography that
identify metabolic activity and molecular targets, optical coherence
tomography that enable visualization of microstructure and molecular
imaging tracking specific biological processes, provide unparalleled
structural and functional data while preserving invasiveness. Digital
biomarkers, as derived from wearable devices, smartphone
applications, and ambient sensors, provide continuous physiological
and behavioral monitoring outside the clinic, which enable early
identification of subtle deviations from individual baselines and real-
time longitudinal assessment of disease trajectory and treatment
response 21,22. For instance, many applications of artificial
intelligence and machine learning algorithms systematically explore
complex multimodal datasets and predict human imperceptible
patterns, including medical imaging interpretation, electrocardiogram
analysis, pathology slides evaluation, clinical decision support,
predictive modeling of the risk of disease and disease progression, and
acceleration of drug discovery. Digital therapeutics are software-based
applications that deliver evidence-based therapeutics for behavioral
health conditions, chronic disease self-management, and rehabilitation
support, facilitating secure access to evidence-based treatment outside
the constraints of conventional face-to-face healthcare delivery

systems. Interventional techniques such as image-guided procedures,
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endoscopic interventions, and catheter-based therapies are minimally
invasive and are associated with less procedural morbidity in
conjunction with similar therapeutic effectiveness. It is through the
integration of these technological advances that precision medicine is
translating scientific evidence into more and more personalized
approaches to disease prevention, diagnosis, and management, by
providing such characterization of individual patients along
biological, behavioural, environmental, and social domains.
Implementation science seeks to close this persistent gap between
what technology can do, and how its responsible use can narrow the
gaps between local populations and global communities through
equitable and just clinical application, addressing ethical
considerations including privacy protection, algorithmic bias
mitigation, access disparities, cost-effectiveness evaluation, and
ensuring an appropriate balance between technological and human

components of healthcare delivery.

SUMMARY: Disease is defined as any abnormal condition that
impairs the normal functioning of the body and negatively affects
health. Understanding the biological basis of disease involves
studying how cells, tissues, and organs respond to harmful stimuli,
infections, or genetic abnormalities. The etiology of a disease refers to
its cause, which may include pathogens, genetic mutations,
environmental factors, or lifestyle influences. Pathology focuses on
the structural and functional changes in cells and tissues caused by
these diseases. Studying etiology and pathology helps in diagnosing,
treating, and preventing various diseases, ultimately contributing to

improved healthcare outcomes.

MULTIPLE CHOICE QUESTIONS

What is the definition of disease?

a) Any condition that improves health

b) Any abnormal condition impairing normal body functions
¢) A normal response to environmental changes
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d) Only infections caused by pathogens
Answer: b) Any abnormal condition impairing normal body functions

What does the etiology of a disease refer to?
a) Its symptoms

b) Its treatment methods

c) Its cause

d) Its prevalence in society

Answer: c) Its cause

Which branch of science studies structural and functional
changes in tissues caused by diseases?

a) Microbiology

b) Pathology

c) Physiology

d) Pharmacology

Answer: b) Pathology

Which of the following is NOT typically a cause of disease?
a) Genetic mutations

b) Environmental factors

c) Healthy lifestyle

d) Pathogens

Answer: c¢) Healthy lifestyle

Studying the biological basis of disease helps primarily in:
a) Cooking nutritious food

b) Diagnosing, treating, and preventing diseases

c) Increasing life expectancy only through exercise

d) Learning unrelated scientific facts

Answer: b) Diagnosing, treating, and preventing diseases
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UNIT 3.2

MICROBIOLOGY
Historical Perspectives of Microbiology

The journey of microbiology as a science includes centuries of
exploration, innovation, and technological transformation. What
started out as speculation that invisible forces could contribute to
iliness has evolved into an entire discipline that provides a

foundational understanding of life, health, and environment.
3.2.1 Ancient Beginnings

Long before there was a microscope to look through to sample the air
for microbes, civilizations became adept at noticing patterns of
disease transmission and creating practices that, to them, empirically,
prevented illness. Even the earliest available written records in human
history, from Asia (China), North Africa (Egypt), and West Asia
(Mesopotamia), between 3000 and 1000 BCE, described methods of
food preservation and disease prevention that we now know were
effective against microbial contamination. Ancient Egyptians used
wine to treat intestinal ailments, albeit unwittingly taking advantage
of its antimicrobial properties. Likewise, the ancient practice of
applying moldy bread to wounds harnessed the same antibacterial
compounds made by fungi, albeit unknowingly.Hippocrates (460-370
BCE), who is considered the “Father of Medicine,” was the first
physician to practice a system of medicine separate from the
supernatural and suggested that disease was caused by environmental
factors. Ok, his “humoral theory” was wrong about
microorganisms—but his emphasis on systematic observation and
natural causation set down key principles of scientific inquiry as they
would eventually apply to medicine. The Roman scholar Marcus
Terentius Varro (116-27 B.C.E.) came impressively close to the germ
theory when he warned of tiny, invisible beings in the marshes that
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entered through the mouth and nose to createsickness a prescient
speculation made without the benefit of seeing them.During the
Islamic Golden Age (8th-14th centuries), scholars such as Ibn Sina
(Avicenna) expanded on ideas of contagion. In his influential treatise
“The Canon of Medicine,” the Persian doctor Avicenna proposed that
tuberculosis might be spread through air and water, adopting some of

the earliest quarantine measures to contain the spread of disease.

3.2.2 The Microscopic Revolution

Microbiology, as a science was born with the invention of the
microscope which made the invisible microbial world visible to
humanity for the first time. Antonie van Leeuwenhoek (1632-1723), a
draper in the Netherlands, built simple microscopes that could
magnify with astonishing power for the time. In 1676, using
handcrafted lenses that could achieve magnifications of around 300x,
Leeuwenhoek examined what he called “animalcules” in rainwater,
pond water, and his own spittle. His painstaking descriptions,
accompanied by detailed drawings, were transmitted in letters to the
Royal Society of London, opening the eyes of the scientific world to
bacteria, protozoa and other microbes.When Robert Hooke published
"Micrographia™ in 1665, he further popularised microscopy, showing
illustrations of microfungi and extending awareness to these life-
forms. These early observations fundamentally challenged
conventional wisdom about life and disease, though it would take

almost two centuries for their importance to be recognized.

3.2.3 The Great Debates: Life Arises Spontaneously or Biogenesis

Among the earliest and to my mind arguably the most foundational
controversy of microbiology was the question of where to
microorganisms come from? The belief in spontaneous generation
(abiogenesis), the idea that living organisms could arise spontaneously
from inanimate material, was well established from antiquity. The
seemingly rapid colonization of bacteria in previously aseptic
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environments also seemed to support this idea.The Italian doctor
Francesco Redi dealt an early blow to spontaneous generation in
1668 with experiments that showed that maggots appeared on meat
only when flies could access it. But the finding of microorganisms
reinvigorated the debate, because their origins were unknown.In the
1760s, Lazzaro Spallanzani performed experiments that demonstrated
that boiled broths that were sealed to be air-free remained sterile,
challenging the concept of spontaneous generation. His heating,
critics replied, destroyed an essential “life force” in the air necessary
for spontaneous generation.lts final resolution was due to the elegant
experiments of Louis Pasteur in the 1860s. His swan-necked flasks
permitted air to enter boiled broths but kept microorganisms from
settling in the liquid. The broths were kept sterile until intervening
necks broke and opened pathways to microbes. Pasteur’s
proclamation that “life comes from life” (omnevivum ex vivo) finally
established the principle of biogenesis, which became part of the

foundation of modern biology.

3.2.4 The Golden Age of Microbiology: Pasteur vs. Koch

The late nineteenth century was marked by explosive microbiological
discoveries spearheaded largely by Louis Pasteur (1822-1895) and
Robert Koch (1843-1910), ushering in what is commonly referred to
as the “Golden Age of Microbiology.”Pasteur was a French chemist
who contributed many more discoveries than met the eye beyond
disproving spontaneous generation. His research into fermentation
showed that certain microorganisms did the work of creating alcohol,
lactic acid and other fermentation products—insights that transformed
the brewing and dairy industries. His pasteurization process of heating
liquids to kill vermin without changing its feed or rich nutritional
stuff has saved numerous lives by preventing food-borne
sickness.Another monumental achievement came from Pasteur’s work
on immunization. His development of attenuated (weakened)

vaccines for chicken cholera, anthrax and rabies the best known of his
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vaccines established principles of vaccination that continue to
influence modern immunology. The dramatic success of his rabies
vaccine, administered for the first time to Joseph Meister in 1885,
gripped the imagination of the public and established the practical
medical benefits of microbiological research.A German physician,
Robert Koch, developed precise methodology for connecting
particular microorganisms to particular diseases. His methodical
approach, later codified as “Koch’s postulates,” gave criteria for

establishing causality in infectious disease:

By following these principles, Koch was able to determine the
causative agents of anthrax (Bacillus anthracis), tuberculosis
(Mycobacterium tuberculosis), and cholera (Vibrio cholerae), thus
establishing bacteriology as a precise science. He also pioneered solid
culture media, photomicrography techniques and methods for staining
bacteria.The rivalry and complementary work of these two giants
Pasteur with his chemistry background and sweeping approach, and
Koch with his medical training and systematic rigor made a rich
environment for discovery. Their students and contemporaries carried
their work further, discovering the bacterial causes of many prominent
diseases, including diphtheria, typhoid fever, pneumonia, gonorrhea,

meningitis, plague, tetanus and syphilis, in a strikingly short time.

3.2.5 The Evolution of Medical Microbiology

As the causative agents of important infectious diseases were
discovered, focus shifted to treatment and prevention. In the 1860s, a
process called antisepsis was discovered by Joseph Lister it drastically
changed surgery by utilizing Pasteur’s findings about microorganisms
to prevent wound infections. The use of carbolic acid (phenol) by
Lister as a surgical antiseptics lowered post-operative mortality
enormously.The search for agents that can selectively kill a disease-
causing microbe led Paul Ehrlich to develop the concept of
chemotherapy, the use of chemicals to treat disease. His screening of

compounds in a systematic process led to the 1909 discovery of
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Salvarsan (arsphenamine), the first effective treatment for syphilis.
Ehrlich’s vision of these “magic bullets,” which would harm
pathogens but spare host tissues, established principles that still guide
drug development. The antibiotic era began with Alexander Fleming’s
1928 discovery of penicillin by chance, but underneath he was
upgraded and produced in their large high Technology of Howard
Florey, Ernst Chain and Vesper and others in World War Il. The
astonishing success of antibiotics against grievous bacterial infections
changed medicine and prolonged human life more than any
innovation in the preceding 2,500 years.Immunology became a
distinct discipline when Emil von Behring and Shibasaburo Kitasato
showed that serum taken from diphtheria-immunized animals was rich
in antitoxins that could protect other animals. This finding led to the
development of serum therapy for diphtheria and tetanus and laid the
foundations for the concept of humoral immunity. The
contemporaneous discovery of phagocytosis by Elie Metchnikoff
revealed cellular immunity, in which specialized white blood cells
would eat and destroy microorganisms.In the early 20th century,
vaccines were developed for typhoid fever, cholera, plague, and
tuberculosis, based on Pasteur’s principles of attenuation. The global
eradication of smallpox, accomplished in 1980 through vaccination,

is one of the great gifts of microbiology to human welfare.

3.2.6 Beyond Pathogens: Microbiology of the Environment and
Industry

Listen to what the microbiological science sounds like: Before
medicine was the only reason to study microbiology, the wide
significance of microorganisms in nature was becoming clearer. In the
late 19th century, Sergei Winogradsky and Martinus Beijerinck laid
the foundations for environmental microbiology by studying

microorganisms in soil and water.
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Winogradsky discovered chemolithotrophythe ability of some
bacteria to obtain energy from inorganic compounds and developed
the idea of the “cycle of life,” acknowledging microorganisms’ key
roles in biogeochemical cycles. This phenomenon, along with the
enrichment culture techniques developed by Beijerinck, which select
against a given set of microbes that possess specific metabolic
capabilities, afforded the opportunity to study a wide array of
microbial functions in nature.The recognition that microbes contribute
vitally to nitrogeniferous fixation, carbon cycling and breakdown of
organic matter changed the perception on workings of ecosystem.
The discoveries of symbiotic associates of microbes with plants (for
instance, nitrogen-fixing rhizobia in legume root nodules) and animals
(such as gut microbiota) demonstrated the inequality but ask the fact
in microbial partnership that is significant to life on Earth.Traditional
fermentation processes for food and beverages paved the way for
microbial industrial applications. Microbial fermentation of solvents,
enzymes, and organic acids provided the foundation for
contemporary biotechnology. The Dutch microbiologist A.H. (Bert)
Rosenthal was one of those involved in this work, isolating
fermentative microorganisms from large surface sources like
sugarcane and molasses in Florida in the 1940s, and the German
chemist Chaim Weizmann pioneered bacterial processes showing
microbe capacity to synthesize previously inaccessible chemicals,
such as acetone and butanol, that were vital for manufacturing cordite

explosives during World War 1.
3.2.7 The Viral Frontier

Discovering entities even smaller than bacteria expanded the world of
microbiology. In 1892, Dmitri Ivanovsky showed that the disease
could be transmitted in sap from infected plants that had been filtered
to remove bacteria. Martinus Beijerinck would later describe such an
infectious agent as a “contagium vivumfluidum” (contagious living

fluid), coining the term “virus.”The advent of electron microscopy in
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the 1930s made visualization of viruses possible for the first time and
revealed their varied structures. Stanley’s work on the crystallization
of tobacco mosaic virus (TMV) in 1935 showed that, viruses feel at
the limit of living and not-living matter, namely proteins and nucleic
acids that reproduce only in host cells. Bacteriophages viruses that
infect bacteria offered critical model systems for studying viral
reproduction and genetics. In 1952, Norton Zinder and Joshua
Lederberg discovered that viruses could also mediate genetic
exchange between their bacterial hosts, describing bacteriophage
transduction, and thus mechanistically formalising another form of
horizontal gene transfer.It was during the mid-20th century that that
these incremental advances in understanding the viral diseases of
humans and agriculture accelerated rapidly. With the advent of cell
culture methods, it became possible to propagate some animal viruses
in the laboratory for study and for vaccine development. The
inactivated polio vaccine of Jonas Salk (1955) and the live attenuated
oral polio vaccine of Albert Sabin (1961) came close to eradicating a
disease that had caused an epidemic of paralysis and death around the
world. Peyton Rous's investigation of sarcoma-causing viruses in
chickens, though an avian breakthrough, led to the understanding of

the viral basis for many cancers in other animals.

3.2.8 The Molecular Revolution

A radical revolution had taken place in microbiology in the mid-20th
century with the arrival of molecular biology that the entire molecular
biology as a scientific field had its roots stemming from
microorganisms. The establishment of DNA as the genetic material
can be traced to a demonstration made in 1944 by Oswald Avery,
Colin MacLeod and Maclyn McCarty that DNA was the
“transforming principle” capable of altering characteristics of
bacteria. This was demonstrated by Alfred Hershey and Martha
Chase’s 1952 experiment showing that bacteriophage DNA, not

protein, entered bacterial cells and directed viral reproduction.The
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elucidation of the double-helix structure of DNA by James Watson
and Francis Crick in 1953, building on work done with X-ray
crystallography by Rosalind Franklin and Maurice Wilkins, offered a
physical understanding of inheritable genetic information and how it
was replicated. Later studies with bacterial and viral systems unlocked
the genetic code, which explains how sequences of DNA specify the
structures of proteins.Werner Arber, Hamilton Smith, and Daniel
Nathans discovered restriction enzymes in bacteria, which were tools
that cut and splice DNA molecules and thus enabled genetic
engineering. When combined with DNA sequencing techniques
developed by Frederick Sanger and Walter Gilbert, these advances
inaugurated the era of recombinant DNA, in which genes could be
isolated and transferred between organisms and since the
establishment of the 1996 and 2008 human genome projects, also
modified.Microorganisms became both the tools and beneficiaries of
these technologies. Genetically altered bacteria were designed to
produce human insulin, growth hormone and other medically
important proteins. A potential goldmine of microbial diversity was
left untouched, waiting to be revealed by modern molecular
techniques in environmental samples. In the 1970s, Carl Woese
compared ribosomal RNA sequences, discovering archaea as a distinct
domain of life, which transformed the paradigms of biological
classification. Subsequent culture-independent molecular methods
demonstrated that less than 1% of microorganisms can be cultured in
the laboratory and their species remain uncultured and

uncharacterized.

3.2.9 The Genomic Era and Beyond

Since the late 20th century and into the early 21st century, our
understanding of microorganisms has burgeoned, in part due to
growing access to genomic approaches. In 1995, Haemophilus
influenzae became the first free-living organism to have its complete

genome sequenced. Since then, the genomes of thousands of
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microbes have been sequenced, exposing remarkable genetic diversity
and adaptability.Comparative genomics has shed light on evolutionary
relationships of microorganisms and has pinpointed genes linked to
distinct functions and environmental adaptations. Functional
genomics, transcriptomics, proteomics, and metabolomics continues
to offer progressively refined tools to better understand how
microorganisms evolve in response to environmental conditions and
host interaction. Metagenomics the analysis of genetic material
recovered directly from environmental samples has transformed
understanding of microbial communities. Initiatives like the Human
Microbiome Project have uncovered the multifarious microbial
ecosystems that reside on and within the body helping to shift
perspectives related to host-microbe interactions from a largely
antagonistic to primarily cooperative character. A greater
understanding of how the human microbiome modulates nutrition,
immunity, and even behaviour has birthed new therapies targeting
beneficial microbiota.Synthetic biology is another frontier that
translates principles of engineering for the design and construction of
new biological parts, devices, and systems. Craig Venter's creation in
2010 of a synthetic bacterial genome showed the possibility of re-
engineering microbes for specific functions, and posed deep questions
about the makeup and definition of life. The COVID-19 pandemic that
began in 2019 highlighted the achievements and the ongoing
challenges of microbiology. The nature of the rapid identification of
SARS-CoV-2, genome sequence determination, and development of
diagnostics, therapeutics, and vaccines at unprecedented pace
exemplifies what the field is capable of. At the same time, the global
reach of the pandemic highlighted the persistent threat from emerging
infectious diseases and the need for continued investment in

microbiological research and public health infrastructure.

3.2.10 Microbial Diversity
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The microbiome, the microscopic world that surrounds us, constitutes
one of the most diverse and abundant life forms on our planet.
Microorganisms are microscopic organisms that, while invisible to the
naked eye, hold the keys to maintaining ecosystem balance,
determining human health, regulating biogeochemical cycles, and in

fact, shaping the evolution of life on Earth.

Bacteria: The Pioneers of Every Cycle

Bacteria are arguably the most successful life forms on Earth, having
invaded every habitat from the deepest ocean trenches to boiling acid
hot springs, from Antarctic ice to the human gut. These early
prokaryotic organisms, which subsequently evolved into prokaryotes
— the most basic form of life with no membrane-bound organelles or
true nucleus — have been around for about 3.5 billion years. Their
exceptional adaptability and metabolic versatility enable them to
flourish in extreme environments that would be fatal to the vast
majority of other organisms.The approach, gram staining, is based on
structural difference, as bacteria usually have a cell wall with
peptidoglycan, a plasma membrane, cytoplasm, ribosome and their
circular chromosome organized as the nucleoid. In addition, many
species have other structures like flagella for movement, pili for
adhesion or sexual genetic transfer, and capsules for defense. They
typically fall between 0.5 and 5 micrometers, but there are exceptions
at both ends of that scale. The taxonomic classification of bacteria is a
broad comprehension, but is largely divided into two main types
(Gram-positive and Gram-negative) on the basis of qualitative
elements of cell wall, which mediate bacterial susceptibility to
antibiotics, as well as host immune system responses.So keen is this
diversification that it is estimated that there exist millions of species
of bacteria, although fewer than a tenth of that number have been
formally described. [CBP] The Bacteria domain consists of many
different phyla including Proteobacteria, Firmicutes, Actinobacteria,

Bacteroidetes, Cyanobacteria, etc. Different phyla house organisms
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occupying unique ecological niches and having different metabolic
capabilities.llasGermicle, however, does not fall under any of the
known phyla. The recent years have witnessed remarkable advances
in molecular methods such as 16S rRNA gene sequencing and
metagenomics, which have opened up a new world of bacterial
diversity in complex microbial ecosystems in previously inhospitable

environments.

Bacteria are metabolically incredibly versatile. Some are
photoautotrophs, which means that they, like plants, use sunlight to
power their energy needs while also fixing carbon dioxide into
organic compounds. And some, like certain bacteria and archaea, are
chemolithotrophs that receive energy from the oxidation of inorganic
chemical reactions (like iron, sulfur, or ammonia) instead of sunlight.
The heterotrophic bacteria and they obtain carbon and energy from
organic compounds and play a role as decomposers or parasites. Such
metabolic diversity also allows bacteria to drive vital biogeochemical
cycles, such as for carbon, nitrogen, sulfur, and phosphorus, vital for
ecosystem functioning and sustainability.Microscopic scale: At a
single-cell level, bacteria under-exhibit advancement, where all
bacteria flourish to be singular, then they begin to aggregate under
natural environments with a systems incapacity. Biofilms surface-
attached bacteria embedded in extracellular polymeric substances are
the dominant form in which bacteria subsist across diverse
environments, from marine sediments to medical implants. In these
communities, bacteria engage in quorum sensing, communicating
with one another by the release of chemical signals that in turn
modulate gene expression in response to the population density. This
enables for coordinated behaviors like virulence factor production,
biofilm formation, and antibiotic resistance, showing a naive level of
social interaction previously unknown in what we might classify as
“simple” organisms.Bacteria have great ecological importance. As

primary decomposers, they decompose organic matter, returning
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nutrients to ecosystems. With nitrogen-fixing bacteria, for instance
Rhizobium species, which work together with leguminous plants, this
bacteria converts atmospheric nitrogen into nitrogenous compounds
that plants can use, which reduces the need for synthetic fertilizers. In
aquatic ecosystems, cyanobacteria contribute greatly to global
photosynthesis, meaning that they are key players in oxygen
production and carbon fixation. Our world would be sterile, and life
would not be possible without them, there would be no cycling of

nutrients.

In human contexts, bacteria have a complicated relationship with our
species. The human microbiome the colony of microorganisms living
in and on the human body—is mostly made up of bacteria, and the
gut microbiome contains trillions of bacterial cells from hundreds of
species. These beneficial bacteria help with digestion, synthesize vital
vitamins, educate the immune system, and battle pathogenic invaders.
The increasing awareness of the role of the microbiome has led to the
idea of the human being as a "superorganism”, made of human and
bacterial cells, the latter outnumbering the former.Although most
bacteria are either harmless or even beneficial, a few lead to serious
diseases. Mycobacterium tuberculosis, Staphylococcus aureus, and
Escherichia coli pathotypes are among the pathogens that continue to
be primary contributors to global morbidity and mortality. There are a
variety of bacterial pathogenesis mechanisms including toxin
production, host tissue adhesion, host cell invasion, and immune
response evasion. PCR: Yes, the development and dissemination of
antibiotic-resistant microorganisms is one of the biggest emerging
human public health threats of our time that has the potential to bring
humanity back to the so-called antibiotic era, in which even small
infections can become fatal.Dirt and bacteria bring us humans
problems, but they also provide solutions. Bacteria have many and
growing biotechnological applications. Industrial fermentations
create everything from yogurt and cheese to antibiotics and enzymes.
Genetic engineering transforms bacteria into cellular factories for
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insulin, growth hormones, and other pharmaceuticals. Environmental
uses include bioremediation, where microorganisms digest
contaminants like oil spills or hazardous waste, as well as treatment
of wastewater. Examples of new applications are the engineering of
bacteria as biosensors for the detection of environmental pollutants
and the development of bacteria as targeted cancer
therapeutics.Abundant research has more recently started to explore
how synthetic biology could utilize prevailing practices to engineer
bacteria with new properties that do not exist in nature. This new
accomplishment involves bacteria with synthetic DNA bases built into
them, adding more than the traditional four nucleotides that normally
define the genetic alphabet. Others have produced minimal bacterial
genomes, searching for the essential genes for life and revealing the
building blocks of cellular life. Not only do these developments
deepen our knowledge of the fundamental operations of life, they
also have the potential to alter what can ultimately be done with that
knowledge in the field of biotechnology.Research on bacteria
continues to surprise us all. The recent discovery of electrotrophs,
which are bacterial species that can use electricity as an energy
source, has significant implications for renewable energy production.
Bacteria found living in the depths of the Earth’s crust, at levels long
thought dead in terms of life, made the biosphere seem vast and raised
questions about life on other planets. We will continue to discover
evermore diversity of bacteria using the latest and greatest techniques,

and our respect for these stunning organisms will continue to grow.
Viruses

Viruses extend to that unique-looking space in biological world
between the living and non-living things. Unlike bacteria, which have
a cellular structure, viruses don’t reproduce independently and instead
depend upon host cells to fulfill their life cycles. This obligate
intracellular parasitism has also made it subject to controversial

discussions on if viruses constitute alive beings. Though they contain

193
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



e

il

ready for life

AYURVEDIC
BIOLOGY

genetic information (either DNA or RNA) and undergo evolution by
natural selection, their lack of independent metabolism and
reproduction means they aren’t typically considered alive.Viruses are
simple in structure but remarkably diverse. The basic structure of a
virus includes genetic material either DNA or RNA surrounded by a
protective protein shell known as a capsid; infectious particles of
some viruses are also covered by a lipid envelope taken from the
membranes of host cells. Viruses vary in size but are anywhere from
20 nanometers (parvoviruses) up to 400 nanometres (pPoOxviruses),
which means even the largest virus is smaller than most bacteria.
Their morphology ranges widely, from the icosahedron of
adenoviruses to the helical design of tobacco mosaic virus, to the
architectural complexity of bacteriophages whose heads are packed
with DNA and tail fibers are used to latch onto hosts.Viruses are
extremely genetically diverse. Unlike cellular organisms that all use
double-stranded DNA as genetic material, viruses use different types
of nucleic acid: double-stranded DNA, single-stranded DNA, double-
stranded RNA, or single-stranded RNA. Certain RNA viruses, like
retroviruses, do the reverse of the normal flow of information, using
opposite transcriptase to rewrite their RNA genomes into DNA that
inserts into the host genome. This diversity of genomic strategies is a
contributing factor to the astonishing adaptability of viruses, and

poses hurdles for antiviral therapies.

The evolution of viral classification over time The current taxonomy
of ICTV for viruses is based on genetic relationships and biological
properties and ranks them into realms, kingdoms, phyla, classes,
orders, families, genera and species. Such a hierarchical system
assists scientists in understanding evolutionary relationships among
viruses and devising structured strategies for studying the diseases
they cause. As recent studies of viromes reveal, our knowledge of
viral diversity is still insufficient, with thousands of new viral species
identified across different environments each year The life cycle of a
virus generally includes attachment to the living host, entry and
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uncoating of the viral genome, replication of the viral components,
assembly of new viral particles and release. The exact mechanisms,
however, differ widely between different viruses. Other viruses, such
as that of influenza, have lytic infections in which the host cell is
killed immediately when released virions.) Others, as seen in
herpesviruses, can form latent infections, during which the viral
genome continues to exist in the host cell without producing
additional viruses until it is reactivated by certain stimuli to enter the
Iytic cycle. Retroviruses, including HIV, integrate their genome into
the host genome, where it may remain forever, making treatment
efforts difficult.Viruses plague every type of cellular life, from
bacteria to plants to animals, and serve important ecological functions.
Particularly numerous are bacteriophages (viruses that infect
bacteria), estimated at particles in the biosphere, and the most
abundantly occurring biological entities on the planet. Phages are
regulators of bacterial populations in marine environments, impacting
nutrient cycling and carbon fluxes. Phages lyse bacterial cells,
releasing dissolved organic matter that influences the marine food
web and biogeochemical processes. This "viral shunt” channels
carbon back to microbes from higher trophic levels, and it's an

important factor in productivity and carbon sequestration in the ocean.

Viruses have also been major evolutionary drivers throughout Earth’s
history, in addition to their ecological impacts. Through horizontal
gene transfer, viruses can transfer genetic material between distantly
related organisms, possibly speeding up evolution. Endogenous
retroviruses — viral sequences that integrated into our DNA millions
of years ago — make up about 8% of the human genome. Some of
these sequences have been co-opted for essential functions in fact, the
syncytin proteins that form the human placenta are derived from
ancient retroviral envelope proteins. This seems to indicate that viral
infections have not just brought disease but have supplied beneficial

genetic innovations.In terms of human health, our primary association
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with viruses is that they are pathogens that cause everything from the
common cold to COVID-19, HIV/AIDS, Ebola, and smallpox. Viral
pandemics have influenced human history; the 1918 influenza
pandemic alone is estimated to have resulted in the deaths of 50
million people globally. More recently still, the pandemic with SARS-
CoV-2 virus responsible for COVID-19 has shown the continued
susceptibility of human populations to emerging viral threats. Most,
indeed emerging viruses often are derived via zoonotic spillover
events from animal reservoirs and with ecological disturbances and
greater human-wildlife encounters creating the potential for such
spillover incidents.Butviruses also provide important tools in
biotechnology and medicine. In gene therapy, adenoviruses or
lentiviruses can be used as viral vectors in delivery mechanisms to
insert therapeutic genes into the cells of the patient. Phage therapy
using bacteriophages to treat bacterial infections has attracted new
interest as antibiotic resistance expands. The CRISPR-Cas9 gene
editing system that has receptionized biotechnology was derived from
bacterial phage defence systems. Such oncolytic viruses
preferentially infect and kill cancer cells, and represent promising
approaches in the treatment of cancer. The rapid advance of mMRNA
vaccines against COVID-19 was predicated on decades of
foundational research on viral immunology and showcased the power
of new vaccine technologies.Our knowledge about the diversity and
biology of viruses continues to grow through research. Giant viruses
with genomes that dwarf those of some bacteria have also been
unearthed, further disputing long-held notions of viral simplicity. A
third complication in viral ecology is the virophages viruses that
infect other viruses. High-resolution imaging has opened up new
vistas of genomic landscapes, and high-throughput sequencing has
accelerated the microbiome-associated discovery of new viruses. The
field of paleovirology which reconstructs ancient viral infections from
genomic fossils is booming and yielding insights into viral evolution
over millions of years.Viruses are surprisingly plucky despite their

simple makeup. Within RNA viruses, high mutation rates due to
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error-prone replication enable rapid adaptation to new hosts or
environmental conditions. This genomic plasticity helps viruses
escape immune defenses and build resistance to antiviral therapies,
complicating treatment efforts. However, it is important to keep in
mind that understanding how viruses evolve is no less important for
anticipating and attacking emerging viral challenges and developing

effective vaccines and therapeutics.

Algae: The Other Aquatic Photosynthesizers

Algae are a diverse group of primarily aquatic, photosynthetic
organisms, including unicellular forms known as microalgae, as well
as larger, multicellular seaweeds. Unlike bacteria and viruses, algae
are eukaryotic and have membrane-bound organelles and
compartmentalized cellular structures. But they are really different
from land plants in not having true roots and stems and leaves; and in
their reproductive structures. Algae is a descriptive term that include
many organisms from different evolutionary lineages, sharing
ecological role rather than common ancestry, thus being a
polyphyletic group and not a unit of natural taxonomy.Taxonomically,
algae are distributed among several kingdoms within the domain
Eukarya. The major groups are green algae (Chlorophyta), closely
related to land plants; red algae (Rhodophyta), which often contain
phycoerythrin pigments that permit photosynthesis at greater depths;
brown algae (Phaeophyceae), including the giant kelps; diatoms
(Bacillariophyceae), with distinctive silica-based cell walls;
dinoflagellates (Dinophyceae), most of which bioluminesce; and
several others. The independently evolved photosynthetic lifestyle
among eukaryotes demonstrates diverse origins that occurred in
multiple steps as non-photosynthetic  eukaryotes engulfed
photosynthetic organisms leading to endosymbiotic derivatives that
transformed into chloroplasts.There is great structural and
morphological diversity in algae. Unicells can be as simple as a round

cell or very complex; some diatoms have fancy silica shells.
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Eukaryote forms can be either filamentous (filaments of cells in
strands) or colonial (aggregates of cells organized in some patterns).
The biggest algae, giant kelps, can exceed 60 meters in length,
creating underwater forests that provide habitat for myriad marine
organisms. Intercellular complexity follows a similar pattern, with
higher species developing structures that perform specific functions
such as buoyancy control, nutrient uptake and reproduction.All algae
have chlorophyll to perform photosynthesis, though different groups
have their own pigment contents that affect their colors and
photosynthetic ability. Green algae have primarily chlorophyll a and
b, as do land plants. Red algae have phycoerythrin, which absorbs
blue light and lets them photosynthesize at greater depths, where only
blue wavelengths of light reach. Fucoxanthin is located in brown
algae contributing the color of these algae. These pigment differences
are adaptations to specific light environments with important
ecological implications.Algae are ecologically significant primarily
because they are photosynthetic. Marine phytoplankton  mostly
unicellular algae produce nearly half the oxygen on Earth through
photosynthesis and serve as the base of ocean food webs. Diatoms
alone are responsible for an estimated 20-25% of global primary
production. In freshwater ecosystems, algae act as the primary
producers in much the same way. In addition to producing oxygen
and fixing carbon, algae also play a role in nutrient cycling in aquatic
systems, removing dissolved nitrogen and phosphorus from water

columns.

Algal blooms phytoplankton population explosions highlight the
productive potential and the ecological perils of phytoplankton.
Whereas some blooms are natural seasonal events that help to sustain
higher trophic levels, harmful algal blooms (HABs) can also create
toxins that kill fish and shellfish, poison seafood, and make people
sick. Anthropogenic nutrient enrichment from agricultural and
wastewater runoff commonly spurs such blooms—demonstrating how
human behavior can alter algal ecology with ripple effects through
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entire ecosystems.Algae have been used in human applications for
centuries. Seaweeds, though, have been harvested as food by many
cultures for centuries, with nori (Pyropia), Kombu (Laminaria) and
wakame (Undaria) staples in East Asian cuisines. Algal-derived
products are widespread in contemporary food industries; agar
isolates from red algae enjoy usage as a vegetarian gelatin substitute
and a laboratory culture medium, whilst carrageenan and alginates
play roles as thickeners and stabilisers in many processed foodstuffs.
The red algal pigment phycoerythrin is used as a fluorescent marker
in biomedical research and other algal extracts are included in
cosmetics and pharmaceuticals.In recent years, algae have been in the
limelight due to their potential in biotechnology. Microalgae are
capable of producing high-value compounds, such as omega-3 fatty
acids, antioxidant pigments (i.e., astaxanthin), and other bioactive
molecules that can be used in the pharmaceutical industry. Many
species accumulate large stores of lipids that can be processed into
biodiesel, which positions algae as a promising source of renewable
energy production that offers several advantages over land-based
biofuel crops: they do not compete for agricultural land, culture can
occur on non-potable water, and the underlying photosynthetic
efficiencies are higher. For these applications, companies around the
world are developing systems to cultivate algae at commercial scale,
but it is still economically difficult to make them viable.Algae also
hold promise for environmental applications. Their ability to extract
nutrients from wastewater makes them valuable for tertiary water
treatment, reducing the risks for anthropogenic eutrophication while
producing biomass that can be beneficially used. Others have
developed efficient mechanisms to isolate heavy metals and are being
studied as bioremediators for polluted waters. Simultaneously
generating biomass, building-integrated algal systems create thermal
regulation and carbon capture in architectural contexts. These
emerging applications demonstrate how the biology of algae can help
alleviate several sustainability challenges at once.
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Algae are more than just a modern ecological role; their evolutionary
significance is beyond measure. Green algae are the ancestral lineage
from which most land plants evolved about 450 million years ago, a
transition that changed Earth's terrestrial biomes and atmospheric
composition. The evolution of such a key event is studied through
extant green algae. Likewise, photosynthesis going on in ancient algae
helped to oxygenate around the earth's earlier atmosphere, making
conditions appropriate for the development of complicated aerobic
lifestyle. The calcium carbonate structures created by some algae have
left enormous geological deposits over the course of evolutionary
history, including the white cliffs of Dover.Algaeare affected by
climate change in good and bad ways. Increased ocean temperatures,
and ocean acidification, are harmful to many algal species, especially
those that secrete calcium carbonate structures that can dissolve in
more acidic conditions. Changing ocean currents and stratification
patterns shift nutrient availability and can disrupt phytoplankton
communities on which marine food webs depend. Conversely, rising
atmospheric carbon dioxide could increase algal productivity in some
circumstances, and some species may extend their ranges as waters
heat up. However, we still need to understand these multifaceted
responses to better predict marine system dynamics in future
environments.Research continues to uncover ever new aspects of the
diversity and biology of algae. Molecular methods have revealed
many cryptic species organisms having different genotypes, but
similar morphologies which imply a higher algal biodiversity than
was previously estimated. Min and co-workers— and others have
illuminated such complex endosymbiotic histories through genomic
studies, including endosymbiotic events that involved the engulfment
of other eukaryotes by original eukaryotes that already possessed
chloroplasts (thus, we refer to these as secondary and tertiary
endosymbiotic events). Extremophilic algae from locations such as
hot springs and hypersaline lakes are known to possess some of the
most remarkable adaptations that could exhibit novel biotechnological

applications. Everywhere in the world, climate change is adjusting
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aquatic environments, monitoring the responses of algal community’s

aids in providing valuable ecological indicators.

3.2.11 Fungi: The Recyclers and Decomposers

Fungi are a kingdom of eukaryotes separate from plants animals and
protists, and the approximately 150,000 described species is likely a
very small fraction of an estimated 2.2 to 3.8 million total species.
These organisms exhibit amazing diversity (in morphology, ecology
and biochemistry) and occupy almost all terrestrial environments as
well as numerous aquatic niches. Fungi do not have chlorophyll and
cannot photosynthesize like plants; they instead absorb nutrients,
secreting enzymes to convert complex organic molecules into
absorbable forms.Structurally, the majority of fungi are filamentous;
growing as thin tubes called hyphae that can coalesce into an
extensive network of connected cells called mycelium. This
development arrangement increases surface area for growth and thus
nutrient absorption but still allows for rapid occupancy of an
environment. Instead of cellulose, the polysaccharide that makes up
the cell walls of land plants, fungal cell walls are composed of chitin
the same structural polysaccharide found in the exoskeletons of
arthropods. The individual cells are usually separated by porous septa,
permitting cytoplasmic continuity through the mycelium, though
some primitive fungi (e.g., Chytridiomycota) produce motile,
flagellate cells, while yeasts grow as single cells that reproduce by
budding.Taxonomically, fungi are divided into a number of major
lineages. The largest phylum of fungi, Ascomycota, encompassing
yeasts, molds, morels, and truffles, is defined by production of sexual
spores known as ascospores inside sac-like structures. The
Basidiomycota includes mushrooms, puffballs, and shelf fungi, all of
which produce sexual spores, called basidiospores, on club-shaped
structures. Zygomycota include common bread molds that form
characteristic sporangia atop tall stalks. Chytridiomycota are more

primitive forms of fungi that still have flagellated reproductive cells.
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The new phylum Glomeromycota, which has been newly established,
mainly includes arbuscular mycorrhizal fungi (AMF) establishing
symbiotic associations with plant roots. According to scientists today,
several lineages cleaved formerly known as fungi are now classified
under separate Kingdom water molds, slime molds, for
example.Depending on environmental conditions, fungi can
reproduce sexually and asexually. Spores can be generated asexually,
resulting in rapid growth in favorable new environments, whereas
sexual reproduction provides genetic diversity for adaptation to
changing environments. Overview: Many fungi have complex life
cycles involving different types of spores in some instances
involving more than one host. While plants and animals typically have
two sexes, fungi often have multiple mating types; some species of
Schizophyllum commune have more than 20,000 unique mating types
that aim to maximize outbreeding potential.From an ecological
perspective, fungi serve mainly as decomposers, breaking down dead
organic matter and recycling nutrients in ecosystems. Their enzymatic
license is remarkable; white-rot fungi, for example, create lignin
peroxidases that can break down lignin, one of nature’s most resilient
polymers and chief constituents of wood. Without fungi to break it
down, forests would be buried in the plant detritus that accumulates
over time, and vital nutrients would remain locked in a sort of organic
form that plants cannot use. This role as a decomposer is
supplemented by a plurality of symbiotic arrangements fungi have

with the other organisms.

One of the most ecologically significant fungal roles that you are
trained on is mycorrhizal associations — joint relationships between
fungi and plant roots. Such associations were estimated to be formed
by about 90% of land plants; fungi supply plants with water and
mineral nutrients, particularly phosphorus, in return for carbohydrates
from plant photosynthesis. These partnerships may have enabled the
first colonization of land by plants more than 400 million years ago
and still underlie forest ecosystems around the globe. Mycorrhizal
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networks interconnect multiple plants, enabling individuals to share
resources and communicate with one another it’s known as the “wood
wide web.”Lichens are another amazing fungal symbiosis composite
creatures formed from a fungus (most often an ascomycete) and a
photosynthetic partner (usually a green alga or cyanobacteria) that are
intimately associated. This symbiosis enables colonization of
adversity too severe for either partner to endure independently, from
Arctic tundra to desert crevices. Lichens are often pioneer species in
ecological succession, as they can help break down rock surfaces and
form soil. We all know that air pollution is one of the most harmful
factors for health their high sensitivity to air pollution has made them
useful bioindicators of environmental quality.In agriculture and
forestry, fungi can be either harmful or beneficial. Plant-pathogenic
fungi (rusts, smuts, powdery mildews) are responsible for billions of
dollars of crop loss each year around the world. Dutch elm disease,
chestnut blight and sudden oak death, all caused by fungal pathogens,
have reshaped North American forest ecosystems. In contrast, the use
of beneficial fungi such as mycorrhizal inoculants and biocontrol
agents such as Trichoderma spp. is growing in sustainable agriculture.
The insight that endophytic fungi symbiotic fungi that colonise the
interior tissues of plants without causing disease symptoms
frequently provide their host with protection from pests and

pathogens has led to new methods for crop protection.

The human-fungi relationship ranges from culinary delight to
devastating disease. Fungi: Edible mushrooms such as shiitake,
portobello and truffles are significant food sources and cultural
touchstones across the globe. Yeast fermentation has given us bread,
beer, wine and other mainstays of human civilization for thousands of
years. But fungi [also] cause a number of significant human diseases,
from superficial infections like athlete’s foot to potentially lethal
systemic mycoses, including cryptococcal meningitis that is especially

threatening to the immunocompromised. Warmer global temperatures
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could increase the range of mammal-adapted, pathogenic fungi, and
potentially increase the incidence of fungal disease.Fungus has played
a colossal role in medicine. Overall the discovery of penicillin,
extracted from Penicillium notatum, launched the age of antibiotics,
and changed the course of treatment for bacterial infections. Other
fungal compounds have provided statins for cholesterol control,
cyclosporine to prevent transplant rejection and a multitude of other
drugs. Psychedelic medicine from various species of mushroom could
be poised to treat depression and anxiety disorders, signaling
something of a renaissance of interest in fungal molecules for mental
health. These diverse chemical profiles have prompted drug discovery
efforts that remain uncovered to this day by fungi that deliver new
drug candidates for most, if not all, (human) diseases on the
horizon.There are a wide variety of industrial applications for fungi
and it is a growing field. Many fungi secrete enzymes that have
commercial relevance for food processing, textile, and paper
industries, and also for biofuel production. Certain species of
mycelium can develop into biodegradable materials for building
components and packaging, presenting an environmentally friendly
option for plastics and conventional building materials. Fungal
bioremediation utilizes species that are adept at breaking down
environmental pollutants such as petroleum hydrocarbons and
pesticides to even some plastics. Most of these industrial applications
taps into the unique biochemical diversity of fungi, predominantly
their unique enzymatic capabilities.Transformative advances in
science have led to significant changes in our understanding of fungal
biology and diversity. These previously undiscovered fungal
communities have been discovered through environmental DNA
sequencing in unexplored ecosystems, such as deep-sea sediments,
glacial ice and the human body. The human mycobiome the
collection of fungi associated with our bodies is known to impact
health and disease by mechanisms that are only now being explored.
Genomic studies have shed light on fungal evolutionary history and

provided evidence for horizontal gene transfer events contributing to
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their metabolic diversity. Fungal cell structures and cell-wall

dynamics are now examined by advanced imaging methods.

3.2.12 Reassessing Microbial Diversity: Interconnections and

New Insights

By studying an array of microscopic life forms, the divisions we once
made between bacteria, viruses, algae, and fungi are beginning to
seem a bit more arbitrary. These groups interact in intricate ways,
resulting in ecological networks that underlie ecosystem processes.
Bacteria and fungi frequently live together in decomposer
communities, with successive waves of species interacting
complementary to one another to break down organic materials.
Viruses control bacterial and algal abundance in aquatic systems,
impacting nutrient cycling and energy flow. When plants grow in
mycorrhizal fungi, they are bonded with these fungi that support them
in nutrient transfer from the earth; but when they grow in nitrogen-
fixing bacteria, the bacteria help to turn atmospheric nitrogen into a
usable form for plants and algal. This interconnectedness are some of
the most influential highlights the limitations of studying only certain
microbial groups.New interactions have been uncovered challenging
canonical classifications based on previous studies. For example giant
viruses uncovered in amoebae have larger genomes than those of
some bacteria and encode metabolic genes previously considered
unique to cellular life. The discovery of bacterial species that obtain
energy via photosynthesis using rhodopsin pigments a process
separate from both chlorophyll-based photosynthesis in plants and
algae blurs functional boundaries. Likewise, mixotrophy displayed by
some algal species, which balance photosynthesis with heterotrophic
feeding demonstrate metabolic flexibility beyond
elementalécategorizations.Life itself has been upended by the notion
of the holobiont treating organisms as integrated assemblages of a
host organism and its associated microbiota. We humans, along with

plants and animals, are developed and maintained as ecological
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communities with diverse microorganisms that help our growth, aid
our nutrition and protect from pathogens. Evolution works not only on
individual species but on these composite entities. This view has far-
reaching implications, as it implies that the dynamics of ecological
communities are playing out in the very bodies of individual
organisms and that the boundaries separating “self” from “non-self”
may be less strict than we had previously acknowledged.Novel
techniques are reshaping our approach to microbial research. Single-
cell genomics enables genetic characterization of non-culturable
microorganisms, uncovering "microbial dark matter” comprising
previously-unknown lineages that constitute several major branches of
the tree of life. CRISPR methods allow for precise editing of
microbial genomes for research and application, respectively. Cryo-
electron tomography is a powerful imaging technique that reveals the
ultrastructure of microbial ecosystems at a previously unprecedented
resolution. Integrative bioinformatic strategies of multi-omics data
reveal the complex microbial interactions across communities. These
technological advancements enable discovery at an unprecedented
pace, which results in massive data sets that demand advanced

computation methods for meaningful analysis.

Microbial communities are influenced by climate change and other
global environmental challenges, and they also influence climate
change and global environment challenges. Rising temperatures
change community composition and metabolic rates of microbial
communities, possibly leading to feedback loops that either dampen
or amplify warming. 1. Ocean acidification affects calcifying algae
and their associated microbiota, threatening marine food webs.
Emerging infectious diseases, which can occur when environmental
disruption increases the likelihood of human contact with novel
pathogens, illustrate the public health implications of changes in
microbial ecology. Grasping these relations will be more and more
important for predicting and mitigating effects of global change.While
traditional conservation biology has focused on macroscopic species,
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there is growing recognition of the importance of microbial diversity.
“Microbial reserves” are proposed for preservation of unique
microbial communities in endangered habitats. “Microbial terroir”—
the notion that certain microbial communities are associated with
distinct geographical regions—has implications for conservation and
cultural heritage preservation, specifically with regard to traditional
fermented foods. Microbial aspects in conservation planning is a
frontier not yet explored in biodiversity protection.Microorganisms
have defined the fields of bioremediation, bioprospecting and
medical applications to meet global challenges in health, agriculture,
energy, and environmental remediation (Kumar et al. Synthetic
biology methods modify microbes to perform new functions, such as
producing biofuels or synthesizing materials that are not found in
nature. Microbiome engineering, a nascent field intended to engineer
microbial communities, promises a lot of potential for applications in
everything from precision agriculture to precision medicine. These
advances prompt serious ethical considerations about biosafety,
biocontainment, and  ecological effects of  engineered
microbes.Teaching about microbial diversity has progressed from a
siloed context to one that prioritizes articulating connections over

divisions.
SUMMARY

Microbiology teaching is evolving; curricula now often go beyond
descriptive approaches to emphasize the functional roles and
interactions of microbes, particularly in a molecular, ecological and
evolutionary  context.  Public  engagement initiatives  fight
"germophobia” by showecasing beneficial microorganisms and their
role in human health and ecosystem functioning. As society grapples
with issues from antimicrobial resistance to climate change issues
where microbial players take center stage developing microbial
literacy becomes all the more critical. To sum up, microbial diversity

is one of the world’s greatest biological treasures an extensive pool of

207
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



P
By
fmn'rsft;
\| UHIYE]}?ITY

AYURVEDIC
BIOLOGY

genetic information, metabolic capacity, and ecological function that
humans are still in the early stages of understanding. Traditional
categories bacteria, viruses, algae, fungi offer helpful platforms for
working in the microbial world, but they ultimately imply separations
that do not reflect the evolutionary relationships we know. As
research technology has improved and ideas have advanced, our
understanding and appreciation of these hidden life forms has
continued to grow, uncovering their crucial role in all life on Earth

and their promise to tackle the most urgent challenges facing

humanity.

Multiple-Choice Questions (MCQs)

1.

2.

4.

What is the correct definition of disease?

a) A temporary physical condition

b) An abnormal condition affecting the body or mind
c) A condition that only affects the immune system

d) A disorder that only occurs due to genetics

Which of the following is an example of a congenital
disease?

a) Tuberculosis

b) Hypertension

c¢) Down syndrome

d) Diabetes mellitus

Non-communicable diseases are:
a) Caused by bacteria

b) Transmitted from person to person

c) Not contagious and develop due to genetics, lifestyle, or

environmental factors

d) Exclusively caused by viral infections

Autoimmune diseases occur when:
a) The body develops resistance to infections
b) The immune system mistakenly attacks healthy tissues
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10.

c) There is a deficiency of essential nutrients

d) Pathogens invade the body

Which of the following is a lifestyle disorder?
a) Influenza

b) Hypertension

c¢) Malaria

d) Tuberculosis

Which disease is classified as a deficiency disorder?
a) Diabetes

b) Night blindness

¢) Lung cancer

d) Hepatitis

. The branch of science that studies microorganisms is

called:

a) Pathology

b) Microbiology
¢) Immunology

d) Pharmacology

Which microorganism is non-cellular?
a) Bacteria

b) Virus

c) Algae

d) Fungi

Which of the following microorganisms can perform
photosynthesis?

a) Virus

b) Fungi

c) Algae

d) Bacteria

Fungal infections are commonly caused by:

a) Candida
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b) Escherichia coli
¢) Plasmodium

d) Streptococcus

Short Answer Questions

1.

9.

Define disease and explain its biological significance.

What is the difference between congenital and acquired

diseases?

Differentiate between communicable and non-communicable

diseases with examples.
Explain the causes and effects of autoimmune diseases.
What are metabolic diseases? Provide two examples.

List two common psychological disorders and their impact on
health.

How do benign tumors differ from malignant tumors?
Briefly describe the historical development of microbiology.

What are the major characteristics of bacteria?

10. Explain how viruses differ from bacteria in terms of structure

and function.

Long Answer Questions

1.

Explain the etiology and pathology of diseases with relevant

examples.

Discuss autoimmune diseases and their mechanisms in the

body.

Describe lifestyle disorders, their causes, and preventive

measures.

Explain deficiency diseases and metabolic diseases,

highlighting their major differences.
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10.

Discuss the role of psychological health in overall well-being

and disease development.

Explain the differences between communicable and non-

communicable diseases with detailed examples.

Describe the historical development of microbiology and its

impact on modern medicine.

Explain microbial diversity and describe the characteristics of

bacteria, viruses, algae, and fungi.

Discuss the relationship between microbiology and human

health, highlighting the role of microorganisms in diseases.

Explain the process of tumor formation and compare different

types of cancers based on their characteristics.
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MODULE 4
BIODIVERSITY AND IPR
4.0 Objective

e To understand the biodiversity of medicinal plants and animals
and their significance in Ayurveda.

e To study the pharmacological properties of medicinal plants
and their active metabolites.

e To explore the challenges faced in the conservation of
medicinal biodiversity.

e To analyze the therapeutic applications of secondary
metabolites in Ayurveda.

e To understand the importance of Intellectual Property Rights

(IPR) in the protection of traditional knowledge.

UNIT 4.1

BIODIVERSITY

Biodiversity is the incredible diversity of life on Earth including the
diverse ecosystems, species, and genes that have developed over
billions of years. Nestled within this complex web of life is a subset of
tremendous value to human health and well-being: medicinal plants
and animals. These organisms house compounds that, throughout the
course of human history, have been harnessed for therapeutic
purposes, giving rise to traditional medicine systems and serving as
the chemical foundations for many modern
pharmaceuticals.Medicinal plant and animal biodiversity is one of
nature's greatest assets solutions to human health challenges that have
been honed by evolutionary processes over millions of years. Ancient
civilizations all over the world recognized this value, creating
complex medical systems based on regional biodiversity. On a more
granular level, human cultures across the world have been identifying,

using and preserving knowledge about medicinal organisms for
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probably tens of thousands of generations from Traditional Chinese
Medicine and Ayurveda to Native American healing practices and
African traditional medicine.At a time when we are grappling with
unprecedented health crises and ecological disasters, the importance
of medicinal biodiversity has never been clearer. This biological
treasure trove is still producing new compounds, new therapies, while
being increasingly threatened by habitat destruction, climate change,
overharvesting and other human activities. The intricacies of
medicinal plants and animals as well as their use provide deep
knowledge critical for both conservation and the development of

natural medicines sustainable medicines for the benefit of mankind.

4.1.1 Medicinal Plants and Animals Biodiversity

Medicinal organisms are common across most terrestrial and aquatic
ecosystems worldwide and across hundreds of taxonomic groups and
evolutionary lineages. This variety is a sign of the complex chemical
arsenal that species have developed in response to environmental
pressures, predators, competitors, and pathogens. Many of these
secondary metabolitescompounds that are not strictly necessary for
basic metabolism, but important for ecological interactions exhibit

pharmacological properties beneficial to human health.

Medicinal plants account for the richest source of this biodiversity,
with a global estimate of around 50,000 to 70,000 plant species
currently utilized for medicinal purposes. These include organisms as
tiny as algae and as massive as trees, currently making up somewhere
around 17-20% of all known plant species. They are not evenly
distributed, either, and tropical areas tend to contain particularly rich
concentrations of medicinal plants. While traditional knowledge and
botanical diversity tend to coalesce in certain areas the Amazon Basin,
the Western Ghats of India, parts of Southeast Asia, and parts of
Central and South America medicinal plant work is apolitical in the
sense that it spans fields and classes, cultures and continents.Although
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the animal kingdom has traditionally been less exploited than the
plant kingdom in medicine, it still contributes substantially to
biodiversity in the medicinal field. In total, about 1,500 to 2,000
animal species are mentioned in several pharmacopeias worldwide.
These are animals that possess back, which ranges from mammals,
birds, reptiles, amphibians, and fish to those without, such as all other
arthropods, mollusks, echinoderms, and countless organisms of the
sea. Bioactive natural products harvested from the marine
environment represent a particularly rich source of novel bioactive
compounds, the hoisted arms of sedentary organisms such as sponges,
corals and tunicates, as well as motile organisms such as predatory
marine invertebrates, synthesizing unique chemicals nascent on the

ocean floor, as means of defense against predation.

Microbial biodiversity is another important aspect of medicinal
organisms. Fungi, bacteria and other microorganisms make an
astonishing array of bioactive compounds, many of which have been
developed into life-saving antibiotics and other medications.
Penicillin from the Penicillium fungus had a transformative impact
on medicine, and microbes are still being examined as sources of
potential new therapeutics for cancer, infectious diseases, and many
other conditions.The genetic variability seen within medicinal species
is also important, as populations may produce different quantities or
types of bioactive compounds depending on local abiotic conditions
and evolutionary history. For example, the variability in artemisinin
content among various wild populations and cultivated varieties of
artemisinin-producing plants like Artemisia annua (the source of the
antimalarial artemisinins) reflects intraspecific diversity in natural
chemical profiles.Traditional knowledge systems have meticulously
cataloged this biodiversity, and Indigenous and local communities
developed nuanced taxonomies and therapeutic applications through
centuries of observation and experimentation. Such knowledge
systems frequently acknowledge nuanced differences in medicinal
potency connected to factors like growing conditions, harvest timing,
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and preparation methods. Combining this traditional knowledge with
scientific approaches has led to the faster discovery and development
of some natural medicines, demonstrating the complementary
properties of these knowledge systems.Ecological relationships
underpinning medicinal biodiversity are complex and often prone to
disruption. Many medicinal species rely on certain pollinators, seed
dispersers, soil microbiota, or other ecological partners for survival
and replication. Thus, conservation work needs to focus not only on
these medicinal species but also on the larger ecological networks
surrounding them. Such an ecosystem-based approach to conservation
acknowledges the fact that the medicinal potential of biodiversity
arises from chapters in ecological interactions written over
millennia.Advanced approaches including high-throughput screening,
metabolomics, and genomic analysis are used today to discover and
characterize bioactive compounds from medicinal biodiversity. These
methods have now shown that nature’s medicine cabinet has hardly
been opened, with trillions of potential drugs waiting to be found.
Each extinction thus represents the not just loss of a species but the
irrevocable loss of unique chemical compounds that may contain
answers to present day or future health challenges.Medicinal
biodiversity is of enormous economic value; the value of the global
phytopharmaceutical market exceeds 100 billion dollars a year. In
addition to direct pharmaceutical applications, medicinal plants and
animals support livelihoods through traditional medicine practices,

herbal product industries and ecotourism.

This economic aspect of the issue highlights the need for
management strategies that consider both short-term human demands
and long-term conservation objectives.In frameworks like the
Convention on Biological Diversity (CBD) and the Nagoya Protocol,
the need for a plan to protect medicinal biodiversity as well as the
rights of Indigenous and local communities to benefit from the

business use of medicine from the land are recognized. These
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agreements lay out principles for access and benefit-sharing with the
goal of ensuring that the countries and communities that steward
medicinal biodiversity get compensated fairly when it s
commercialized. But implementation is still fraught with challenges,
and the pharmaceutical patent pipeline continues to threaten
biodiversity-rich regions with biopiracy, and inadequate benefit-
sharing.Climate change is an increasing threat to medicinal
biodiversity by changing patterns of temperature and precipitation,
shifting species distributions, and complicating interactions within
and between species. These changes can induce not only alteration in
the distribution of medicinal species but also affect the production of
bioactive compounds, which are often sensitive to environmental
stressors. As climate change accelerates, monitoring these impacts

and designing adaptation policies is becoming more urgent.

Medicinal Plants

Medicinal plants exists as an extraordinary variety which has been
used for their healing abilities through time and cultures. From the
common herbs of kitchen gardens to rare tropical species whose
powers are revealed only to specialized healers, medicinal plants are
among humanity’s oldest and most valuable resources. From
heartburn to fibromyalgia, they can help with a vast array of ailments,
and their impact has rippled through history from ancient medicine to
contemporary pharmaceutical development.Medicinal plants are
taxonomically diverse across all major plant groups. Scant
proportional distributions reflect key contributions from the
flowering angiosperms, Leguminosae (legumes), Lamiaceae (mints),
Asteraceae (daisies), Apiaceae (carrots), and Rubiaceae (coffee)
families. Other gymnosperms such as Taxus (yew) vyield valuable
anticancer metabolites; and pteridophytes (ferns) and bryophytes
(mosses and liverworts) are sources of novel bioactive compounds
with antimicrobial activity and other properties. Even algae have

been studied in this regard with an appreciation for their medicinal
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qualities, particularly with respect to immunomodulation and
antioxidant activity.This diversity at a taxonomic level manifests as
an astonishing chemical diversity. Plants synthesize thousands of
specialized metabolites—alkaloids, terpenoids, phenolics, glycosides,
etcin various ecological functions, but also possess medicinal
properties. The analgesic morphine from Papaver somniferum (opium
poppy), the antimalarial artemisinin from Artemisia annua (sweet
wormwood), the cardiac glycosides from Digitalis species (foxglove)
and the anticancer agent’s paclitaxel and docetaxel from Taxus species
(yew) are examples of how plants are still used today. Most plant
species contain dozens or even hundreds of bioactive compounds that
often work together in synergistic combinations that can be far more

effective than isolated constituents.

Around the world, traditional medicine systems have evolved
complex applications of this phytochemical diversity. Ayurveda,
which dates back more than 3,000 years to the Indian subcontinent,
uses about 2,000 species of plants in its pharmacopeia. Traditional
Chinese Medicine (TCM) employs greater than 5,000 plant species,
often in multi-plant formulations aimed at restoring balance to bodily
systems following philosophical ideas analogous to yin and yang.
Tens of thousands of plant species which provides health care to
millions are the core of this practice in Africa, where the geographic
ratio of traditional healers to population is often greater than
conventional practitioners. Like Native American, Australian
Aboriginal, Middle Eastern and European traditional medicines, it
relies heavily on local plant biodiversity. Traditional systems, on the
other hand, tend to have holistic approaches that accounts the overall
balance and well-being of a person, not just the physical symptoms of
an ailment. Plants can be grouped based on their energetic properties
(heating or cooling, for example) or what body systems they work
best with. Traditional methods of preparation — from simple teas and

decoctions to complex medicines that are fermented or worked on
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alchemically have been designed to extract certain compounds or
enhance certain properties. Harvest timing, portions used, and
combinations with other plants/pestries are all prescriptive and based
on generations of empirical knowledge.Traditional medicinal plants
are scientifically validated; some of the employed demystifications
elucidate their effectiveness at the molecular level. When broken
down that way, around a quarter of prescription medications come
directly from plants or at least model chemicals found in the plants,
including common drugs like aspirin (from Salix alba, white willow),
metformin (based on Galega officinalis, goat’s rue), and many cancer
drugs. Ethnopharmacological work—which takes traditional
medicines and tests their efficacy using modern science still leads to
promising drug leads: for instance, plants used as folk remedies for
certain symptoms often contain compounds that affect the underlying
biochemical pathways.

This reflects ecological patterns and human cultural development.
For example, biodiversity hotspots like tropical rainforests have a
disproportionate number of species with medicinal capabilities, with
the Amazon Basin containing an estimated 40,000 plant species,
thousands of with recorded medicinal uses. The mountains are also
home to unique medicinal plants, with a diversity of species adapted
to extreme environments, producing compounds to protect themselves
that often have therapeutic uses. Medicinal plant biodiversity also
includes plants from arid desert and arctic conditions, having evolved
specialized metabolites to combat environmental stressors (Hassim et
al., 2022).1t is known that human domestication and cultivation
strongly affect the biodiversity of medicinal plants. Numerous
important medicinal species have been selectively bred for greater
quantities of active compounds or superior growth characteristics.
Botanicals have been genetically modified to produce more alkaloids,
such as Papaver somniferum (the opium poppy), and by selective
breeding through repeated selections of various Cannabis sativa
cultivars for particular cannabinoid profiles. Medicinal plants are
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cultivated at all scales, from home gardens to community plots to
industrial production, with annual global trade in medicinal plants
estimated at more than $60 billion.The economic value of these
plants and their specific habitat needs also lead to additional
conservation challenges (Farnsworth and Soejarto, 1991; Newell and
McCoy, 2021). It is estimated that globally, around 15,000 medicinal
plant species are threatened with extinction, and overharvesting is the
main driver for many of them, especially high-value species. These
include Panax quinquefolius (American ginseng), Prunus africana
(African cherry), and many orchid species utilized in traditional
Asian medicines. Climate change additionally threatens medicinal
plant populations due to effects on growing conditions, impacting the
production of medicinal compounds, and phenological timing
disruption, impacting reproductive success.For wild-collected
medicinal plants, sustainable harvesting is particularly relevant as
wild plants still comprise an estimated 60-90% of the plant material
in the global trade. Such practices include harvesting quotas tied to
population dynamics, methods that limit damage to plants (e.g.,
harvesting certain parts at specific times) and post-harvest processing
that maximizes returns from collected material. Certification
initiatives like FairWild have been established to ensure that
medicinal plants are harvested sustainably and that collectors are
fairly compensated.Cultivation is another way to relieve pressure on
wild populations while satisfying demand for medicinal plants.
Nevertheless, the chemistry of cultivated plants is likely to differ from
their wild relatives because of modifications in growth contexts,
genetic diversity and ecological interactions. Some traditional healers
in particular prefer them to be wild-harvested, harvesting plants they
say must be a better medicine because they grew where, and how,
they were meant to, interacting alongside other organisms. Studying
ways to maintain the medicinal quality of cultivated plants is still
ongoing, with techniques that include organic cultivation methods,
forest farming, and the mimicking of natural stressors.
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The application of biotechnological approaches to the conservation
and utilization of medicinal plants is on the increase. This can take
place also through tissue culture techniques that allow for the rapid
propagation of endangered species or genetic engineering allowing
enhanced production of commercially valuable compounds in some
of the medicinal plants. Plant cell culture systems have the potential
for producing pharmaceutical compounds in a controlled environment
without the need to harvest whole plants. Upon research, these
technologies are disproportionately promising systems of sustainable
production that at the same time raise difficult questions of intellectual
property rights and the fair sharing of benefits derived from traditional
knowledge.Documentation and preservation of traditional knowledge
for medicinal plants is another important aspect of conservation. As
cultural practices evolve and elder knowledge-holders pass away
without passing along their expertise, critical information about
medicinal plants including features for identification, preparation
methods, and therapeutic uses is being lost at an unprecedented pace.
Knowledge  preservation, from community databases to
ethnobotanical research projects, must also respect the intellectual
property rights of indigenous and local people. The international trade
in medicinal plants presents today's opportunities and challenges.
Global markets can create economic incentives — but they can also
drive overharvesting when demand outstrips sustainable supply.
Around 3,000 species of plant-based medicines are traded worldwide,
with China and India the biggest exporters and developed countries
the most common recipients. Governments do have regulatory
frameworks, such as CITES (the Convention on International Trade in
Endangered Species), that regulate trade in particularly vulnerable
species, but enforcement is difficult, particularly because processed

plant products are so hard to identify.

Recent studies have revealed that the use of medicinal plants goes
beyond the traditional methods. Endophytes: Microorganisms that live
inside plant tissues have been studied, and some medicinal plants
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properties are actually due to structures synthesized by their microbial
symbionts. All of this has opened new frontiers in drug discovery
directed to the plant microbiome. Likewise, investigations of how
medicinal plants interact with the human microbiome are revealing
mechanisms of action that were previously obscure.We will probably
see that traditional knowledge and modern science will be integrated
and used together to study medicinal plants in the future. This may be
one reason why approaches like reverse pharmacology starting with
human documented traditional uses and working backwards to
discover active compounds and their mechanisms are showing
effectiveness for developing botanical medicines with established
safety profiles. At the same time, sophisticated analytical approaches,
including metabolomics and systems biology, are allowing scientists
to more thoroughly characterize the complex, multi-compound effects
of medicinal plants.The growing potential of traditional medicine for
closing the health gap is also a driving force behind its integration
into the public health systems in many countries. Herbal medicines
assessment guidelines have been established by the World Health
Organization, along with guidance to member states for developing
policies that will ensure the safety, quality, and efficacy of traditional
plant medicines and for supporting their appropriate integration in the

context of healthcare systems.

Medicinal Animals

The practice of using animals and animal products in the treatment of
disease is an ancient, arts widely practiced in human cultures. Though
not as well studied as medicinal plants, remedies derived from
animals represent major pillars of traditional systems of medicine
worldwide and continue to inspire the development of modern
pharmaceuticals. The hundreds of thousands of species in the animal
kingdom offer another rich source of compounds with therapeutic
potential, in addition to the medicinal resources of plants and

microorganisms, ranging from venoms and toxins to complex
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biological molecules.Medicinal animals fall within taxonomic
spectrum, being represented by the entire diversity of the animal
kingdom. Invertebrates, and in particular marine invertebrates like
sponges, corals, mollusks and echinoderms, have proven to be rich
sources of bioactive compounds. One example is a Caribbean sea
sponge known scientifically as Tectitethya crypta, which yielded the
chemical models that were instrumental in the development of
antiviral drugs such as acyclovir and anticancer agents like
cytarabine. Insects occupy salient positions in traditional
pharmacopeias, with honey bees (Apis mellifera) not only writing the
book on honey now employed in medicinal practices across cultures
but also propolis, royal jelly and bee venom, all of which demonstrate
document therapeutic properties. Medicinal uses of vertebrates [fish,
amphibians, reptiles, birds and mammals] range from pain relief,

wound healing and inflammatory conditions.

The vast biochemical diversity of medicines derived from animals
provides insight into the complex ecological relationships and
evolutionary forces that have driven the evolution of animal
physiology. Venoms and toxins evolved mainly as deterrents or
hunting strategies, and possess highly specific compounds that target
cellular processes like nerve transmission, blood coagulation, or
cellular function. Venom from the Gila monster (Heloderma
suspectum), for example, was responsible for the creation of
exenatide, a drug used to treat type 2 diabetes, while molecules in
cone snail (Conus) venoms have produced potent pain medications,
such as ziconotide. Examples include venoms, such as specialized
secretions from toads (Bufo species), which are incorporated into
traditional Chinese cardiotonic medications, and amphibian skin
peptides with antimicrobial activity .Animal products are involved
less than plants in the healing practices of traditional medicine
systems around the globe. Traditional Chinese Medicine (TCM)
comprises about 1,500 animal species in its pharmacopeia including
more familiar names, for example, bear bile, rhinoceros horn and
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different marine organisms. Ayurvedic medicine uses therapeutic
products such as ghee (clarified butter), animal milks, honey, and
certain animal tissues. While plants are the most common indigenous
medicine, different animals and local fauna are also employed
medicinally by indigenous healing traditions across the Americas,
Africa, and Australia and beyond — often with specific preparation
techniques, in association with ritualistic or ceremonial
applications.This is especially true with respect to plant and animal
utilization; the ethical and conservation implications are much more
severe for animal utilization. The demand for medicinal use of many
of these endangered species has had a significant impact on their
overall decline. The best known of these are critically endangered
rhinoceros species, whose horns are hunted in some traditional Asian
medicine despite no evidence of their effectiveness. As an example
gall bile extraction from Asiatic black bears (Ursus thibetanus) in
captivity also has considerable animal welfare issues in addition to
conservation considerations. These instances underscore the pressing
need for sustainable alternative and science-based resources for
conventional animal therapeutics.Pharmaceutical research today
continues to investigate the best use of animal-derived substances but
with more sustainable and humane systems. Intro; Marine
bioprospecting has revealed hundreds of thousands of unknown
compounds from marine organisms and several marine-derived drugs
have been given clinical approval, such as trabectedin (obtained from
the sea squirt Ecteinascidiaturbinata) for cancer treatment and omega-
3 fatty acids from fish for the cardiovascular system. These findings
typically use  low-sampling  techniques,  synthetic-production

methods, or aquaculture to mitigate environmental damage.

Insects are exceptional candidates for a renewable source of
biologically active compounds. The treatment, known as maggot
therapy and utilising sterile larvae from the common green bottle fly

(Lucilia sericata), has seen a resurgence as a highly effective remedy
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for chronic wounds and is now administered in hospitals around the
globe. But apitherapy the medicinal use of honey bee products has
received growing scientific interest, with manuka honey now being
acknowledged for its potent antibacterial properties, and is used in
licensed wound dressings. In particular, leveraging insect farming for
medicinal purposes is more environmentally friendly than the use of
larger animals, and may often be conducted, as with larger animals, at
community scales.Advances in biotechnology are leading to new
methods for producing medicines derived from animals, for example.
Today, many animal proteins can be produced using bacterial or cell
culture systems, and recombinant DNA technology makes such an
approach quite feasible. Several modern biologic agents, including
recombinant forms of the anticoagulant hirudin (originally found in
medicinal leeches [Hirudomedicinalis]), growth factors, and enzymes
are produced in recombinant systems as well, which are derived from
animal tissues. These technologies provide pathways to harness the
therapeutic potential of compounds from animals while mitigating
conservation- and ethics-related issues.Zoopharmacognosythe study
of how animals self-medicate with plants, soils or other substances
offers another perspective for understanding animals as healers. From
chimps eating particular plants when ill to birds making insecticidal
plants part of their nest or butterflies seeking specific mineral
compounds, observations of the wild have inspired the searches for
new therapeutic agents. This line of work spans behavioral ecology
and pharmacology to reveal how non-human animals have
independently  evolved  self-medicating  behavior.Traditional
knowledge of medicinal animals is subjected to similar challenges as
the aforementioned and additionally the influence of the
misconstrued notion of animal use. Establishing this knowledge
between humans and nonhumans needs approaches centred on
sensitivity that honour the ways of cultural practices but also respect
the current limitations of conservation imperatives alongside animal
welfare needs. In other instances, scientific scrutiny of traditional

animal medicines has also explored the viability of plant or synthetic
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solutions that respect cultural heritage while minimizing the

ecological footprint.

Thus, international trade in medicinal animals and their products is
regulated through legal instruments such as CITES, which restricts or
prohibits commerce in endangered species. But illegal trade still
threatens many medicinal animals, due to their high prices and
ongoing demand. Soalongside enforcement, the development of
sustainable alternatives, public education around conservation issues
and evidence-based assessments of the veracity of medicinal claims
on wildlife products will be key to addressing this challenge.Given the
risk of zoonosis, the intersection of medicine with animal/r human
disease ecology warrants scrutiny. Thewildlife trade linked to
traditional medicine has previously been associated with disease
transmission events, underscoring the need for safe and regulated
practices. On the other hand, compounds from animals can provide
solutions for human infectious diseases; frog and insect antimicrobial
peptides show promise against antibiotic-resistant bacteria and
horseshoe crab blood (Limulus Amebocyte Lysate) is critical in
detecting bacterial contamination in medical products.Exploring the
therapeutic potential and evolutionary origins of medicinal animals
involves research into their chemical ecology. With no physical means
of defence, numerous marine organisms have evolved chemical
deterrents, which can bind to biological pathways that are conserved
across many different species, making them an excellent source of
drug leads. Can BioDiv-BIOTICA data and biochemical and
biophysical modelling provide a basis for understanding these
important ecological interactions that can inform bioprospecting and
conservation strategies that can be employed to maintain the
conditions under which these chemical interactions can persist and are
conserved?Minuscule quantities are needed for identification and
characterization of active compounds using analytical technologies

that have transformed how we study medicines derived from animals.
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Methods like mass spectrometry, NMR spectroscopy, and genome
mining enable researchers to reveal structures and functions of
complex biological macromolecules that could not have been
analyzed in prior eons. These methods allow for validation or
falsification of classical claims about animal medicines, while
reducing the volume of material needed for investigation.Work toward
animal ethics frameworks for medicinal animal testing continues to
develop, with a focus on the principle of 3Rs -- replacement (using
alternatives to animal testing), reduction (decreasing the number of
animals involved), refinement (reducing suffering). Such principles
impact not just laboratory animal use, but increasingly the sourcing of
animals used in traditional and modern medicines. Guidelines for
ethical sourcing have been developed for certain medicinal animal
products, like sustainably sourced leeches and humanely produced bee

products.

From a long- term perspective, the future of medicinal animal
research would seem to be moving toward biomimetic methods that
avoid the need to obtain animal compounds—though perhaps not, at
this stage of our research and development, to care more about animal
welfare. By studying the overall structure and function of animal
molecules with therapeutic value, approximating synthetic analogues
or novel classes of compounds based on natural designs can be
achieved. They carry the positive knowledge of the traditional
medicines of animals, while at the same time helping to resolve
conservation and ethical issues with technology.DiscussionThe
conceptualization of animal medicines underwent a significant shift
within the public health framework to an evidence-based assessment
of their benefits and risks, as well as recognition of their cultural
significance. Certain traditional animal remedies appear to contain
pharmacologically active compounds or confer authentic therapeutic
benefit, whereas others may be ineffective or even potentially toxic.
Driven by these events, health authorities are increasingly
recognising the need for a more balanced approach to patient safety,

226
MATS Centre for Distance and Online Education, MATS University



conservation of endangered species, and animal welfare

considerations that respects traditional knowledge.
4.1.2 Challenge to Biodiversity of Medicinal Plants and Animals

Medicinal plants and animals are under attack like never before, and
not only individual species, but entire healing traditions and future
medicines (therapeutics) are at risk. These difficulties arise from the
intricate interplay between human actions, biological systems, and
socioeconomic considerations, resulting in a perfect storm that
necessitates holistic preservation solutions. Q. By understanding these
threats, what strategies can we implement to protect the medicinal
biodiversity for us and future generations?The leading threat to
medicinal biodiversity globally is habitat destruction. And
deforestation, especially in tropical areas abundant in medicinal
species, destroys both known therapeutic resources and endless
undiscovered ones. The Amazon rainforest, which is home to dozens
of thousands of plant species and thousands of animal species
believed to have medicinal uses, is devastated every year, losing
around 10,000 square Kkilometers as farmlands, logging, and
infrastructure developments spread. Likewise, coastal development
endangers marine ecosystems, which contain proprietary bioactive
compounds, as urbanization depletes medicinal species from diverse
habitats all over the world. Even when they are not completely
destroyed, habitat fragmentation isolates populations, lowering
genetic  diversity  and increasing  susceptibility to  other
stressors.Overharvesting threatens many high-value  medicinal
species directly, especially those wild-harvested. Natural regeneration
rates are often significantly outstripped by commercial demand,
particularly for species with slow growth rates, particular habitat
requirements, or parts which are collected destructively. These include
Prunus africana (African cherry), whose bark is harvested for prostate
treatments; Warburgiasalutaris (pepper-bark tree), overharvested for

its antimicrobial bark in southern Africa; and pangolin species, hunted
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to near extinction for their scales used in traditional Asian medicine.
When there is sudden international interest in medicinal species, or
when economic duress causes local communities to increase
harvesting pressure with few other livelihoods available, this problem
is compounded.

Climate change brings new challenges for conserving medicinal
biodiverse. Changing temperature and precipitation patterns impact
the distribution of species and may move medicinal plants and
animals beyond their growth range or suitable habitat. Changes in
phenology shifts in the timing of flowering, fruiting, migration or
reproduction can disrupt ecological relationships that are critical for
medicinal species. If climate change shifts the environmental
conditions, it may also affect the production of bioactive compounds,
because most of the medicinal molecules are produced as a response
to the environmental stressors, which are becoming more
unpredictable than ever. Alpine medicinal plants notoriously rich in
protective compounds are particularly threatened because rising
temperatures allow invasive species to intrude at higher
elevations.Pollution affects medicinal biodiversity by several
pathways.  Such aquatic ecosystems can host therapeutic
microorganisms that can be disrupted by agricultural runoff
containing medicines and fertilizers, which can also contaminate
medicinal plants. Industrial pollutants and heavy metals, for example,
accumulate in medicinal species and can make them unsafe to use.
Pharmaceutical runoff alone has become a potential threat, as the
drugs humans and livestock excrete leach into waterways and impact
aquatic life, including those with therapeutic uses. Specifically, air
pollution can affect plant physiology and secondary metabolite
production, possibly leading to reduced therapeutic properties in
medicinal plants grown in polluted areas.Invasive species pose a
threat to medicinal biodiversity because they outcompete native
therapeutic plants, interfere in ecological relationships, or prey
directly on medicinal animals. Invasive plants like Lantana camara
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spread rapidly through tropical regions, invading diverse communities
of medicinal plants, as do invasive insects like the emerald ash borer,
which decimate medicinal trees throughout North America. Ironically,
invasive species, many of which have medicinal value, have become
part of local pharmacopeias, and thus pose unique management

problems that must weigh elimination versus utilization.

Genetic degradation occurs in molecular species despite the fact that
they persist in cultivation or protected areas. The extinction of wild
populations and traditional varieties decrease the genetic diversity
underlying adaptation to changing environments and the production of
diverse medicinal compounds. Many medicinal plants that have been
cultivated represent only a small fraction of their genetic diversity as
species, having been chosen for particular traits and adapted to
agricultural conditions. This genetic kindling may decrease resistance
to newly arising pests and diseases, while constraining the
phytochemical diversity that typifies wild populations.The erosion of
traditional knowledge is an underappreciated threat to medicinal
biodiversity. As elders, the knowledge-holders die without passing
their knowledge and teachings onto the younger generations,
important information on identifying medicinal species, sustainable
harvesting, preparation techniques and therapeutic uses is lost. This
cultural erosion can happen while species continue to walk the earth;
from a medicinal standpoint, they are “functionally extinct.”
Compounding the problem is changing lifestyles, the urbanization
process, formal education systems that devalue traditional knowledge
and the declining prestige of traditional healing professions in much
of the world.The tensions surrounding the conservation of medicinal
biodiversity stem from biopiracy and inequitable commercialization.
Companies that generate profitable products from traditional
medicinal knowledge without just compensation to source
communities create no local incentive to conserve garimpo resources

and generate distrust that stymies collaborative research. And
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historical cases like Madagascar periwinkle (Catharanthus roseus),
which became a commercial product in the search for cancer
treatments, but returned relatively few benefits to Madagascar
itself—illustrate these inequities. While global frameworks such as
the Nagoya Protocol seek to address these issues, there are still
challenges to implementation, particularly when it comes to
traditional knowledge that transcends national borders or medicinal

species that are widely distributed.

Existing regulatory frameworks are often insufficient in allocating
conservation requirements against the sustainable utilization of
medicinal biodiversity. Tight and uninformed provisions can lead
medicinals to be driven underground, while loose ones permit
overexploitation. Harmonization of regulations crossing international
borders is especially difficult because medicinal species and products
commonly cross international borders as part of both legal and illegal
trade networks. Moreover, the regulation of quality and safety of
traditional animal and plant medicines varies significantly between
countries, which leads to confusion on the part of consumers and
practitioners, as well as sometimes imposing inappropriate standards
based on pharmaceutical models.Market conditions can have
powerful, albeit sometimes paradoxical, effects on medicinal
biodiversity; in some instances they can create economic incentives
to promote conservation behavior but in others lead to
overexploitation forces. Peaks in price leads to harvesting surge as
values rise or lack of economic opportunities leads traditional
harvesters to collect more when no other income-generating
opportunities are available. Globalized markets for medicinal species
have severed many consumers from the ecological contexts where
their remedies were sourced and lowered awareness around
sustainability matters. Synthetic alternatives may simultaneously
relieve the pressure on wild species, but they could also drive down
their commercial value, removing the incentives for conservation
altogether.Medicinal biodiversity is often pitted against other
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perceived more economically beneficial land wuses, where
development is constantly pressuring it. Mining, infrastructure, and
agricultural expansion often target biodiversity hotspots, including
medicinal species. The economic valuer of medicinal biodiversity
tends to undervalue its longer-term and option values the scope of
future discoveries and benefits so that even if a case can be made that
there are short-term returns incitaments to conserve medicinal
biodiversity the economic calculus will ultimately favor exploitative

models over conservation in conventional cost-benefit analyses.

Pharmaceutical medicine has transitioned healthcare systems in many
parts of the world, and the resulting dynamic has in some places
diminished cultural value of traditional medicinal biodiversity. As
communities gain access to clinics and manufactured medicines,
traditional remedies are increasingly viewed as outdated or ineffective
and this may reduce the social incentives to maintain knowledge and
conservation practices associated with traditional remedies.
Integration of traditional and conventional medicine is one such
solution, but poorly designed integration efforts may increase
medicalization of traditional practices, thereby losing their cultural
dimensions and the related conservation ethics.Limited capacity to
carry out relevant research hinders scientific understanding relevant
for effective conservation of medicinal biodiversity. Most
biodiversity-rich countries do not have the necessary facilities,
funding or trained staff to catalogue their medicinal species, identify
their chemical components or establish sustainable management
plans. These gaps can be addressed through international research
collaborations, but they raise concerns regarding data ownership,
publication credit, and intellectual property rights, which must be
navigated carefully to avoid reproducing inequitable patterns of
knowledge extraction.Transboundary and cross-sector challenges of
governance complicate the protection of medicinal biodiversity.

Medicinal species are rarely distributed along administrative borders,
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and coordination is needed between different government agencies,
levels of authority, and sometimes even nations. Protected area
designations can act as barriers against traditional harvesters (Corbera
and Brown 2010) and do not necessarily come with alternative
livelihoods to assuage gaps in subsistence needs (Brockington et al.
2008), implicating a tension between conservation and community
priorities. While community-based governance models have the
potential to strengthen Indigenous peoples’ and local communities’
place-based stewardship systems, supportive policy frameworks and

recognition of traditional rights are needed if they are to be effective.

Especially for medicinal species, it can take years or decades to
generate returns on sustainable harvesting; the economics of
conservation are incredibly difficult. Funding for conservation tends
to operate on short-term project cycles that do not lend themselves to
the long-term commitments needed for effective medicinal
biodiversity protection. Tools like biodiversity offsets, payments for
ecosystem services, and bioprospecting agreements are innovative
financing mechanisms that address some market failures in the
conservation of biodiversity areas but have yet to be scaled up and
applied to medicinal species .Changes in both the threats to medicinal
biodiversity and the opportunities for its conservation are related to
demographic and lifestyle changes. Urbanisation separates
increasingly large segments of the population from direct encounters
with medicinal plants and animals, which may undermine their
advocacy for their conservation. Conversely, demand for natural
health products in urban areas can also present new markets that meet
sustainable wild harvesting or cultivation, if properly managed. In
many societies traditional knowledge holders are aging, increasing the
urgency of documentation efforts and involving youth in traditional
medicine revitalization offers hope of continued transmission of
conservation practice.The diversity of medicinal plants and animals,
one of the most valuable natural inheritances of humanity, is a living
pharmacy forged through millions of years of evolution and thousands
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of years of human observation and trial and error. This biological
treasury, meanwhile, still delivers new treatments for disease and
underpins cultural practices and livelihoods across the globe. But this
extraordinary resource is being threatened like never before by
habitat destruction, overharvesting, climate change and the other
challenges that threaten both individual species and the ecological
relationships that support them.All of this is a long way of saying that
we need to conserve not just the plant prevent it from going extinct
but also the people who have knowledge of it and sustainable systems
for utilizing them. This necessitates integrated approaches that
acknowledge the interdependencies between ecological health,
cultural vibrancy, economic development, and human wellbeing. Only
through valuing medicinal biodiversity on all its planes, including
scientific, cultural, economic and spiritual merits, can we devise
conservation strategies that preserve this invaluable resource for
generations to come, while still allowing for its ethical and sustainable
use in the present.The future of conserved medicinal biodiversity will
require balanced approaches to combine traditional knowledge and
modern science, local agency and global accountability, immediate
need and long-term sustainability. Collective efforts like these can
help ensure that nature’s medicine cabinet stays open and effective,
helping to address human health issues while preserving the
ecological and cultural context that lends these remedies their

impact."”

SUMMARY: Biodiversity of medicinal plants and animals refers to
the variety and variability of species that provide therapeutic benefits.
In Ayurveda, these natural resources are fundamental for maintaining
health, preventing diseases, and treating illnesses. Medicinal plants
like Ashwagandha, Tulsi, and Neem, and animal-derived products
such as honey, milk, and ghee are used for their healing properties.
The rich biodiversity ensures a wide range of bioactive compounds

that support immunity, enhance digestion, detoxify the body, and
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balance the doshas (Vata, Pitta, Kapha). Conservation of medicinal
biodiversity is crucial, as overexploitation or habitat loss can reduce
the availability of these valuable resources and affect the practice of
traditional medicine. Understanding this biodiversity allows for
sustainable use and integration of traditional knowledge into modern

healthcare.

MULTIPLE CHOICE QUESTIONS

Which of the following is a key principle in Ayurveda related to
medicinal resources?

a) Use of synthetic drugs only

b) Conservation of biodiversity

c) Exclusive use of animal products

d) Ignoring natural resources

Answer: b) Conservation of biodiversity

Tulsi is primarily used in Ayurveda for:

a) Strengthening immunity and respiratory health

b) Improving vision

¢) Reducing hair growth

d) Enhancing skin pigmentation

Answer: a) Strengthening immunity and respiratory health

What does biodiversity in medicinal plants and animals ensure in
Ayurveda?

a) Limited availability of medicine

b) Variety of therapeutic compounds

c) Only animal-based remedies

d) Replacement of natural resources with chemicals

Answer: b) Variety of therapeutic compounds

Which of the following is an animal-derived product commonly
used in Ayurveda?

a) Neem

b) Honey

c¢) Ashwagandha

d) Tulsi

Answer: b) Honey

Why is conservation of medicinal biodiversity important?

a) To promote overexploitation of resources

b) To reduce the practice of traditional medicine

¢) To maintain sustainable availability of natural remedies

d) To eliminate traditional knowledge

Answer: ¢) To maintain sustainable availability of natural remedies
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UNIT 4.2

PHARMACOLOGICAL PROPERTIES OF SECONDARY AND
ACTIVE METABOLITES OF MEDICINAL PLANTS USED IN
AYURVEDA

Ayurveda is an ancient system of medicine that originated in India
over 5,000 years ago. It is one of the oldest systems of holistic
healing in humanity. Derived from the Sanskrit words, Ayur (life) and
Veda (science), Ayurveda literally means “the science of life.” It is a
holistic system with roots in both the body and the mind with a focus
on the overall spiritual development. Medicinal plants form the
backbone of Ayurvedic practice, and their potency is attributable to
their diverse phytochemical profile. There exist thousands of
secondary metabolites in these plants compounds which are not
necessary for the plant’s growth and development but are very
important in its adaption, defense and survival strategies. In
Ayurvedic medicine, these secondary metabolites are the actives that
conferred medicinal activity that were historically attributed to
various herbs and botanicals. The number of works highlighting the
pharmacological properties of these compounds have grown
considerably over the last decades due to the interest in validating
traditional knowledge with scientific modern methodology and the
possibility of developing new therapeutical agents based on the
properties of these natural products.This investigation explores the
diverse pharmacological repertoire of secondary metabolites derived
from Ayurvedic medicinal plants, including structural types,
molecular mechanisms, and therapeutic use. We shall explore their
interactivity with human physiology to bring on therapeutic
ordinations, frequently substantiating those traditional uses gleaned
from ancient Sanskrit manuscripts (such as the Charaka Samhita and
Sushruta Sambhita) through the prism of modern science. We will also
review recent efforts in contemporary pharmaceutical research

regarding natural products, such as the generation of standardized
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extracts, isolated compounds, novel drug development based on
Ayurvedic plant metabolites and their translation into practice (i.e.,

kanji and other specific preparations he mentioned previously).

4.2.1 Ayurvedic Pharmacology: The Biochemical Foundations

Ayurvedic medicinal plants are rich in bioactive compounds, which
are responsible for their therapeutic actions. Medicinal plants contain
hundreds of bioactive compounds acting in complex synergies unlike
synthetic pharmaceuticals typically containing a single active
compound. These secondary metabolites can be classified into the
following main biochemical classes that possess specific structural
features and pharmacological effects contributing to the
pharmaceutical effects of the plant.Phenolic Compounds: One of the
Most Diverse and Ubiquitous Group of Plant Secondary Metabolites
in Ayurvedic Medicinal Plant Phenolics are characterized by the
presence of at least one hydroxyl group on their aromatic ring
structures and can be as simple as phenolic acids or as large and
polymeric as tannins. Their biological activities are also
heterogeneous, with  strong antioxidant, anti-inflammatory,
antimicrobial, and chemopreventive effects reported in multiple
modalities. Bundles, therefore, their outstanding levels of phenolic
compounds in plants, including Terminalia chebula (Haritaki),
Emblica officinalis (Amalaki), and Terminalia bellirica (Bibhitaki)
were the foundation of the well-known Ayurvedic anticancer
formulation "Triphala,” which is widely utilized in treating
gastrointestinal disorders and for immunomodulation and anti-aging
effects.Flavonoids represent a subclass of phenolic compounds
characterized by an exceptionally high structural diversity, with
upwards of 9000 characterized variants47. Their common core
structure is made up of two aromatic rings linked by a three-carbon
chain, typically with an oxygenated heterocycle. The structural
diversification leads to a broader range of pharmacological

characteristics, ranging from antioxidant, anti-inflammatory,
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anticarcinogenic, antimicrobial, cardioprotective, and neuroprotective
effects. Flavonoids are a class of polyphenols known for their
antioxidant properties, and certain Ayurvedic herbs are well-
recognized for their high flavonoid concentration, such as Bacopa
monnieri (Brahmi), which is known in Ayurveda for its nootropic
effects, Glycyrrhiza glabra (Yashtimadhu) for its anti-inflammatory
and hepatoprotective activities, and Pueraria lobata (Kudzu) for

traditional used in cardiac disorders and alcoholism.

These compounds are known as terpenoids, another main class of
secondary metabolites found in Ayurvedic medicinal plants. These
compounds are based on isoprene residues and are classified
according to the number of isoprene residues present in their
structure: monoterpenes (C10), sesquiterpenes (C15), diterpenes
(C20), triterpenes (C30), and tetraterpenes (C40). Terpenoids are
pharmacologically diverse compounds with antimicrobial, anti-
inflammatory, analgesic, anticancer, antiviral and immunomodulatory
activities. Many terpenoid-rich Ayurvedic plants have displayed
therapeutic benefits against diverse disease states including
Azadirachta indica (Neem) which contains deep limonoid content
that elicits potent antimicrobial and antiparasitic activities,
Withaniasomnifera (Ashwagandha) which produces withanolides with
adaptogenic and immunomodulatory potential, and Commiphora
wightii (Guggul) guggulsterones with known cholesterol-lowering
effects.Introduction Alkaloids are nitrogen containing secondary
metabolites that exhibit strong pharmacological activities. Common
examples of these compounds are those that target central nervous
system and exert analgesic, antimalarial, anticancer, and antimicrobial
effects. Some well-studied Ayurvedic plants with alkaloids include
the alkaloidal extract of Rauwolfia serpentina (Sarpagandha), which
yielded reserpine, the first isolated antihypertensive compound;
Berberis aristata (Daruharidra), which contains berberine, an

antimicrobial and metabolic agent with broad-spectrum effects; and
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Piper longum (Pippali), which contains piperine to improve the
bioavailability of other compounds and has immunomodulatory
properties.One class of bioactive compounds, saponins, is
amphipathic and foams like soap and is known to contribute greatly to
the therapeutic profiles of many Ayurvedic herbs. These compounds
exhibit hemolytic, immunostimulant, antioxidant, anti-inflammatory
and anticancer activities. Bacopa monnieri (Brahmi) a triterpenoid
saponin bacoside compounds, which promote cognitive enhancement.
Gotu kola (Centella asiatica) has triterpene saponins including
asiaticoside and madecassoside that promote wound healing and is
helpful with venous insufficiency. Tribulus terrestris (Gokshura) is
rich in steroidal saponins. Research into the hormones balancing and

aphrodisiac potential of this data, amongst others.

Tannins are high-molecular weight polyphenols capable of
precipitating proteins, characterized by their astringent, antimicrobial,
antioxidant, and anti-inflammatory properties. These compounds are
prevalent in Ayurvedic plants long used in healing of wounds, burn,
and gastrointestinal disorders. Antimicrobial and antioxidant profiles
of Terminalia chebula (Haritaki) Galla tannins. Tannins in Phyllanthus
emblica (Amalaki) stabilize vitamin C; moreover, they boost its
bioavailability. Acacia catechu (Khadira) is a source of condensed
tannins with astringent and hemostatic activity traditionally used for
wound healing.\olatile, aromatic components, mostly terpenes and
terpenoids, that give fragrance and therapeutic note to most of the
herbal products of Ayurvedic herbs and now a day essential oils are
being extracted from various ayurvedic herbs. Such drafts are often
antimicrobial, anti-inflammatory, antioxidant and  anxiolytic.
Essential oils of several plants that are traditionally used for
respiratory  diseases (Ocimum  sanctum), digestive diseases
(Cinnamomum verum), and skin diseases (Santalum album) show a
diverse pharmacological profile when compared to other aromatic
plants.This biochemical diversity highlights the multifactorial
treatment that traditional Ayurvedic medicine provides as multiple
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compounds in a medicinal plant contribute to the holistic healing
properties through complementary or synergistic activities. New
pharmacological studies shed light on these multifaceted interactions
and reveal scientific validation for traditional use alongside alternative

therapeutic applications.

4.2.2 Action Mechanisms of Natural Metabolites

The second part includes the perceived effects of Ayurvedic medicinal
plants on human ailments based on the detailed phytoconstituents-
mediated biological targets, which interact with Ayurvedic medicinal
plants secondary metabolites items via specific mechanisms.
Previously attributed to vague mystical forces or supernatural
phenomena, these mechanisms are increasingly understood through
the disciplines of molecular biology, receptor pharmacology, and
intracellular command and control pathways. It connects traditional
knowledge with modern medical science, proving ancient wisdom
while still broadening how we can use these natural compounds.One
of the most studied pharmacological properties of plant secondary
metabolites is antioxidant mechanisms. Through direct scavenging of
reactive oxygen species (ROS) and free radicals, metal chelation, and
upregulation of endogenous antioxidant defense systems, compounds
such as flavonoids, phenolic acids, and carotenoids have the ability to
neutralize free radicals. As an example, curcumin from Curcuma
longa (Turmeric) demonstrates remarkable antioxidant activity by
several mechanisms including direct or indirect scavenging of free
radicals, inhibition of ROS-generating enzymes such as
cyclooxygenase and lipoxygenase, and activation of nuclear factor
erythroid 2-related factor 2 (Nrf2), a master regulator of the
antioxidant response. Likewise, catechins of Camellia sinensis (Tea)
chelate transition metals that otherwise would react in Fenton
reactions providing hydroxyl radicals, as well as also scavenging
superoxide and peroxynitrite radicals. This offers experimental basis

for the widespread anti-oxidant activity of many Ayurvedic herbs
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traditionally used in "Rasayana™ (rejuvenation) therapy and suggests
potential protection against oxidative stress induced maladies like

neurodegenerative disorders, cardiovascular disease and premature

aging.

Another key mechanism of action of medicinal plant metabolites in
Ayurveda is their anti-inflammatory activity. Inflammation, while a
critical part of the host defense defense, can become pathological
upon dysregulation and contribute to a range of chronic diseases.
Secondary metabolites regulate inflammatory responses via multiple
pathways which involve the inhibition of pro-inflammatory enzymes
(cyclooxygenase, lipoxygenase), suppression of inflammatory
cytokines (TNF-a, IL-1B, IL-6), modulation of the transcription
factors (NF-xB, AP-1) and regulation of inflammatory cells
recruitment and activation .Boswellic acids isolated from Boswellia
serrata (Shallaki) have a specific inhibitory effect on 5-lipoxygenase,
leading to decreased leukotriene production, and subsequently have
an effect on inflammatory mediators in arthritic conditions.
Andrographolide from the medicinal herb Andrographis paniculata
(Kalmegh) inhibits the activation of NF-kB, and is anti-inflammatory
in various inflammatory diseases by down-regulation of pro-
inflammatory genes. The withanolides present in Withaniasomnifera
(Ashwagandha) modulate the production of pro-inflammatory
cytokines to anti-inflammatory cytokines, thus ascribed the
immunomodulatory property to them. These mechanistic insights also
lend support to the classical use of these herbs for inflammatory
disorders as diverse as arthritis and asthma to inflammatory bowel

disease and dermatitis.

Secondary metabolites may interact in a very intricate way with the
various systems of immune surveillance through their immune
modulation mechanisms governing api-immune signalling rather than
causing mere immune stimulation or inhibition, thus rendering it a

very refined approach of Ayurvedic pharmacology. This balanced

240
MATS Centre for Distance and Online Education, MATS University



approach is in accordance with the Ayurvedic perspective of returning
to homeostasis, as opposed to pushing physiologic processes in one
particular direction. Polysaccharides from Tinospora cordifolia
(Guduchi) exercise innate immunity by activating macrophages and
increasing phagocytosis and reactive nitrogen intermediates result
without leading to an excessive inflammatory response. (Ginsenosides
from Panax ginseng are not traditionally considered Ayurvedic herbs,
but they have found their way into modern Ayurvedic
practice.)Substantiated adaptogenic effects on immune function have
been demonstrated by ginsenosides from Panax ginseng, which exert
immuno-modulations of T-cell functions, cytokine production, and
antibody reactions.  Glycyrrhizin ~ from  Glycyrrhiza  glabra
(Yashtimadhu)  shows both  macrophage activation-related
immunostimulatory and complement activation combined with
inflammatorycytokine production inhibition-related
immunosuppressive effects. Such complex immunomodulatory
mechanisms clarify the traditional applications of these herbs in
diseases requiring immune enhancement (recurrent infections, cancer)

and immune regulation (autoimmune diseases, allergies).

Many Ayurvedic plants used historically for infectious disease seem
to be potent because of their antimicrobial mechanisms. Their modes
of action have been described to target pathogens at several points,
including the cell membrane, the cell wall, nucleic acid synthesis,
energy metabolism and virulence factor production. Another
mechanism of Berberine is the intercalation with bacterial DNA that
leads direct inhibition in the cellular division as well as protein
synthesis and then interacts with surface proteins of bacteria leading
disruption. Thiols in the active site of bacterial enzymes react with
allicin from Allium sativum (Garlic) , thus blocking multiple
metabolic pathways at the same time while lowering the probability of
developing resistance. Nimbidin inhibits hyphal growth and disrupts

the fungal cell membrane of Azadirachta indica (Neem). These
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pleiotropic antimicrobial mechanisms, sometimes targeting multiple
targets at once, may explain the low frequency of resistance
development against natural plant-derived antimicrobials, a key asset
in the time of rising antimicrobial resistance.Among the Ayurvedic
medicinal plant based pharmacological property, adaptogenic
mechanisms may be considered as the most characteristic one. By
definition, adaptogens are non-specific agents which increase the
resistance of the body to a stressor owing to their ability to regulate
physiological processes towards the direction of homeostasis. This
multifaceted pharmacological profile parallels that of a concept
contained within ayurvedic texts known as 'Rasayana’, meaning that
which removes or counteracts a Yin/yang imbalance, increasing
strength, immunity, vitality, and longevity. The eleutherosides (from
Eleutherococcussenticosus (Siberian Ginseng, now combined in
modern  Ayurvedic  practice), which modulate the HPA,
downregulating excessive cortisol production during stress while
enhancing it when needed. Panax ginseng ginsenosides modulate the
balance of excitatory and inhibitory neurotransmitters, facilitating
psychological homeostasis and mental stability during stress.
Glycyrrhizin from the Glycyrrhiza glabra plant (Yashtimadhu) acts
through modulation of cortisol metabolism, thereby adjusting stress
response. These mechanisms can be classified as adaptogenic, and
may account for the epistemological basis for the traditional use of
these distinctive herbs to increase resilience against physical,
emotional and environmental stressors; very much in line with
modern approaches that further our understanding of concepts such as

allostatic load and stress-related pathophysiology.

The neuroprotective mechanisms supporting the effectiveness of
many of these herbs have long been a basis for their traditional use in
Ayurveda for cognitive enhancement, memory enhancement, and
neurological diseases. Neuroprotective mechanisms of secondary
metabolites include antioxidant defense, modulation of the
neurotransmitter systems, inhibition of excitotoxicity, regulation of
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the neuroinflammation and increasing the production of the
neurotrophic factors. Bacosides (the active components of Bacopa
monnieri, Brahmi) increase dendritic branching and synaptic
plasticity, as well as adjusting acetylcholine release and monoamine
neurotransmitter systems. Withings found that Withanolides from
Withaniasomnifera (Ashwagandha) stimulate neurite outgrowth,
regenerate axons, and reduce P-amyloid-induced neurotoxicity via
antioxidant and anti-inflammatory mechanisms. Curcumin from
Curcuma longa (Turmeric) was found to cross the blood-brain barrier
and decrease neuroinflammation while increasing brain-derived
neurotrophic  factor (BDNF) production. The neuroprotective
mechanisms explored above lend further credence to the traditional
use of these herbs in Ayurvedic medicine, such as the use of these as
"Medhya Rasayanas™ (cognitive enhancers) , whilst promoting their
viability as a potential drug candidate for modern neurotherapeutics
in ailments such as Alzheimer's disease, Parkinson's disease, and

stroke.

The cardioprotective activities against various Ayurvedic herbs
traditionally being used for the treatment of heart and circulatory
disorders. Various cardioprotective mechanisms followed, such as
antioxidant defense, lipid metabolism modulation, vascular tone
regulation, anti-inflammatory action, antiplatelet activity, and ion
channels modulation for the secondary metabolites. Guggulsterones
from Commiphora wightii (Guggul) inhibit cholesterol homeostasis
through farnesoid X receptor antagonism and bile acid synthesis
modulation. Terminalia Arjuna (Arjuna) glycosides and its constituent
arjunolic acid exhibit positive inotropic effects and strengthen the
cardiac muscle with antioxidant protection and myocardial adaptation.
Milk Thistle (Silybum marianum, ‘the heart protection' herb, nowwith
modern Ayurvedic acceptance), Silymarin stabilizes cardiomyocyte
membranes under oxidative stress while increasing glutathione levels

in cardiac tissues. Such mechanisms contribute to the cardioprotective
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aspect described in Ayurvedic practice under the category of
"Hridya" herbs, which refers to substances that support and protect the

heart.

It excludes the different classes of the mechanisms by which many
traditional Ayurvedic herbs are effective in liver and systemic
detoxification. Secondary metabolites provide hepatocyte protection
via distinct mechanisms such as antioxidant defenses, phase | and
phase Il detoxification enzyme modulation, anti-inflammatory
effects, bile flow regulation, hepatocyte membrane stabilization, and
liver regeneration. Silymarin: Derived from Silybum marianum (Milk
Thistle), prevents toxins from penetrating hepatocyte membranes, and
scavenge free radicals in the liver and facilitate replenishment of
glutathione and facilitate hepatocyte reproduction by stimulating
protein  synthesis. Phyllanthin and hypophyllanthin  (Indian
gooseberry) Phyllanthus niruri (Bhumyamalaki) Can protect against
hepatotoxins by maintaining glutathione levels, thereby reducing lipid
peroxidation in hepatocytes. For example, Andrographis paniculata
(Kalmegh) and Andrographolide has been shown to induce phase Il
detoxification enzymes such as glutathione-S-transferase and to
attenuate hepatic inflammation through inhibition of NF-kB42. Such
holistic hepatoprotective actions are well addressed in Ayurveda
where such substances are known as "Yakriduttejaka" — substances
that directly strengthen and protect the hepatobiliary system and
affirm to the modern view of the liver as a key metabolic organ
crucial for detoxification and metabolic homeostasis.Active
compounds in Ayurvedic plants, their extracted and metabolized
nutrients either alone or in combination demonstrate myriad medicinal
features according to their mechanisms of action, representing a huge
bridge from ancient Ayurvedic principles to modern pharmacological
contexts based on scientific evidence. The insight into the interaction
of secondary metabolites with specific molecular targets and
signaling pathways can help validate the traditional applications, can
optimize the herbal formulations, can identify the novel therapeutic
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applications, and can be relied on for potential development of new
pharmaceutical agents based on these natural products. This
mechanistic understanding also helps integrate Ayurvedic herbs into
modern healthcare systems, giving them a scientific basis when

incorporating Ayurveda into conventional therapies.

Phenolic Compounds and Flavonoids in Ayurvedic Medicine

Phenolic compounds and their class flavonoids form one of the most
pharmacologically important groups of secondary metabolites in
Ayurvedic medicinal plants. The structural diversity of the various
types of glycosides translates to a broad range of pharmacological
activities relevant to traditional Ayurvedic applications, lending
scientific credence to millennia—old therapeutic practices.Curcumin
which is major curcuminoid from Curcuma longa (Turmeric) is an
example of the diverse pharmacologic potential of phenolic
compounds. A polyphenolic  compound with a unique
diferuloylmethane structure possessing remarkable pleiotropy of
biological activities. This anti-inflammatory effect is mediated
through the inhibition of cyclooxygenase-2 (COX-2), lipoxygenase,
and inducible nitric oxide synthase (iNOS) enzymes as well as
suppression of the pro-inflammatory transcription factor NF-«B, thus
supporting use of turmeric in inflammatory diseases like arthritis that
is supported by a clinical evidence showing efficacy equivalent to that
of non-steroidal anti-inflammatory drugs with better safety profiles.
Antioxidant actions of curcumin through direct scavenging of the
reactive oxygen species and Nrf2-mediated upregulation of
endogenous antioxidant systems validate its use in degenerative
diseases associated with oxidizing stress in traditional medicine.
Perhaps most importantly, curcumin's potential in cancer prevention
and therapy is becoming clearer as steps are planned to use curcumin
in the modulation of several signaling pathways that are involved in
carcinogenesis, angiogenesis, and metastasis. It's consistent with

Ayurvedic classical texts that suggest turmeric as a medicine for
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"Arbuda” (abnormal growths) and "Granthi" (glandular swellings),
indicating ancient recognition of its anticancer properties. Although
curcumin itself is poorly bioavailable and pharmacologically
ineffective, on the Asian continent, Ayurvedic preparations generally
have included turmeric along with its piperine-containing partner, the
black pepper (Piper nigrum), the antique amalgamation now validated
by contemporary pharmacokinetic studies documenting that piperine
can also augment the curcumin metabolism by acting on hepatic and

intestinal glucuronidation.

The pharmacological activities associated with flavonoids owe much
to the structural details on the flavonoid scaffold, as shown by the
potential effects of catechins, a subclass of flavan-3-ols that are found
in abundance in Camellia sinensis (Tea). The Major catechin of green
tea, epigallocatechin gallate (EGCG), is a strong antioxidant,
neutralizing free radicals and chelating metal ions as well as
regulating redox-sensitive transcription factor. Its anticarcinogenic
effects occur via several mechanisms, including inhibition of
carcinogen-activating enzymes, induction of phase Il detoxifying
enzymes, inhibition of cell proliferation, and induction of apoptosis in
tumor cells. The active principles of green tea, notably catechins, have
received great attention and current research supporting the
consumption of this beverage for various body disorders, including
poor lipid and glucose metabolism along with impaired weight
control, finds reinforcement in Ayurvedic practice for many centuries,
which has integrated this tea in various formulations particularly for
metabolic disorders as well as for extracting health benefits of the
herb. EGCG inhibits the enzyme pancreatic lipase, the main enzyme
responsible for dietary fat absorption, and increases thermic fat
oxidation, two mechanisms underlying its use in traditional medicine
to stimulate digestion and prevent excess "Meda" (adipose tissue)
accumulation . Of note as well is that the antimicrobial effect of
catechins against oral pathogens may provide a scientific basis for the
use of tea in Ayurveda to enhance dental health, showing how

246
MATS Centre for Distance and Online Education, MATS University



empirical observations in traditional medicine often antedate the

scientific corroboration of those practices.

An exemplary case is Quercetin: a flavonol distributed across a large
set of Ayurvedic plants, including Allium cepa (Onion), Emblica
officinalis (Amalaki) and Ginkgo biloba (integrated into
contemporary Ayurvedic practice), which displays structural
specificity for receptor interactions and enzyme inhibitory properties.
Its unique 3-hydroxyflavone backbone enables it to bind to several
targets, such as phosphoinositide 3-kinase, tyrosine kinases, and
estrogen receptors. These actions lead to various pharmacological
effects, such as anti-inflammatory action by inhibiting the production
of inflammatory mediators, immunomodulatory action by regulating
the Th1/Th2 balance, and antiallergic action by stabilizing mast cells
and inhibiting histamine release. Such properties support long-
standing Ayurvedic applications of quercetin-rich plants in conditions
of excess inflammation and immune dysregulation such as respiratory
allergies and skin conditions. Quercetin’s cardiovascular effects, such
as antihypertensive by angiotensin-converting enzyme inhibition and
vasorelaxant by endothelium-dependent nitric oxide production,
correlate  with traditional wusage for heart disorders and
“RaktavahaSrotas” (circulatory channel) disorders.The phenolic
compound Silymarin, a flavonolignan complex of Silybum marianum
(Milk Thistle, included in current Ayurvedic practice), is testimony to
the vast hepatoprotective potential of phenolic compounds. Its main
component, silibinin, interacts with membrane phospholipids,
enhancing membrane stability, preventing the entrance of various
toxins, while also contributing to the integrity of the membrane of
hepatocytes . At the same time, it promotes RNA polymerase |
activity, resulting in increased ribosomal protein synthesis and
facilitating hepatocyte regeneration following injury. Silymarin also
modulate phase | and phase Il detoxification enzyme activities,

favoring the xenobiotics metabolism while preventing the transition
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into the reactive intermediates. These mechanisms provide scientific
validation for the traditional use of milk thistle for liver disorders and
systemic detoxification, which corresponds with the Ayurvedic
concept of “Yakrit” (liver) as a central organ of “Agni” (digestive and
metabolic transformation) and “Ama” (toxin) elimination. Clinical
studies using modern methodologies have confirmed the efficacy of
the silymarin in a range of malignant and benign conditions including
alcoholic liver disease, viral hepatitis, drug-induced hepatotoxicity
and nonalcoholic fatty liver disease, illustrating how traditional plant-
based hepatoprotective approaches are able to complement the

insights of modern hepatology.

Resveratrol (a stilboene component isolated from the plant Polygonum
cuspidatum, also called Japanese Knotweed, with some amount also
present in some common traditional Ayurvedic herbs) is another
compound that shows how phenolic compounds can modify central
metabolic processes in a manner relevant to lifespan and age-
associated diseases. Its upregulation of sirtuin enzymes, in particular
SIRT1, reinforces many of the biological actions of caloric restriction,
including the promotion of mitochondrial biogenesis, increasing
cellular stress resistance, and prolonging lifespan in experimental
models. These benefits parallel the Ayurvedic term “Rasayana”
substances that enhance longevity and combat aging. The
cardioprotective functions of resveratrol, such as activation of
endothelial nitric oxide synthase, prevention of platelet aggregation,
and modulation of lipid metabolism, provide a basis for traditional
usages for cardiovascular health and vascular protection. Its
neuroprotective effects, mediated through antioxidant defense, anti-
inflammatory effects and cerebral blood flow enhancement,
substantiate traditional uses for cognitive enhancement and
neuroprotection. Drawing on ancient wisdom cast into the form of
scientifically formulated "Rasayana" formulations inspired by
individual scientific elucidation of resveratrol's mechanisms and
targets, a new generation of "Rasayana"” formulations have emerged
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that couple ancient wisdom with contemporary understanding of
aging biology.Apigenin, a flavone found in Matricaria chamomilla
(Chamomile), Ocimum sanctum (Tulsi) and many other Ayurvedic
herbs, illustrates how relatively small structural differences of
flavonoids can provide specific neuropsychiatric effects. By
selectively binding to benzodiazepine receptors, it mediates the
anxiolytic effects associated with conventional benzodiazepines
without the sedation and dependence liability. This mechanism
confirms the classical use of these herbs for "Manas Roga" (Mental
Disorders) with symptoms of overthinking, restlessness, insomnia,
etc. And based on the data from up to October 2023, Apigenin also
possesses neuroprotective properties and exerts neuroprotection from
the inflammatory mediator production in microglia, astrocytes and
supports its classical use also in neurological diseases. Its
antiproliferative and pro-apoptotic action on cancer cells particularly
mediated by cyclin-dependent kinases inhibition and p53 induction
substantiate traditional uses against abnormal growths and tumors.
The scientific understanding of apigenin’s mechanisms explains how
traditional Ayurvedic practitioners had empirically discovered and
used herbs with specific psychoactive effects, long before psychiatry
was put in place in modern times, building sophisticated systems for

psychological wellbeing thousands of years ago.

The famous Ayurvedic formulation "Triphala" contains three fruits
Terminaliachebula (Haritaki), Terminalia bellirica (Bibhitaki),
andEmblica officinalis (Amalaki) which are rich sources of
polyphenolic compounds such as ellagic acid and ellagitannins that
exert various synergistic effects in a variety of physiological systems
through their complex phenolic structures. Intestinal benefits of
tannins include prebiotic effects, through promotion of beneficial
microbiota, astringent effects, through protein precipitation and
toning of mucous membrane, and antimicrobial effects against enteric

pathogens. These mechanisms support which verifies the traditional
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use of Triphala for gastrointestinal health, regular elimination, and
detoxification. Unique metabolism of ellagitannins by gut microbiota
to produce urolithins, which exhibit systemic anti-inflammatory and
anticancer activities, highlights the importance of a unique metabolite
component to their effects after absorption. This microbiome-
mediated bioactivation demonstrates the implicit understanding
inherent in traditional Ayurvedic formulations, which typically
addressed gut health as the cornerstone of systemic health a notion
currently being affirmed by Modern science on the gut-brain axis and
microbiome host interactions.However, scientific exploration of these
medicinal plants continues to extent its pharmacological activitiest to
many fields. Modern analytical techniques have enabled the
identification, quantification, and standardization of these
constituents in herbal preparations, addressing concerns about
consistency and quality control. Q SAR studies have revealed how
specific structural features determine receptor binding, enzyme
inhibition and other biological activities, allowing the rational
development of semi-synthetic derivatives with improved efficacy or
bioavailability.  Pharmacokinetic ~studies have also tackled
conventional  challenges of  absorption,  distribution, and
metabolism—spawning new delivery systems to optimize
bioavailability without compromising the synergisms inherent in
whole-plant formulations. Such synergy between ancient experiential
wisdom and current methodologies has great potential for drug
discovery and development, extracting and refining evolutionary
predispositions in plant secondary metabolites while subjecting them

to modern pharmaceutical screening paradigms.

Terpenoids and Essential Oils in Ayurvedic Medicine

Terpenoids are among the largest and structurally most diverse classes
of plant secondary metabolites, comprised on the basis of the number
of isoprene units (C5H8) in their structure. Terpenoids can be either

constituents of plant mixtures (especially essential oils), or pure

250
MATS Centre for Distance and Online Education, MATS University



bioactive compounds with unique pharmacological properties from
Ayurvedic medicinal plants. Their molecular heterogeneity correlates
with an equally remarkable range of biological activities, which fits
very well with classical uses in Ayurveda.Monoterpenes (C10) are the
smallest class of terpenoids and consist of two units of isoprene and
are the most abundant components of essential oils (f.e. in the
Ayurvedic herbs) in characteristic aroma. These volatile compounds
easily transverse cellular membranes and the blood-brain barrier
which is the basis for their acute effects on the nervous system and
traditional use in ‘“ManovahaSrotas” (mind-carrying channels)
disorders. Menthol is a monoterpene alcohol found in high
concentrations in Mentha piperita (Peppermint), that stimulates the
opening of transient receptor potential melastatin 8 (TRPMS3)
channels that provide a sensation of coolness and induces pain relief
through a mechanism of counter irritation. This mechanism explains
why peppermint has long been utilized in Ayurvedic traditional
practices for headaches, muscle aches, and digestive discomfort
associated with excessive “Pitta” (heat) .At the same time, menthol
dilates digestive smooth muscle by calcium channel antagonism,
which probably's why it works well on digestive spams and irritable
bowel syndromes -- conditions historically thought to develop from
"Vata" (air) disorders. This action on Pitta and Vata together supports
classical formulations in which peppermint is combined with other

herbs to balance multiple doshas at once.

Limonene is a cyclic monoterpene found in high amounts in citrus
peel oils and has been estimated to be present in more than 300
species of Ayurveda herbs, including Citrus medica (Bijapura) and
Zanthoxylum armatum (Tejbal) (thats why it is included in Ayurvedic
medicine), which possess immense chemotherapeutic potential by
inducing phase | and phase Il detoxification enzymes, inducing levels
of glutathione, and inducing apoptosis in transformed cells. Such

mechanisms support the traditional use of these applications for
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detoxification and management of abnormal growths. Limonene’s
anxiolytic effects, mediated through gamma-aminobutyric acid
(GABA) neurotransmission and supporting traditional uses for
anxiety, stress, and insomnia. The gastric protective and prokinetic
properties, stimulating gastrointestinal motility while protecting the
mucosa, have also been consistent with Ayurvedic usages for digestive
stagnation and gastric inflammation. Embarking on a practice of
modern aromatherapy using limonene-dominant essential oils for
elevating mood and reducing stress can be seen as a modern
application of ancient Ayurvedic aromatherapy principles in which
careful selection of the essential oils leveraged scents against
unwanted mental states and emotional processes.D-1,8-Cineole
(eucalyptol), a monoterpene ether found in Eucalyptus globulus and
incorporated into modern Ayurvedic practice and Cinnamomum
camphora (Karpura), is one monoterpene that demonstrates an effect
on respiratory physiology. Its mucolytic and bronchodilatory
properties are due to stimulation of respiratory ciliary movement,
inhibition of inflammatory mediators, and relaxation of bronchial
smooth muscle. These mechanisms vindicate classical vaidyas in
prescribing for respiratory congestion, bronchitis, and sinusitis
conditions of excess "Kapha™ (phlegm) in Ayurvedic parlance. The
antimicrobial effects of 1,8-cineole targeting infectious respiratory
pathogens, especially its ability to disrupt the bacterial membrane, and
therefore, are proposed to support and explain the folkloric use of
these therapeutic herbs in infectious respiratory disorders. Here,
modern clinical research has validated the use of the herbal medicine
1,8-cineole for use in chronic obstructive pulmonary disease, asthma
and sinusitis, showing how traditional plant-based respiratory

medicines augment modern pulmonology.

Sesquiterpenes (C15), containing three isoprene groups, display even
greater structural diversity and more potent anti-inflammatory and
antiallergic activity that is consistent with traditional uses for
hypersensitivity disorders. Chamazulene, a sesquiterpene derived

252
MATS Centre for Distance and Online Education, MATS University



from Matricaria chamomilla (Chamomile) exhibits 5-lipoxygenase
inhibitory activity and thus inhibition of leukotriene formation, in
addition to scavenging reactive oxygen species. These mechanisms
compound chamomile’s traditional use for inflammatory skin
conditions, allergic reactions, and mucosal irritation reviewed both in
Ayurvedic texts and in contemporaneous medical traditions over
Eurasia. Bisabolol, a sesquiterpene alcohol extracted from chamomile,
exhibits complementary anti-inflammatory action through inhibition
of cyclooxygenase and of inflammatory cytokine synthesis. It also
facilitates tissue regeneration via its enhancement of granulation
tissue formation, overwhelmingly supporting traditional use of
chamomile for skin rejuvenation and wound healing. The scientific
understanding of these mechanisms has led to new generations of
dermatological formulations which blend the anti-inflammatorytastic
benefits of these sesquiterpenes with other Ayurvedic botanicals that
have been traditionally used to improve the health of the
skin.Unfortunately, it appears that the therapeutic targeting of multiple
inflammatory pathways worldwide with active-based therapies
remains in its growing stages, with a limited number of examples,
whilst exceptions like boswellic acids for example, yielded from the
pentacyclic triterpene Boswellia serrata (Shallaki), can selectively
modulate specific inflammatory pathways that are usually
pathologically implicated in chronic inflammatory disorders. These
compounds inhibit 5-lipoxygenase by a non-redox non-competitive
mechanism and are different from classical anti-inflammatory agents.
This leads to a specific inhibition of leukotriene synthesis and no
inhibition of cyclooxygenase activity which provides anti-
inflammatory effect without inducing gastrointestinal adverse effects
seen with non-steroidal anti-inflammatory drugs. These mechanisms
confirm Boswellia’s usage in traditional treatment for arthritis,
inflammatory bowel disease and asthma — ailments of excess “Vata”
(movement) and “Pitta” (inflammation) in Ayurvedic medicine.
Boswellia has seen modern clinical trials validate its effectiveness in
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these conditions, most notably osteoarthritis and Crohn’s disease,
illustrating how age-old plant-based anti-inflammatories can augment

or even supplant conventional therapies in certain situations.

SUMMARY: Medicinal plants used in Ayurveda owe their
therapeutic effects primarily to their secondary and active metabolites.
These metabolites, including alkaloids, flavonoids, terpenoids,
saponins, glycosides, tannins, and phenolic compounds, are bioactive
molecules that interact with biological systems to produce
pharmacological effects. Alkaloids often exhibit analgesic,
antimalarial, and antimicrobial activities, while flavonoids are known
for their antioxidant, anti-inflammatory, and cardioprotective
properties. Terpenoids demonstrate anticancer, antiviral, and
hepatoprotective  actions, whereas saponins contribute to
immunomodulatory, hypocholesterolemic, and anti-inflammatory
effects. Glycosides show cardiotonic and anti-diabetic activity, and
tannins possess astringent, antimicrobial, and wound-healing
properties. The pharmacological actions of these compounds form the
scientific basis for many Ayurvedic formulations, making them vital
in maintaining health, preventing disease, and complementing modern
therapeutic approaches. Understanding these metabolites aids in the

standardization, efficacy, and safety of herbal medicines.

MULTIPLE CHOICE QUESTIONS

Which class of secondary metabolites is primarily responsible for
analgesic and antimicrobial activities in medicinal plants?

a) Flavonoids

b) Alkaloids

c) Saponins

d) Terpenoids

Answer: b) Alkaloids

Flavonoids in Ayurvedic plants are mainly known for which of
the following properties?

a) Antioxidant and anti-inflammatory

b) Hypocholesterolemic and immunomodulatory

c¢) Cardioprotective and hepatoprotective
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d) Astringent and wound-healing
Answer: a) Antioxidant and anti-inflammatory

Which metabolite class contributes to immunomodulatory and
anti-inflammatory effects?

a) Glycosides

b) Tannins

c) Saponins

d) Alkaloids

Answer: c) Saponins

Tannins in medicinal plants are mainly associated with:
a) Cardioprotective effects

b) Wound-healing and antimicrobial activity

c¢) Antimalarial properties

d) Anti-diabetic effects

Answer: b) Wound-healing and antimicrobial activity

Terpenoids exhibit which of the following pharmacological
properties?

a) Analgesic and anti-diabetic

b) Anticancer, antiviral, and hepatoprotective

¢) Immunomodulatory and astringent

d) Cardioprotective and hypocholesterolemic

Answer: b) Anticancer, antiviral, and hepatoprotective
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UNIT 4.3INTELLECTUAL PROPERTY RIGHTS (IPR)

4.3.1 Protecting Traditional Knowledge Systems

Traditional knowledge systems (TKS) are the cumulative wisdom,
innovations, and practices of indigenous and local communities that
have evolved, sustained, and passed down through generations. These
knowledge systems capture a wide array of expressions—from the
medicinal use of plants and traditional agricultural practices to
cultural expressions and spiritual beliefs. Because of their immense
value to humanity, however, traditional knowledge systems have
historically lived outside the traditional framework of intellectual
property rights, which has rendered them susceptible to exploitation,
misappropriation, and commercialization without due attribution and
benefit to the traditional custodians. This vulnerability has resulted in
the emergence of phenomena like biopiracy and bioprospecting under
which the commercial utilization of traditional knowledge, especially
the biological resources, is conducted without due recognition or
benefit-sharing agreements with traditional communities.Traditional
knowledge systems (TKS) combined with intellectual property rights
(IPR) highlight difficulties that conventional modes of IPR, which
aim to protect solo creations (authorial) that are easily identified and
marked with a limited time period, cannot seem to navigate.
Traditional knowledge is typically owned collectively, spans
generations, and does not necessarily meet the patent system's
requirements for "novelty." The existence of mean national protection
regimes has led to development of a range of sui generis systems and
alternative protection mechanisms of this intellectual property that
acknowledged its special characteristics.This exploration spans the
dynamic nature of the appearances challenges that intellectual
property rights present to the diverse knowledge systems of the
world, the threats posed by biopiracy and bioprospecting, and the
developing potential of both databases and registers, for example, the
Traditional Knowledge Digital Library (TKDL), to offer them legal
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protection. The analysis also looks into international regulatory
mechanisms, particularly those put forth through the World
Intellectual Property Organization (WIPQO), as they have proposed
measures towards creating a more balanced, inclusive international
IPR frameworkwhich also recognizes indigenous and local

community’s rights over their traditional knowledge.

4.3.2 The role of indigenous knowledge systems

Traditional  knowledge systems encompass the collective
understanding, skills, and innovations developed by indigenous and
local communities over generations through observation,
experimentation, and adaptation to their local environments.
Traditional knowledge differs from the knowledge systems we
generally come across because it is simultaneously understood
through oral histories, lived experience via apprenticeships and
cultural practices rather than being written down as scientific
exploration would typically be, thus having no basis in the formal
experimentation advanced knowledge is based on.Traditional
knowledge systems cover an exceptionally wide range of knowledge,
such as medicinal knowledge on plants and animals, agricultural
practices, conservation practices, as well as cultural and spiritual
beliefs, technologies suited to the local conditions. Ayurveda in India
is an example of a complete medical system developed over
thousands of years, and Indigenous communities in the Amazon have
a wealth of knowledge about the medicinal properties of plants grown
in the rainforest. In many areas, traditional farming practices have
resulted in the evolution of crop strains that are well-suited to the
environment, leading to high levels of genetic diversity within species
and greatly enhancing agrobiodiversity.Traditional knowledge is
usually rather holistic, involving practical, spiritual and cultural
dimensions, and not seeing knowledge as just an instrument of
material progress but as a component of cultural, historical and

emotional identity. This all-disciplinary approach stands in stark
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contrast to modern knowledge systems which tend to be
compartmentalized, disrupting traditional IP regimes that separate
pieces into different boxes.Another interesting feature is the
collective ownership of traditional knowledge. Whereas conventional
intellectual property systems focus on individual inventors or creators,
traditional knowledge is often collectively owned by communities,
and its development and preservation is a shared enterprise across
generations. This model of collective ownership is in direct conflict
with conventional IPR regimes that assume specific identifiable types
of individuals who hold property interests with finite periods for
protection.Traditional knowledge is inherently dynamic and adaptive,
distinguishing it from more static notions of intellectual property.
Traditional knowledge systems evolve in response to changing
environmental and social conditions, with innovations incorporated
into the collective pool of knowledge. Being an evolutionary
character, it becomes difficult to have immutable documentation or a
protection period as required by traditional IPR systems.The
interrelationship of traditional knowledge with spiritual beliefs,
cultural practices, and community identities complicate protection
efforts even further. For many Indigenous communities, knowledge is
both inseparable from cultural identity and sacred or reserved for
certain members of the community. Traditional IPR regimes that are
predominantly economic in nature do not typically factor these
features into account.The unique features of traditional knowledge
systems namely holistic, communal, evolving and embedded in
culture raise notable challenges to their protection under conventional
intellectual property laws. lIdentifying these distinctive aspects is
necessary to formulate effective defense mechanisms that do not
compromise the cohesion of knowledge generation processes of
indigenous peoples and local communities without their consent and
that guarantees their right to retain ownership over their knowledge
and receive a fair compensation for the exploitation of that

knowledge.
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Nielsen and Tolle, however, argued that there are several different
challenges in protecting traditional knowledge systems; however, they
don't always know themselves what kinds of traditional knowledge
systems should be protected.There are numerous challenges that arise
in the context of the protection of these knowledge systems through
intellectual property rights frameworks, which are largely a result of
the fact that there are fundamental differences between the nature of
traditional knowledge and the traditional IPR mechanisms. The
challenges are conceptual, legal, practical, and institutional and call
for a holistic approach that offers something more than adaptation of
available IPR tools.The user of a traditional knowledge system is
locked into a certain type of IP rights which can be contradictory to
the nature of traditional knowledge at the conceptual level. Also,
something like the "nowvelty” requirement of patent systems
disqualifies knowledge that has existed for centuries, however
valuable or innovative it was in its cultural context. Traditional
knowledge is developed collectively over generations, and relies on
the system of biodiversity for its sustenance; yet copyright systems
are based on the notion of “individual authorship”. Copyright systems
do not work for traditional knowledge expressed in the form of
folklore, arts, music and crafts, etc. Conventional IPR mechanisms
provide time-limited protection that is also at loggerheads with the
perpetuity of traditional knowledge, which is updated each
generation.These lead directly to legal challenges arising from the
jurisdictional limitations of national IPR systems in addressing
knowledge that frequently exceeds political boundaries. Traditional
knowledge is not restricted within communities in one country,
leading to jurisdictional complexities in establishing protection
mechanisms. Local communities and Indigenous people in developing
countries, who typically possess large amounts of traditional
knowledge about food and agriculture, risk losing their intellectual
property despite the absence of protection due to a lack of
international legal frameworks adapted for the task. Moreover, the
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burden of proof in conventional IPR systems which generally
privilege written proof works against traditional knowledge systems

that are predominantly oral.

At a more practical level, issues like the documentation dilemma (i.e.,
recording traditional knowledge so it cannot be misappropriated may,
at the same time, put it in the public domain (or make it easier to
access for, for example, commercial with-profit exploitation without
benefit-sharing) Similarly, who the rightful holders of knowledge are
presents a practical problem, especially where knowledge is shared
between groups or has spread beyond their original context. These
obstacles are compounded by language barriers (or poorly conceived
translations) and the technical complexity of many IPR systems, both
of which have similarly hampered indigenous communities' effective
use of these systems for protection.The institutional aspect captures
power discrepancies between indigenous people and, against the
context of commercial interests or researchers wanting to exploit
traditional knowledge. Most indigenous communities lack the
financial resources, technical expertise, and legal support to challenge
misappropriation of their knowledge. The default economic focus
embedded in traditional IPR systems also neglects how aspects of
traditional knowledge may have more moral, spiritual and social
significance for indigenous communities than the purely commercial
perspectives that mainstream systems reflect.Divergent national
approaches to traditional knowledge protection pose challenges for
international harmonization, with some countries implementing sui
generis systems and others extend existing mechanisms of intellectual
property rights (IPR) into traditional knowledge content. This
disparity creates protective shorts and inconsistencies in cross-border
cases. Furthermore, traditional knowledge protection significantly
intersects with other policy areas—nbiodiversity conservation, human
rights, cultural heritage protection, and trade policies, to name but a
few creating complex policy environments where different objectives
often need to be balanced sensibly. These complex challenges require

260
MATS Centre for Distance and Online Education, MATS University



alternative strategies of protection for traditional knowledge which lay
outside of traditional industrial property rights (IPR). To achieve
meaningful protection, systems should take into account the
distinctive values inherent in traditional knowledge and respect the
customary laws and governance systems of Indigenous peoples;
establish appropriate consultation and consent, and equitable benefit
sharing arrangements when traditional knowledge is accessed by non-

Indigenous actors

4.3.2 Biopiracy and Bioprospecting

Biopiracy and bioprospecting result from the commercial use of
traditional knowledge, especially concerning biological resources,
being two closely linked phenomena. Both lead to the use of
traditional knowledge on biological resources, however, they differ in
their engagement with indigenous populations and how benefit-
sharing deposits are arrangedBiopiracy refers to the spoliation of
traditional knowledge and biological resources without ownership,
recognition, or remuneration for the indigenous and local
communities that have cultivated and maintained this knowledge. This
practice often consists of patenting innovations based on traditional
knowledge without acknowledging or sharing benefits with these
communities. Biopiracy has been increasingly brought to light in
several high-profile cases, such as the problematic patenting of neem-
based products, even though such application of neem has been
utilized in Indian medicine for centuries, the patenting of turmeric for
wound healing, despite its use in traditional Indian medicine for over
two centuries, and the attempts to patent ayahuasca, a plant permeated
with sacred meaning for the Amazonian indigenous communities. A
biopiracy phenomenon functioning within the bioprospecting system
conveys bigger power relations within the globalized knowledge
economy wherein an industrialized nation may domesticate local
wisdom (i.e. traditional knowledge) and transform it into privatized

intellectual property rights yet, the separate local (indigenous)
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communities which are the original inventors, receive little to no
recognition and economic offset for their original knowledge. Patent
systems — which do not treat traditional knowledge as pertinent prior
art in patent examination, allowing the granting of patents under
innovations that are derivative of traditional knowledge — further

perpetuate this asymmetry.

Bioprospecting, on the other hand, is the discovery of promising
biological molecules and genetic materials to be used (usually
commercially) often with the aid of the local people. Bioprospecting
done ethically is not biopiracy, with prior informed consent from
indigenous communities, terms that have been mutually agreed for
access to resources and knowledge, and equitable arrangements to
share the benefits of that bioprospecting. When performed
responsibly, bioprospecting has the potential to establish win-win
situations in which Indigenous communities are acknowledged and
compensated for their contributions of knowledge, while scientific
research and commercial development continue.The  major
differentiators between biopiracy and ethical bioprospecting are
threefold: the existence of prior informed consent, mutually agreed
on terms, and equitable sharing of benefits. Prior informed consent is
the idea that indigenous communities should be fully informed about
proposed research or commercial activities involving their knowledge
and granted the opportunity to grant or withhold permission.
Mutually agreed terms set the parameters for access to and use of
knowledge, while benefit-sharing agreements ensure that communities
are compensated fairly or receive another benefit when their
knowledge is used in a product that generates revenue.On the other
hand, the indigenous communities face multifaceted consequences
because of biopiracy. Economic effects consist of loss of potential
income from their knowledge contributions and restricted availability
of products based on their knowledge due to patent protections and
exorbitant pricing. Cultural effects relate to the commodification of
sacred knowledge without paying respect to cultural protocols and the

262
MATS Centre for Distance and Online Education, MATS University



possibility for spillage of traditions when divorced from their cultural
auspices. When biopiracy results in the unsustainable harvesting of
biological resources, it can pose a threat to the ecosystems that
indigenous  communities rely on, creating environmental
consequences.Principles of national sovereignty over genetic
resources, prior informed consent and sharing of benefits were
established in the Convention on Biological Diversity (CBD), which
was created to respond to biopiracy. The principles were also
solidified by the Nagoya Protocol on Access to Genetic Resources and
the Fair and Equitable Sharing of Benefits Arising from their
Utilization, which sets out more concrete guidelines for such access
and  benefit-sharing  arrangements. In  addition, WIPO's
Intergovernmental Committee on Intellectual Property and Genetic
Resources, Traditional Knowledge and Folklore has been striving to
develop international legal instruments that would facilitate an
effective protection of traditional knowledge.And qualitative changes
will only be brought about by the implementation of comprehensive
policy frameworks, institutional capacity building, and shifts in
research practices that prioritize ethical bioprospecting over biopiracy
(Duncan et al 2010). This transition process requires the
documentation of traditional knowledge, the development of
community protocols for outside party engagements, and the
establishment of benefit-sharing models that uphold indigenous values
and priorities. Moreover, improving patent examination procedures to
adequately take into account traditional knowledge as prior art would
ensure that patents which merely appropriate existing knowledge of

traditional practices are not granted.
4.3.3 Traditional Knowledge Protection Legal Frameworks

Securing the legal protection of traditional knowledge systems has
taken numerous forms, from adaptations of the existing practices of
intellectual property rights systems to sui generis systems developed

exclusively for traditional knowledge. Contrarily, these legal
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frameworks are more or less effective in terms of protecting
traditional knowledge considering its unique features and operate at
different degrees of the national, regional, and international
levels.Intellectual property rights (IPRs) have been tailored in various
ways in specific contexts as they were never meant to protect
traditional knowledge. The patent system, for example, had been
revised in some jurisdictions to include disclosure on the source of
genetic resources and related traditional knowledge, as a means of
preventing biopiracy through a process of increased transparency. Top
of Form The advantage of using this mechanism of trade mark and
other geographical indication systems for the upholding of traditional
products and avoiding confusion about the rightful place of origin
have been widely used where appropriate. Collective (and
certification) marks, in particular, would provide opportunities for
communities to differentiate their traditional products in the
marketplace. Particularly in regard to communally held traditional
knowledge, trade secret protection has been proposed as a means
under which communities can retain control over secret traditional
knowledge that is not in the public domain, although the concept of
what constitutes "reasonable efforts to maintain secrecy” in such a
context is problematic.Realising the inadequacy of adapted
conventional mechanisms, a considerable listed of countries have
formulated sui generis systems for protecting traditional knowledge.
They usually recognize the collective nature of traditional knowledge,
offer time-unlimited protection, establish special systems of
registration, and generate specific rights and obligations adapted to
the nature of traditional knowledge. These challenges are addressed in
various national legal frameworks such as Peru’s Law Introducing a
Protection Regime for the Collective Knowledge of Indigenous
Peoples; Panama’s Special System for the Collective Intellectual
Property Rights of Indigenous Peoples; and India’s Biological
Diversity Act which includes specific provisions for traditional
knowledge protection.Indigenous and local community customary

laws are critical to traditional knowledge governance: they establish
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norms for how knowledge is shared, used, and safeguarded within a
community. Acknowledging and incorporating these customary laws
into formal legal systems is an essential aspect of sound traditional
knowledge protections. Others have started to include references to
legal regimes granting customary laws status in traditional knowledge
systems, recognizing their legitimacy in determining allowable uses of
traditional knowledge and benefit-sharing arrangements.Material
transfer agreements, research agreements, and benefit-sharing
contracts are types of contractual mechanisms that help to legally
protect intellectual property by clarifying the terms concerning access
to traditional knowledge and ensuring equitable distribution of
benefits. These contractual approaches can be tailored to specific
context and community preferences that statutory mechanisms may
not always provide flexibility in achieving. But their efficacy is
contingent on negotiation skills, enforcement systems and an

accommodating legal context.

Access and benefit-sharing (ABS) frameworks, particularly as
defined by the Convention on Biological Diversity and the Nagoya
Protocol, establish interdependent rights concerning access to genetic
resources and related traditional knowledge. These bring forth the
need for prior informed consent, mutual agreed-upon terms and fair
benefit sharing arrangements when traditional knowledge is accessed
and used. These principles are implemented in a differing manner
nationally but vary greatly around the world, with some countries
enacting a full access and benefit-sharing law while others use
existing legislation or decide to apply them to specific
sectors.International frameworks for protecting traditional knowledge
include the Convention on Biological Diversity (CBD), the Nagoya
Protocol, the International Treaty on Plant Genetic Resources for
Food and Agriculture, the UN Declaration on the Rights of Indigenous
Peoples and several UN Educational, Scientific and Cultural

Organization (UNESCO) conventions focused on cultural heritage.
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Though these instruments lay a solid foundation, they are not always
detailed enough to set enforcement mechanisms and thus require
implementation through national legislation.While this is shifting the
legal landscape, giant gaps continue to exist for traditional knowledge
protection. The absence of an internationally binding instrument
ensuring the protection of traditional knowledge leads to
inconsistencies across the different jurisdictions. The limited official
recognition of collective and community rights in many legal systems,
undermines the effective and full protection of communally shared
knowledge. The enforcement challenge, especially in cases of cross-
border misappropriation, underlines the necessity for better
international cooperation mechanisms. Moreover, Indigenous
communities are often ill-equipped to defend their interests and rights
due to capacity constraints when it comes to complex legal
frameworks.Should these be addressed, it needs to be through holistic
measures that incorporate the trees, the land, the water, the poison
and the people, alongside institutional capacity development and
empowering indigenous people to engage in the protective processes.
Facilitation of  international standards  through  WIPO’s
Intergovernmental Committee on Intellectual Property and Genetic
Resources, Traditional Knowledge and Folklore has progressively
influenced towards uniformity in protection, however consensus
around binding instruments is hard to achieve due to diverse national

circumstances.

4.3.4 Databases and Registers for Traditional Knowledge

Protection

Databases and registers have thus become important instruments of
the legal protection of traditional knowledge, encompassing elements
of both the defensive protection against misappropriation of
traditional knowledge and the positive protection of such knowledge
through recognition of rights, and/or enabling benefit- sharing

arrangements. Within the traditional economy of knowledge
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protection, these documentation systems work with different levels of
public transparency, organizational settings, and technical complexity
with their own strengths and weaknesses.Traditional knowledge
databases and registers are thereby primarily oriented towards a
defensive protection, recognition of positive rights, preservation and
inter-generational transmission, providing evidence, and facilitating
benefit-sharing arrangements. Professional squash — what we really
mean is squash practiced and played by non-corporate players — has
been mad for years and not just among the guests. Positive rights
recognition benefits from documentation that substantiates the
copyright of a community or whom ever over specific knowledge and
organisational, this information can also serve as the basis for benefit-
sharing arrangements. Preservation functions respond to the risk of
losing knowledge due to changes in ways of life or intergeneration
gaps, and evidence provision ensures that the documented knowledge
can be used as reference in discussion and/or conflict about the
process of establishing the facts in the case of conflict. Existing
registers (that record knowledge holders and potential users); and
Create equitable partnerships through frameworks with potential
users.So many databases and registers with different accessibility,
governance structures, and purposes have been created. Due to public
databases, traditional knowledge is broadly available to patent
examiners and researchers, thus maximizing defensive protection but
also making it more accessible for unauthorized usage. Restricted-
access databased limit viewership and essentially self-protect to
reinforce into a community. Community-based local registers are
mainly focused on the purposes of conservation and management
within the community and national registers usually have legal
standing in certain jurisdictions. Intentional documentation efforts
seek to align practices between countries, yet their legal status varies
between jurisdictions, based on national recognition.Traditional
knowledge databases and registers are built and negotiated with a lot
of complexity and nuance around consent processes, inclusion

267
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



e

il

ready for life

AYURVEDIC
BIOLOGY

criteria, knowledge representation, access protocols and sustainability
mechanisms. Knowledge holders must give their informed consent
prior to documentation, especially for sensitive or sacred knowledge.
They should design criteria for knowledge inclusion that reflect
community values and protection objectives. To protect involving
knowledge representation approaches that need to be cultural context-
aware yet usable. It's a balance between the need for visibility for
defensive protection, and safeguards against abuse. Database
sustainability entails financial, technical, and institutional aspects
over the long term.Ethical principles guide database development
recognition of community ownership over documented knowledge as
well as observance of customary restrictions on certain types of
knowledge, mechanisms for graduated access to different knowledge
categories and requirements to share benefits when documented

knowledge contributes to commercial developments.

These ethical layers demand deep partnership with communities at
every stage of the documentation process: Planning, design,
operations, and management.Documented traditional knowledge often
raises questions regarding its legal status under the laws of relevant
jurisdictions, as some countries recognize registered knowledge as
protected by law while other jurisdictions provide little or no special
status to documented traditional knowledge. This volatility
underscores the necessity of accompanying legal frameworks to
define rights over documented traditional knowledge, in particular
those related to consent needs to access and use traditional
knowledge, benefit-sharing obligations, and instruments to enforce
violations.Traditional Knowledge Databases: Traditional knowledge
databases have evolved in technology, where digital platforms allow
enhanced documentation capabilities, while also providing controlled
access, multimedia representation of knowledge, and interoperability
(technological interchange) among other systems. This shift in
technology not only allows for more thorough and detailed recording
but also better safeguards sensitive material from interception or theft.
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These systems are also equipped with metadata standards, ontological
frameworks, and multilingual capabilities, which make them more
suitable for cross-edited applications.This article explores one crucial
dimension of the effectiveness of databases and indigenous
knowledge governance systems as they relate to one another. If
databases are parte of indigenous governance, they can serve as the
tools of knowledge management, but they have the potential to
undermine traditional governance systems and processes if they are
introduced in a manner that ignores customary norms and decision-
making processes. For successful integration, the primacy of
indigenous governance structures must be recognized and databases
should be used simply as in the support of these systems not their
replacement.Real life examples of successful implementations reveal
different strategies that suit the context. Examples may include
India’s Traditional Knowledge Digital Library (TKDL), the Honey
Bee Network database, community biodiversity registers in multiple
countries, as well as digital heritage repositories held by indigenous
people around the world, but with a very different balance of
defensive  protection, positive recognition, and knowledge
preservation. These examples go to show the need for context-specific
mechanisms that fit within community priorities and the local

governance.

4.3.5 TKDL | Traditional Knowledge Digital Library | Through
WIPO

The Traditional Knowledge Digital Library (TKDL) is one of the
most systematic and successful traditional knowledge documentation
and protection initiatives, specifically targeted to address biopiracy
issues. The TKDL, developed by India as a pioneering effort to
protect India’s traditional medicinal knowledge, provides a leading
example of combining technological innovation with strategic
integration into international intellectual property examination

mechanisms.Australian patents were granted during the 1990s for the
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medicinal properties of turmeric (Curcuma longa) and neem
(Azadirachta indica), leading to costly and prolonged revocation
efforts. Aware of this and to prevent any misappropriation, India
started the TKDL project in 2001 as a joint initiative of the Council of
Scientific and Industrial Research (CSIR) and the Department of
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy
(AYUSH). The project sought to compile India's traditional medicinal
knowledge in a manner that could be accessed digitally and easily
preferred during patent reviews to ensure that no patents were granted
that amounted to traditional knowledge claims.The effort to organize
this knowledge and make it accessible for patent examiners gave rise
to the architectural design of the TKDL which has a few novel
features. An international TKRC system was developed based on the
IPC system currently in use by patent offices globally. This database
contains comprehensive documentation of classical formulations, such
as ingredients, preparation steps, therapeutic applications, and source
references in antiquity. The TKDL overcomes language barriers
through a wunique translation mechanism that translates the
information contained in the TKDL in Sanskrit, Hindi, Arabic,
Persian, Urdu, and Tamil into English, French, German, Japanese,
and Spanish, the languages used in major patent offices.Indian
Traditional Knowledge Digital Library (IT-KDL), the content includes
Traditional Medicinal Knowledge across knowledge systems of India
such as Ayurveda, Unani, Siddha and Yoga. The database records
more than 400,000 formulations in around 150 ancient texts, with the
bibliographic data, the ingredients, the preparation and the therapeutic
application treated with the utmost care. The complete knowledge
documented in this land layout serves as prior art for patent review; it
ensures that although the developers of this knowledge can write
patent claims, they cannot make patent claims that effectively

dispossess cultured products from the indigenous peoples.

This model expands defensively through access agreements with
international patent offices while ensuring information security. These
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deals allow patent examiners at major offices (including the European
Patent Office, United States Patent and Trademark Office, Japan
Patent Office and others) to access the database for examination
purposes, but block access to others that could promote biopiracy.
This withhold access model preserves the knowledge from
misappropriation while providing its visibility where most critically
needed —during patent examinations, which may otherwise grant
patents on innovations built on traditional knowledge.Recognizing
these trends, TKDL has made a significant impact on patent
examination practices, leading to a substantial number of patent
applications being withdrawn, rejected, or modified after presenting
TKDL evidence. By empowering patent examiners to discover
relevant prior art in traditional knowledge systems, the TKDL has
meaningfully decreased the number of patents that are essentially
claiming traditional medicinal formulations. This is a less costly
approach than litigating an already-issued patent, which generally
involves costly litigation.The significant aspect regarding
international impact of the TKDL is its integration with WIPO
systems. The TKDL was acknowledged by the WIPO as a crucial
model for documenting traditional knowledge, which has contributed
to its acceptance by patent offices around the world. The TKDL
classification system is affordable and efficient, outside of existing
practices, and has influenced WIPO work on standards for
documentation of traditional knowledge, and TKDL experiences have
contributed to recent discussions in WIPQO's Intergovernmental
Committee on Intellectual Property and Genetic Resources,
Traditional Knowledge and Folklore on documentation as a useful
practice relevant to protection of traditional knowledge.Such
defensive role of the TKDL is also reflected in, and has legal
implications on, the wider discussions in international forums on
traditional knowledge protection. The database lends an evidential
backing of validation for India's traditional medicinal knowledge, and
forms a basis for claims related to the national interest in the context
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of international negotiations. These laws provided a favourable
precedent whereby defensive protection could co-exist alongside
knowledge security, which has implications for traditional knowledge
documentation strategies in other contexts, through the adoption of a

restricted access model by international agreements.

TKDL is in a number of ways a successful model, but also has
limitations and challenges that it would be worth thinking about in the
context of future initiatives. The centralized, state-driven approach to
governance, however, may not be able to adequately address the
community governance issues with community engagement that are
prevalent in traditional knowledge contexts, especially over who
makes decisions about documentation of knowledge and benefit
sharing arrangements. The emphasis on defensive protection intends
to prevent misappropriation at best, without addressing whether or
how positive rights recognition or benefit-sharing may follow from
the use of traditional knowledge in legitimate innovations.
Furthermore, there is a risk that the textual nature of documentation
will be incomplete in terms of transferring those aspects of the
knowledge that are not necessarily perfected through writing.Studies
of TKDL are also relevant to other potential countries and
communities, and teach lessons around the need for systems of
classification that reflect the interests of international practices in
patent examination, the need for access arrangements tailored to
maintain a balance between defensive protection and the security of
knowledge, and the need for technological infrastructure that connect
traditional knowledge systems with those of intellectual property.
Contextual adaptations could be in the form of stronger community
engagement in governance structures, alignment with positive
protection and not just defensive/increasing the architecture, and

putting elements of customary law into documentation frameworks.

4.3.6 WIPO and Global Initiatives on Cited Standards
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The international situation with regard to traditional knowledge
protection has evolved considerably over the last decades with
various forums taking up aspects of that protection and the World
Intellectual Property Organization (WIPO) becoming a more or less
focal point for the development of harmonized approaches as regards
the intellectual property dimensions of traditional knowledge.Fallen
through the cracks of any one governance landscape, international
initiatives responding to traditional knowledge protection concern
several policy domains that are usually treated separately: intellectual
property rights, biodiversity conservation, human rights, the
protection of cultural heritage, and trade policy. The Convention on
Biological Diversity laid out some basic principles about sovereignty
over genetic resources, prior informed consent and benefit-sharing
that have guided subsequent attempts to address traditional knowledge
associated with biological resources. The Nagoya Protocol built upon
these principles, establishing more specific frameworks for access
and benefit-sharing arrangements. A multilateral system was
established by the International Treaty on Plant Genetic Resources
for Food and Agriculture for a limited set of crop species, including
provisions relevant to traditional knowledge associated with these
resources. Intellectual property approaches are complemented by
UNESCO conventions on the protection of intangible cultural
heritage, which provide frameworks for safeguarding traditional
cultural expressions and practices. The United Nations Declaration on
the Rights of Indigenous Peoples recognizes that Indigenous peoples
have the right to maintain, control, protect and develop their cultural

heritage, traditional knowledge, and cultural expressions.

In this intricately interwoven international context, WIPO has played
a pivotal role in addressing the intellectual property aspects of
protecting traditional knowledge, including with respect to traditional
cultural expressions, most notably through the work of its

Intergovernmental Committee on Intellectual Property and Genetic

273
MATS Centre for Distance and Online Education, MATS University

ready for life

AYURVEDIC
BIOLOGY



e

il

ready for life

AYURVEDIC
BIOLOGY

Resources, Traditional Knowledge and Folklore (IGC). The IGC,
created in 2000, provides a forum for international policy debate on
issues of intellectual property concerning traditional knowledge and is
working toward the establishment of international legal instruments
for effective protection.The mandate of the IGC covers three
interrelated areas, namely traditional knowledge (TK), traditional
cultural expressions (TCEs), and genetic resources (GRs) with
associated traditional knowledge. From a perspective of intellectual
property however, this systems perspective recognizes these elements
as distinct, but still as interlinked as a dynamic whole of indigenous
knowledge systems. Additional underlying principles of the
Committee’s work are close collaboration and consultation with
member states, representatives of indigenous populations, industry
groups and civil society organizations, establishing a multistakeholder
platform to shape balanced approaches to its work.The 1GC's work
has had a substantial impact on the understanding of protection gaps
in current intellectual property regimes; the development of draft
articles for potential international instruments; and providing
practical tools for the documentation and protection of traditional
knowledge. The Committee has elaborated draft articles for three
types of possible international instruments: an instrument on the
protection of traditional knowledge; an instrument on the protection of
traditional cultural expressions; and an instrument on intellectual
property issues concerning genetic resources and associated
traditional knowledge. (While negotiations are still ongoing on these
draft instruments they nonetheless mark significant progress toward

international standards in these sectors.)

WIPO engages in practical initiatives to support the protection of
traditional knowledge that encompasses technical assistance
programs, capacity-building activities, and the development of
resources to facilitate traditional knowledge documentation. The
Creative Heritage Project trains and supports communities to
document their cultural heritage and address the implications for
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intellectual property. The Indigenous Intellectual Property Law
Fellowship Program allows indigenous legal professionals to engage
in WIPO's work and strengthen capacity in their local communities.
Accredited Indigenous and Local Communities, Voluntary Fund,
Another way to further advance representation is through the
Voluntary Fund for Accredited Indigenous and Local Communities
which allows indigenous communities to attend sessions of the IGC
and ensures their views are included in session discussions.In addition
to the IGC process, WIPO has also dedicated time and resources
through the development of practical tools conducive to the
protection of traditional knowledge. The WIPO Traditional
Knowledge Documentation Toolkit offers guidance on documentation
methodologies that blend preservation objectives with intellectual
property concerns. The Database of Existing Disclosure Requirements
is a collection of national examples regarding disclosure of origin in
patent applications for genetic resources and traditional knowledge.
Such trainings can serve to build capacity among indigenous
communities to engage with intellectual property systems more
effectively.The cross-cutting nature of traditional knowledge
protection is addressed by collaborative activities of WIPO with
various international organizations. A set of joint activities with the
Convention on Biological Diversity Secretariat aimed at convergence
on approaches to traditional knowledge associated with genetic
resources. The focus of the collaboration with UNESCO is on
complementary elements of protection for tangible and intangible
cultural heritage. Partnerships with World Health Organization focus
on the intellectual property dimensions of traditional medicinal
knowledge, and those with the World Trade Organization involve
study of trade-related aspects of traditional knowledge
protection.Indigenous involvement in WIPO procedures is an
essential aspect of legitimacy and efficiency in creating international
policies. The Voluntary Fund for Accredited Indigenous and Local
Communities has funded participation of indigenous representatives
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in IGC sessions, but funding constraints have at times limited
participation. This allows indigenous representatives to coordinate
positions and engage with member states ahead of the IGC sessions.
Indigenous organizations participate as observers in WIPO processes
through accreditation mechanisms and the Indigenous Panel in the
IGC sessions offers an opportunity for indigenous issues to be raised

on specific topics being discussed.

SUMMARY

Despite these developments, and efforts to advance internationally
binding instruments for the protection of traditional knowledge,
challenges persist. Different national interests add complexities to
negotiations: certain countries advocate for strong protection
mechanisms, while others focus on public domain matters. Instrument
design will thus continue to be a balancing act between providing
flexibility for implementation at a national level while also
culminating in international harmonization. Moreover, meaningful
indigenous participation despite resource challenges continues to be a
major challenge in international processes.The IGC process may still
lead to binding instruments, while coordination and policy coherence
across global formations and forums can be critical. Finally, initiatives
on capacity-building - in particular of indigenous communities and
practitioners in order to harmoniously engage with the intellectual
property systems can be essential, especially considering the
development of ingenious ways leading to bridging customary law
systems of indigenous peoples and intellectual property. These
developments will guide the next steps in the evolution of the
international environment on traditional knowledge protection, with
WIPO remaining the key player on intellectual property aspects, while
engaging with other forums focused on complementary aspects of

protection.

Multiple-Choice Questions (MCQs)
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. What is biodiversity?

a) The variety of plant and animal species in a
specific region

b) The genetic modification of plants

c¢) A method of pharmaceutical drug development

d) A law for the conservation of forests

. Which of the following is not an example of a
medicinal plant?

a) Ashwagandha (Withaniasomnifera)

b) Tulsi (Ocimum sanctum)

c¢) Curcumin (Turmeric)

d) Cyanobacteria

. Which medicinal animal product is widely used
in Ayurveda?

a) Bear bile

b) Cow’s ghee

c) Synthetic hormones

d) Mercury

. What is the primary challenge to the biodiversity

of medicinal plants?

a) Overuse in modern medicine
b) Deforestation and habitat loss
¢) Climate stability

d) Increase in biodiversity

. Secondary metabolites in medicinal plants are
responsible for:

a) Growth and development of the plant

b) Therapeutic properties and pharmacological
activity

¢) Water absorption in plants

d) Photosynthesis
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10.

Which of the following is not a secondary
metabolite found in medicinalplants?

a) Alkaloids

b) Flavonoids

c) Vitamins

d) Tannins

The Traditional Knowledge Digital Library
(TKDL) was established to:

a) Promote the commercialization of Ayurvedic
medicines

b) Document and protect traditional medicinal
knowledge from bio-piracy

c) Support pharmaceutical companies in patenting
traditional knowledge

d) Develop synthetic versions of herbal drugs

Bio-piracy refers to:

a) Legal protection of medicinal plant patents

b) Unauthorized exploitation of traditional
knowledge for commercial gain

c) The conservation of endangered medicinal plants

d) A method of protecting genetic diversity

Which organization plays a major role in global
IPR regulations?

a) WHO (World Health Organization)

b) UNESCO

c) WIPO (World Intellectual Property Organization)
d) IMF (International Monetary Fund)

What is the main role of IPR in Ayurveda?

a) To promote free use of Ayurvedic formulations
globally

b) To ensure legal protection of traditional

knowledge and medicinal resources
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¢) To restrict research in herbal medicine

d) To promote Ayurveda only in India

Short Answer Questions

1.

10.

Define biodiversity and explain its significance in

Ayurveda.

Name three medicinal plants and their primary

therapeutic uses.

List two medicinal animals and their contributions

to Ayurvedic medicine.

What are the main challenges faced in conserving

medicinal biodiversity?

Explain the role of secondary metabolites in

medicinal plants.

What are alkaloids and flavonoids, and how are

they beneficial?

What is Intellectual Property Rights (IPR), and why

is it important for Ayurveda?

How does Traditional Knowledge Digital Library
(TKDL) help in protecting Ayurveda?

Define bio-piracy and explain its impact on

traditional knowledge.

What is the role of WIPO in safeguarding

traditional medicinal knowledge?

Long Answer Questions

1.

Explain the importance of medicinal biodiversity in

Ayurveda and its conservation challenges.
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Discuss the pharmacological properties of

secondary metabolites found in medicinal plants.

Analyze the role of medicinal animals in Ayurvedic

treatments and formulations.

Explain the concept of IPR and its significance in

protecting traditional medicinal knowledge.

Discuss the impact of bio-piracy and bio-

prospecting on Ayurvedic resources.

How does TKDL help prevent the exploitation of

Ayurvedic knowledge by foreign entities?

Explain the role of active metabolites in medicinal

plants and their therapeutic applications.

Discuss global efforts and legal frameworks for the

protection of traditional knowledge in Ayurveda.
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