principle of complementarity anatomy

principle of complementarity anatomy is a fundamental concept in biological sciences
that emphasizes the interdependence of form and function in anatomical structures. This
principle posits that the anatomy of an organism is intricately designed to support its
physiological functions. For instance, the shape of bones contributes to their ability to
support weight and facilitate movement. Understanding the principle of complementarity
anatomy is essential for students and professionals in fields such as medicine, biology, and
health sciences. This article will delve into the details of this principle, its historical
context, examples, and implications for various fields of study.

The following sections will cover the following topics:

e Understanding the Principle of Complementarity
e Historical Context and Development

e Examples of Complementarity in Human Anatomy
e Applications in Medicine and Health Sciences

e Conclusion

Understanding the Principle of Complementarity

The principle of complementarity anatomy asserts that anatomical structures are shaped
in a way that complements their functions. This means that the physical characteristics of
an organ or a system are directly related to what it does. For example, the design of the
lungs facilitates gas exchange, while the structure of the heart supports its role in
pumping blood efficiently throughout the body.

This principle can be observed across various levels of biological organization, from
cellular structures to complex organ systems. At the cellular level, the shape of a neuron is
specialized for transmitting signals, with long projections that allow for communication
with distant parts of the body. Similarly, the structure of red blood cells, which are
biconcave in shape, maximizes their surface area for oxygen transport.

Another aspect of this principle is that it highlights the adaptability of organisms. Over
time, evolutionary processes shape anatomical structures to better fit the functional
demands of the environment. This adaptability is evident in species that have evolved
specialized limbs, organ systems, or even entire body shapes to enhance survival in their
respective habitats.



Historical Context and Development

The principle of complementarity has deep roots in the history of biology and anatomy.
Early philosophers and scientists began to explore the connections between structure and
function long before the advent of modern scientific methods. The works of ancient
scholars, such as Hippocrates and Galen, laid the groundwork for understanding human
anatomy.

However, it was not until the Renaissance that significant advancements were made in
anatomical studies. Pioneers like Andreas Vesalius challenged existing notions of anatomy
through meticulous dissections and observations. Vesalius's work underscored the
relationship between anatomical structure and physiological function, effectively
embodying the principle of complementarity.

In the 19th century, Charles Darwin's theory of evolution further solidified the importance
of this principle. The concept of natural selection illustrated how anatomical features
evolve in response to functional demands, providing a mechanism for understanding the
complementarity of form and function.

Today, the principle of complementarity is a cornerstone in fields ranging from anatomy
and physiology to evolutionary biology and medicine. It informs educational curricula and
enhances our understanding of complex biological systems.

Examples of Complementarity in Human Anatomy

Numerous examples in human anatomy illustrate the principle of complementarity.
Understanding these examples can provide insights into how anatomy supports function in
a practical sense.

The Skeletal System

The skeletal system exemplifies the principle of complementarity through its design and
function. Bones are rigid structures that provide support and protection to vital organs.
Their shapes vary according to their functions:

e Long Bones: Found in limbs, these bones are designed for leverage and movement.
Their elongated structure allows for efficient motion.

e Flat Bones: Such as the skull and ribs, these bones protect underlying organs and
provide surfaces for muscle attachment.

e Irregular Bones: Like the vertebrae, these bones have complex shapes that support
the body and protect the spinal cord.



The Muscular System

Muscles also reflect the principle of complementarity. Different muscle types serve
specific functions:

¢ Cardiac Muscle: Found only in the heart, this involuntary muscle's unique striated
structure allows for efficient and rhythmic contractions necessary for pumping blood.

e Skeletal Muscle: These muscles are attached to bones and are responsible for
voluntary movements. Their long, cylindrical shape enables contraction and
movement across joints.

e Smooth Muscle: Present in the walls of internal organs, smooth muscles facilitate
involuntary movements, such as peristalsis in the digestive tract.

The Respiratory System

The respiratory system also demonstrates complementarity. The alveoli, tiny air sacs in
the lungs, are designed for maximum gas exchange. Their large surface area and thin
walls facilitate efficient diffusion of oxygen and carbon dioxide.

Applications in Medicine and Health Sciences

The principle of complementarity has significant implications in medicine and health
sciences. Understanding the relationship between structure and function can lead to
better diagnostic techniques and treatment strategies.

Diagnostic Imaging

In diagnostic imaging, the principle of complementarity allows healthcare professionals to
interpret images based on the anatomy of organs. For example, the shape and density of
structures seen in X-rays or MRIs inform physicians about potential abnormalities, such as
tumors or fractures.

Medical Interventions

Surgical techniques often rely on an understanding of how anatomical structures function.
Surgeons must consider the complementarity of anatomy during procedures to minimize
damage and promote healing. For instance, reconstructive surgery takes into account the
form and function of tissues to restore normal appearance and functionality.



Physical Therapy and Rehabilitation

In physical therapy, the principle of complementarity guides rehabilitation strategies.
Therapists design exercises that not only strengthen muscles but also promote optimal
movement patterns that align with the anatomical design of the body. This approach
enhances recovery and improves overall function.

Conclusion

The principle of complementarity anatomy is a vital concept that underscores the
relationship between anatomical structures and their functions. From the development of
anatomical understanding in ancient times to modern applications in medicine, this
principle has shaped our knowledge of biology. By recognizing how form complements
function, professionals in health sciences can improve diagnostics, treatment, and patient
outcomes. As we continue to explore the complexities of human anatomy, the principle of
complementarity remains a guiding principle in understanding the intricate design of life.

Q: What is the principle of complementarity in
anatomy?

A: The principle of complementarity in anatomy refers to the concept that the structure of
an anatomical feature is intrinsically linked to its function. This means that the physical
characteristics of organs and systems are designed to support their specific roles in the
body.

Q: How does the principle of complementarity apply to
evolution?

A: The principle of complementarity applies to evolution by illustrating how anatomical
features develop over time to enhance functionality. Through natural selection, organisms
adapt their structures to better suit their environments and improve survival.

Q: Can you provide an example of complementarity in
the human body?

A: An example of complementarity in the human body is the design of the heart. Its
muscular walls are structured to enable strong contractions, facilitating efficient blood
circulation throughout the body.

Q: How does understanding complementarity benefit



medical professionals?

A: Understanding complementarity helps medical professionals in diagnosing conditions,
planning surgeries, and developing rehabilitation strategies by providing insights into how
anatomical structures support their functions.

Q: What are the different types of bones in the skeletal
system?

A: The skeletal system consists of three main types of bones: long bones (e.g., femur), flat
bones (e.g., skull), and irregular bones (e.g., vertebrae), each designed for specific
functions related to support, protection, and movement.

Q: How do muscles demonstrate the principle of
complementarity?

A: Muscles demonstrate the principle of complementarity through their specialized
structures. Cardiac muscle is designed for rhythmic contractions in the heart, while
skeletal muscle is structured for voluntary movement, reflecting their distinct functions.

Q: What role does the principle of complementarity play
in physical therapy?

A: In physical therapy, the principle of complementarity guides the design of rehabilitation
exercises that strengthen muscles while promoting movement patterns that align with the
body's anatomical structure, enhancing recovery and function.

Q: What is the significance of alveoli in the respiratory
system regarding complementarity?

A: Alveoli are significant in the respiratory system as they demonstrate complementarity
through their large surface area and thin walls, which facilitate efficient gas exchange,
crucial for respiration.

Q: How has the principle of complementarity evolved
over time?

A: The principle of complementarity has evolved from early anatomical studies in ancient
times to modern scientific understanding, influenced by discoveries in evolution,
physiology, and medical practices, highlighting its foundational role in biology.
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principle of complementarity anatomy: PHYSICAL EDUCATION NARAYAN CHANGDER,
2023-04-23 Note: Anyone can request the PDF version of this practice set/workbook by emailing me
at cbsenet4du@gmail.com. I will send you a PDF version of this workbook. This book has been
designed for candidates preparing for various competitive examinations. It contains many objective
questions specifically designed for different exams. Answer keys are provided at the end of each
page. It will undoubtedly serve as the best preparation material for aspirants. This book is an
engaging quiz eBook for all and offers something for everyone. This book will satisfy the curiosity of
most students while also challenging their trivia skills and introducing them to new information. Use
this invaluable book to test your subject-matter expertise. Multiple-choice exams are a common
assessment method that all prospective candidates must be familiar with in today?s academic
environment. Although the majority of students are accustomed to this MCQ format, many are not
well-versed in it. To achieve success in MCQ tests, quizzes, and trivia challenges, one requires
test-taking techniques and skills in addition to subject knowledge. It also provides you with the skills
and information you need to achieve a good score in challenging tests or competitive examinations.
Whether you have studied the subject on your own, read for pleasure, or completed coursework, it
will assess your knowledge and prepare you for competitive exams, quizzes, trivia, and more.

principle of complementarity anatomy: Bioregulatory Medicine Dickson Thom, James Paul
Maffitt Odell, Jeoffrey Drobot, Frank Pleus, Jess Higgins Kelley, 2018-11-02 Over half of the world’s
population is afflicted with some form of chronic or degenerative illness. Heart disease, autoimmune
disease, diabetes, neurological conditions, cancer, Lyme disease—the list goes on. The conventional,
allopathic, treat-the-symptom-with-pharmaceutical-drugs model is rapidly falling out of favor as
patients are searching for nontoxic, advanced prevention and healing modalities that actually work.
Bioregulatory Medicine introduces a model that has proven effective for decades in other more
forward-thinking developed countries, including Switzerland and Germany. Our bodies have many
bioregulating systems, including the cardiovascular, digestive, neurological, respiratory, endocrine,
and so on. Bioregulatory medicine is a comprehensive and holistic approach to health that advocates
the use of natural healing methods to support and restore the body’s intrinsic self-regulating and
self-healing mechanisms, as opposed to simply treating symptoms with integrative therapies.
Bioregulatory medicine is about discovering the root cause of disease and takes into account the
entire person from a genetic, epigenetic, metabolic, energetic, and emotional point of view. So while
patients may have the same disease or prognosis, the manifestation of illness is entirely
bioindividual and must be treated and prevented on an individual level. Bioregulatory Medicine
addresses the four pillars of health—drainage and detox, diet, mind-body medicine, and oral
health—using a sophisticated synthesis of the very best natural medicine with modern advances in
technology. In addition to identifying the cause of disease, bioregulatory medicine promotes disease
prevention and early intervention of illness through noninvasive diagnostics and treatments, and
incorporates the use of over 100 different non-toxic diagnostics and treatments from around the
world. Forward-thinking patients and integrative practitioners will find Bioregulatory Medicine
invaluable as they seek to deepen their understanding of the body’s many regulating systems and
innate ability to heal itself.
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M. Mandel, 2010-08-06 This writer wanted to know how all things worked so the question of how the
Universe works plagued him forever. BUT he wasnt able to agree with the so-called experts there
were so many of them and they didnt all agree with each other. So the question never was answered.
Then, one day, while at the Museum of Science and Industry in Chicago, a part of the answer was
presented to me in a moment. But it was too simple, so I kept looking and after a few minutes it
occurred to me that there are actually THREE sides of a coin, this side, that side, and the in between
inside that holds all coins together..

principle of complementarity anatomy: The Oxford Handbook of International Criminal
Law Darryl Robinson, 2020-02-24 In the past twenty years, international criminal law has become
one of the main areas of international legal scholarship and practice. Most textbooks in the field
describe the evolution of international criminal tribunals, the elements of the core international
crimes, the applicable modes of liability and defences, and the role of states in prosecuting
international crimes. The Oxford Handbook of International Criminal Law, however, takes a
theoretically informed and refreshingly critical look at the most controversial issues in international
criminal law, challenging prevailing practices, orthodoxies, and received wisdoms. Some of the
contributions to the Handbook come from scholars within the field, but many come from outside of
international criminal law, or indeed from outside law itself. The chapters are grounded in history,
geography, philosophy, and international relations. The result is a Handbook that expands the
discipline and should fundamentally alter how international criminal law is understood.

principle of complementarity anatomy: A Contemporary Study of Musical Arts:
INluminations, reflections and explorations Meki Nzewi, Odyke Nzewi, 2007 The 1st three
volumes present material in a modular approach. Each volume presents progressively more
advanced concepts in the categories: musical structure and form, factors of music appreciation,
music instruments, music and society, research project, musical arts theatre, school songs
technique, and performance. The 4th volume is a collection of essays. The 5th volume contains
printed music.

principle of complementarity anatomy: The Concept of Woman, v3 Allen, 1997 The
culmination of a lifetime's scholarly work, this pioneering study by Sister Prudence Allen traces the
concept of woman in relation to man in Western thought from ancient times to the present. Volume I
uncovers four general categories of questions asked by philosophers for two thousand years. These
are the categories of opposites, of generation, of wisdom, and of virtue. Sister Prudence Allen traces
several recurring strands of sexual and gender identity within this period. Ultimately, she shows the
paradoxical influence of Aristotle on the question of woman and on a philosophical understanding of
sexual coomplemenarity. Supplemented throughout with helpful charts, diagrams, and illustrations,
this volume will be an important resource for scholars and students in the fields of women's studies,
philosophy, history, theology, literary studies, and political science. In Volume 2, Sister Prudence
Allen explores claims about sex and gender identity in the works of over fifty philosophers (both men
and women) in the late medieval and early Renaissance periods. Touching on the thought of every
philosopher who considered sex or gender identity between A.D. 1250 and 1500, The Concept of
Woman provides the analytical categories necessary for situating contemporary discussion of women
in relation to men. Adding to the accessibility of this fine discussion are informative illustrations,
helpful summary charts, and extracts of original source material (some not previously available in
English). In her third and final volume Allen covers the years 1500--2015, continuing her
chronological approach to individual authors and also offering systematic arguments to defend
certain philosophical positions over against others.

principle of complementarity anatomy: Shakespeare's Great Stage of Fools R. Bell,
2011-09-26 This lively, lucid book undertakes a detailed and provocative study of Shakespeare's
fascination with clowns, fools, and fooling. Through close reading of plays over the whole course of
Shakespeare's theatrical career, Bell highlights the fun, wit, insights, and mysteries of some of
Shakespeare's most vibrant and often vexing figures.

principle of complementarity anatomy: The Concept of Woman, Volume 3 Prudence



Allen, 2017-01-05 The culmination of a lifetime's scholarly work, this pioneering study by Sister
Prudence Allen traces the concept of woman in relation to man in Western thought from ancient
times to the present. In her third and final volume Allen covers the years 1500-2015, continuing her
chronological approach to individual authors and also offering systematic arguments to defend
certain philosophical positions over against others. Building on her work from Volumes I and 1I,
Allen draws on four communities of discourse—Academic, Humanist, Religious, and Satirical—as she
traces several recurring strands of sex and gender identity from the Renaissance to the present.
Now complete, Allen's magisterial study is a valuable resource for scholars and students in the fields
of women's studies, philosophy, history, theology, literary studies, and political science.

principle of complementarity anatomy: Mosby's Complementary & Alternative Medicine -
E-Book Lyn W. Freeman, 2008-06-09 Providing a comprehensive overview, this text includes
practical, clinically relevant coverage of complementary and alternative medicine, with commentary
by well-known experts, descriptions of recent medical advances, case studies, and the history and
philosophy of each discipline, along with indications, contraindications, practical application, and
clinical trials for each topic. Research is critically reviewed, with examples of exceptional and flawed
studies. You'll gain an understanding of the most commonly used alternative therapies, as well as
those most likely to be integrated with conventional medical treatment. - More than 200
photographs and illustrations and 15 new line drawings clarify the material and make learning
easier. - A highly readable style simplifies complex concepts and keeps the material interesting. -
Current, research-based information explores the efficacy of many therapies so you can make
decisions with confidence. - Healing methods are emphasized, rather than systems. - A topical
organization lets you use what you need for your own practice, without having to read through
extraneous detail. - Chapter openers show why the content of the chapter is important, what is
covered, and what objectives will be met. Features include: - Why Read this Chapter? - Chapter at a
Glance - Chapter Objectives - An Expert Speaks boxes highlight the personal experience of
well-known researchers and practitioners in each discipline, discussing the historical context of
research, current contributions, and future directions. - Critical Thinking and Clinical Application
Questions show real-world situations so you can test and apply your knowledge. - Points to Ponder
help you tie together and interpret facts. - A Closer Look boxes expand upon case study reviews and
clinical application examples. - Learning Opportunities suggest activities for interacting with health
care professionals. - Summary tables show outcomes from important clinical trials at a glance. -
Appendices provide information on CAM resources and contacts. - A free Evolve companion website
includes regular updates of content, student activities, and full-color images. - Three new chapters: -
Reiki describes this popular CAM therapy and how it can be used along with related ethical and
legal issues. - Measurement of the Human Biofield explores cutting-edge technology and research
into the biofield as well as theories about the implications of mind-body regulation. - The Future of
Ethnomedicine offers views of health and sickness from around the world, including perspectives
that differ from traditional instruction and media portrayals. - Includes the latest information on
professional licensing. - Seven new interviews are included, plus updates to previous interviews.

principle of complementarity anatomy: Northrop Frye and Others Robert D. Denham,
2015-08-20 Eminent Northrop Frye scholar Robert D. Denham explores the connection between
Frye and twelve writers who influenced his thinking but about whom he didn’t write anything
expansive. Denham draws especially on Frye’s notebooks and other previously unpublished texts,
now available in the Collected Works of Frye. Such varied thinkers as Aristotle, Lewis Carroll, Seren
Kierkegaard, and Paul Tillich emerge as important figures in defining Frye’s cross-disciplinary
interests. Eventually, the twelve “Others” of the title come to represent a space occupied by writers
whose interests paralleled Frye’s and helped to establish his own critical universe.

principle of complementarity anatomy: Philosophy, Biology and Life Anthony O'Hear,
2005-11-28 Demonstrates that biology and its underlying philosophy are in a state of development
defying standard stereotypes.

principle of complementarity anatomy: Becoming John Dewey Thomas Dalton, 2002-09-11 As




one of America's public intellectuals, John Dewey was engaged in a lifelong struggle to understand
the human mind and the nature of human inquiry. According to Thomas C. Dalton, the successful
pursuit of this mission demanded that Dewey become more than just a philosopher; it compelled him
to become thoroughly familiar with the theories and methods of physics, psychology, and
neurosciences, as well as become engaged in educational and social reform. Tapping archival
sources and Dewey's extensive correspondence, Dalton reveals that Dewey had close personal and
intellectual ties to scientists and scholars who helped form the mature expression of his thought.
Dewey's relationships with F. M. Alexander, Henri Matisse, Niels Bohr, Myrtle McGraw, and
Lawrence K. Frank, among others, show how Dewey dispersed pragmatism throughout American
thought and culture.

principle of complementarity anatomy: International Criminal Justice. Cooperation and
fighting of male sexual crimes Dimitris Liakopoulos, 2019-04-01 Document from the year 2019 in
the subject Law - European and International Law, Intellectual Properties, Tufts University,
language: English, abstract: The focus of this book is the analysis of male sexual crimes in
international criminal justice. The first part of the present research work is focused on the legal
analysis of the relevant articles of international criminal court's Statute regarding the obligation of
cooperation between states for the punishment of serious crimes against humanity and war. Judicial
development, starting with the ad hoc tribunals and arriving at causes at various stages of
proceedings still ongoing in the International Criminal Court (ICC), opens doctrinal and comparative
national debates especially in the case of lacking states cooperation, seeking to elaborate specific
topics such as the obligation of states cooperation, requests for assistance during preliminary
investigations,during inquires, and confidential information. Court assistance to states parties
participating in the Statute, suspending the execution of a request, the role of the prosecutor and
the non-assistance of some states impede the development and operation of international criminal
justice. The second part has attempted to analyze sexual crimes and especially the crime of male
rape.The jurisprudence of international criminal tribunals and the ICC have tried to qualify
rapeeither as a crime of genocide in the form of serious and physical injuries, even if notnecessarily
permanent (lett.b) Art.6 of the Rome Statute; or as a crime against humanity wherethere are
elements of context and above all material elements that emerge from the defenitionsgiven by the ad
hoc tribunals and the elements of crimes; or even as a war crime in case it isimplemented to that of
sexual violence, according to a geneder specific relationship tospeciem. Judges through the
jurisprudence have included in this context any conduct of asexual type of aggression to human
dignity that does not consist in an act of penetration andthat does not involve physical contract. The
contrasts are always open. Due to the lack ofdealing with a particular crime and difficult to prove it
or testify before an internationalcourt. The indication on the level of gravity of the crime is
necessary for the relevance ofsexual violence and rape as crimes against humanity that we will see
in the coming years.

principle of complementarity anatomy: Quantum Integral Medicine Michael Wayne, 2005-03
Is there an innate healing system within the body, capable of facilitating the healing process? And if
so, what is the mechanism that triggers this potential? Many scientists, philosophers, healers, and
spiritually minded people have asked these very same questions, and Dr. Michael Wayne has begun
to address the answers. Although billions of dollars fuel the modern healthcare system, people are
not getting healthier-the contrary seems to be the case. Modern medicine does not have a good
track record with chronic ailments because these are more complicated, diverse, and unpredictable,
and do not fit in with modern medicine's more linear approach that requires patterns that follow set
rules. For this reason our current form of medicine has problems with many illnesses, even those as
commonplace as the common cold.

principle of complementarity anatomy: Psychoanalysis and Women Judith L. Alpert,
2013-05-13 Within the psychoanalytic framework, there is a growing body of research and thinking
about female development. In addition, there is ongoing research within other areas of psychology,
such as developmental psychology and social psychology, which has important implications for an



understanding of women's adult development. Often these research findings are not readily available
to the analytic community, nor has much of the research been incorporated into a psychoanalytic
framework. Psychoanalysis and Women broadens analytic thinking by integrating contemporary
literature from psychoanalysis with that of other areas, both within and outside psychology, which
has implications for the undertanding of women's development. This literature is conceptualized
within a psychoanalytic framework. A basic premise underlying this book is that psychoanalysis
needs continuing review and revision in terms of what women and men are about and a continuing
focus on whether and how unfounded biases prevent analysts from understanding patients. The
present volume considers how sexism and feminism are affecting psychoanalysis and exemplifies
how the emerging field of psychoanalysis of women and the issues its existence raises should be
conceptualized. It also exemplifies some of the positive contributions that a feminist outlook gives to
the study of human behavior and should esxpand the range of hypotheses that we have about people.

principle of complementarity anatomy: The Oxford Companion to International
Criminal Justice Antonio Cassese, 2009 How to face international crimes -- Fundamentals of
international criminal law -- The interplay of international criminal law and other bodies of law --
International criminal trials.

principle of complementarity anatomy: Playing with God Ozzie Ostwalt, 2016-12-16 Playing
with God is a meditation on finding God and developing spirituality through the everyday joys,
heartaches, loves, and challenges that all human beings experience and endure. This series of
reflections began with a Lenten discipline and grew into a year-long experiment wherein the author
simply tried to pay attention to spiritual realities underlying mundane life. God is everywhere;
spirituality infuses everything; the divine energy that defines God is with us always. These are
among the truths the author wants to highlight through his reflections on developing spirituality
through intentionality. During his spiritual quest, Ostwalt discovered that God was particularly
accessible when he (the author) was at playeither with his family, through sports, through the arts,
or even when at play with the family dog. Playing with God challenges the reader to learn to play
with God by recognizing the divine that resides in our everyday activities.

principle of complementarity anatomy: Defining Rape: Emerging Obligations for States
Under International Law? Maria Eriksson, 2011-10-28 The crime of rape has been prevalent in all
contexts, whether committed during armed conflict or in peacetime, and has largely been
characterised by a culture of impunity. International law, through its branches of international
human rights law, international humanitarian law and international criminal law, has increasingly
condemned such violence and is progressively obliging states to prevent rape, whether committed
by a state agent or a private actor.

principle of complementarity anatomy: Historical epistemology of psychomotricity
Franco Boscaini, 2025-04-21 This work, scientific in nature and written in a fluent and accessible
style for the reader, aims to provide answers to some questions that have always been present in the
history of science. Who is a person, and what defines them? What is the body, and what does it
represent? What is the psyche? What is the relationship between corporeal and psychic reality?
What is the connection between the body and language? What is the value of body signals? What
role does the environment play in shopping personality, which can never disregard the body?
Questions that have increased over the years, promping the medical and human sciences, within a
historical and scientific framework, to seek answers. The partiality of the answers have driven the
emergence, in the 20th century, of a new discipline and profession. What is Psychomotricity? What is
its object of study? What are psychomotor pathologies? Who is the psychomotrician? A history of
knowledge about the person and about Psychomotricity, whose concepts were gradually structured
until they became an official discipline in the 20th century. A history of human care for the body,
which has accompanied humanity over the centuries to the point of becoming, today and always, a
profession dedicated to fostering greater individual and social well-being.
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