
sarcomere definition anatomy
sarcomere definition anatomy is a fundamental concept in the study of muscle physiology, playing
a crucial role in understanding how muscles contract and function. The sarcomere is the smallest
contractile unit of striated muscle tissue, which includes skeletal and cardiac muscles. This article
will delve into the anatomy of the sarcomere, its structural components, how it contributes to muscle
contraction, and its significance in overall muscle function. By exploring various aspects, including
the relationship between sarcomeres and muscle fibers, we aim to provide a comprehensive
understanding of this essential unit in muscle anatomy.
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What is a Sarcomere?
A sarcomere is defined as the basic functional unit of a muscle fiber, specifically within striated
muscles. Structurally, it appears as a repeating segment between two Z lines, which delineate the
boundary of each sarcomere. The primary role of the sarcomere is to facilitate muscle contraction
through the interaction of myofilaments, specifically actin and myosin. Each sarcomere is precisely
organized to ensure efficient contraction and relaxation of muscle fibers, making it a vital
component in the muscular system.

The Discovery of Sarcomeres
The concept of the sarcomere emerged from the work of scientists in the 19th century, notably the
work of German anatomist Albert von Kölliker, who provided early descriptions of muscle striation.
Later, electron microscopy techniques allowed researchers to observe these structures in greater
detail, confirming the repetitive nature of sarcomeres in striated muscles. This discovery has paved
the way for modern understanding of muscle physiology and the mechanisms underlying muscle
contraction.



Sarcomere Structure and Components
The intricate structure of a sarcomere consists of various proteins and filaments that play specific
roles in muscle contraction. Understanding these components is essential for grasping how
sarcomeres function within muscle fibers.

Main Components of a Sarcomere
Each sarcomere is composed of several key components, including:

Actin Filaments: These thin filaments are primarily made of the protein actin. They extend
from the Z line toward the center of the sarcomere and are involved in the binding process
with myosin during contraction.

Myosin Filaments: Thick filaments made of the protein myosin are located in the center of
the sarcomere. Myosin heads interact with actin filaments to generate force and movement.

Z Lines: These are the boundaries of each sarcomere, anchoring the actin filaments. They are
crucial for maintaining the structural integrity of the sarcomere during contraction.

M Lines: Located in the center of the sarcomere, the M line holds the myosin filaments in
place and is essential for stabilizing the structure during muscle contraction.

Titin: A large protein that connects the Z line to the M line, titin plays a role in muscle
elasticity and helps maintain sarcomere structure.

Arrangement of Sarcomeres
Sarcomeres are arranged in a series within each muscle fiber, creating a linear structure. This
arrangement contributes to the striated appearance of skeletal and cardiac muscle. The alignment of
multiple sarcomeres allows for synchronized contraction, leading to efficient muscle movement. The
repeating units of sarcomeres create a pattern that is visible under a microscope, contributing to the
characteristic striations seen in these muscle types.

The Role of Sarcomeres in Muscle Contraction
The primary function of the sarcomere is to facilitate muscle contraction through a process known
as the sliding filament theory. This theory explains how actin and myosin filaments slide past each
other to shorten the muscle fiber.

The Sliding Filament Theory
According to the sliding filament theory, muscle contraction occurs when myosin heads bind to actin
filaments, forming cross-bridges. This process involves several key steps:



Cross-Bridge Formation: Myosin heads attach to binding sites on actin, forming cross-1.
bridges.

Power Stroke: Upon binding, myosin heads pivot, pulling the actin filaments inward toward2.
the M line, which shortens the sarcomere.

Cross-Bridge Detachment: ATP binds to myosin heads, causing them to detach from actin.3.

Reactivation of Myosin: ATP is hydrolyzed, re-cocking the myosin heads to their original4.
position for another cycle of contraction.

This cycle of contraction occurs rapidly and repeatedly as long as calcium ions and ATP are
available, allowing muscles to generate force and perform work.

Types of Muscle Tissue and Sarcomere Variation
There are three types of muscle tissue in the human body: skeletal, cardiac, and smooth muscle.
Each type exhibits variations in sarcomere structure and function.

Skeletal Muscle
Skeletal muscle is characterized by its striated appearance and voluntary control. The sarcomeres in
skeletal muscle are organized in a parallel arrangement, enabling powerful contractions. The length
and number of sarcomeres can vary depending on muscle function and training.

Cardiac Muscle
Cardiac muscle, found in the heart, also contains striated fibers arranged in sarcomeres. However,
cardiac muscle fibers are interconnected, allowing for coordinated contractions essential for
pumping blood. The presence of intercalated discs facilitates communication between adjacent
fibers.

Smooth Muscle
Unlike skeletal and cardiac muscle, smooth muscle does not contain sarcomeres in a traditional
sense. Instead, smooth muscle fibers have a more irregular arrangement of actin and myosin,
allowing for slower, sustained contractions. This type of muscle is found in various organs, such as
the intestines and blood vessels.

Clinical Significance of Sarcomeres
Understanding the anatomy and function of sarcomeres has significant clinical implications.
Abnormalities in sarcomere function can lead to various muscular disorders and diseases.



Muscular Dystrophies
Muscular dystrophies are genetic disorders characterized by progressive weakness and
degeneration of muscle fibers. These conditions often involve defects in proteins associated with
sarcomeres, leading to impaired muscle function and structure.

Heart Disease
In cardiac muscle, alterations in sarcomere function can contribute to heart diseases such as
hypertrophic cardiomyopathy. This condition is caused by mutations in sarcomeric proteins, leading
to abnormal heart muscle thickening and impaired pumping ability.

Therapeutic Approaches
A better understanding of sarcomeres may lead to novel therapeutic approaches for treating
muscular disorders. Targeting the molecular mechanisms of sarcomere function could provide new
avenues for drug development and treatment strategies.

Conclusion
In summary, the sarcomere is a fundamental unit of muscle anatomy that plays a crucial role in
muscle contraction and overall muscle function. Its intricate structure, composed of actin and
myosin filaments, enables the dynamic process of muscle shortening and force generation.
Understanding the anatomy of sarcomeres provides insight into various muscle-related conditions
and highlights their importance in health and disease. As research continues to advance, the
potential for therapeutic innovations targeting sarcomere function remains a promising frontier in
the field of muscle physiology.

Q: What is the function of a sarcomere?
A: The sarcomere functions as the basic contractile unit of striated muscles, facilitating muscle
contraction through the interaction of actin and myosin filaments via the sliding filament theory.

Q: How are sarcomeres structured?
A: Sarcomeres are structured with thick myosin filaments and thin actin filaments, bordered by Z
lines and connected at the M line, creating a repeating unit essential for muscle contraction.

Q: What is the sliding filament theory?
A: The sliding filament theory explains how muscle contraction occurs through the sliding of actin
filaments past myosin filaments, resulting in the shortening of the sarcomere.



Q: Are sarcomeres present in all types of muscles?
A: Sarcomeres are present in skeletal and cardiac muscles but not in smooth muscles, which have a
different arrangement of actin and myosin filaments.

Q: What is the significance of titin in a sarcomere?
A: Titin is a large protein that connects Z lines to M lines, providing elasticity and structural support
to sarcomeres, helping them return to their resting state after contraction.

Q: What role do sarcomeres play in muscular dystrophies?
A: Sarcomeres are crucial in muscular dystrophies, as defects in sarcomeric proteins can lead to
muscle degeneration and impaired function, characteristic of these disorders.

Q: How do sarcomeres contribute to heart function?
A: In cardiac muscle, sarcomeres enable the heart to contract and pump blood effectively.
Abnormalities in sarcomere function can contribute to heart diseases such as hypertrophic
cardiomyopathy.

Q: What advancements are being made in the study of
sarcomeres?
A: Advancements in the study of sarcomeres focus on understanding their molecular mechanisms,
with the aim of developing new therapeutic approaches for treating muscle-related disorders.

Q: Can sarcomeres regenerate or repair themselves?
A: Sarcomeres do not regenerate in the same way as other tissues; however, muscle fibers can
undergo repair and remodeling in response to injury or training, which may involve sarcomere
reorganization.

Q: How does exercise affect sarcomeres?
A: Exercise can lead to hypertrophy of muscle fibers, resulting in an increase in the number and size
of sarcomeres, which enhances muscle strength and endurance.
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  sarcomere definition anatomy: Skeletal Muscle Structure, Function, and Plasticity
Richard L. Lieber, 2002 In its Second Edition, this text addresses basic and applied physiological
properties of skeletal muscle in the context of the physiological effects from clinical treatment. Many
concepts are expanded and recent studies on human muscle have been added. This new edition also
includes more clinically relevant cases and stories. A two-page full color insert of muscle sections is
provided to ensure integral understanding of the concepts presented in the text. Anyone interested
in human movement analysis and the understanding of generation and control from the
musculoskeletal and neuromuscular systems in implementing movement will find this a valuable
resource.
  sarcomere definition anatomy: Introduction to Basic Neurology Harry D. Patton, 1976
  sarcomere definition anatomy: E-book: Human Anatomy Saladin, 2016-04-16 E-book:
Human Anatomy
  sarcomere definition anatomy: Encyclopedia of Meat Sciences Carrick Devine, M. Dikeman,
2014-07-22 The Encyclopedia of Meat Sciences, Second Edition, Three Volume Set prepared by an
international team of experts, is a reference work that covers all important aspects of meat science
from stable to table. Its topics range from muscle physiology, biochemistry (including post mortem
biochemistry), and processing procedures to the processes of tenderization and flavor development,
various processed meat products, animal production, microbiology and food safety, and carcass
composition. It also considers animal welfare, animal genetics, genomics, consumer issues, ethnic
meat products, nutrition, the history of each species, cooking procedures, human health and
nutrition, and waste management. Fully up-to-date, this important reference work provides an
invaluable source of information for both researchers and professional food scientists. It appeals to
all those wanting a one-stop guide to the meat sciences. More than 200 articles covering all areas of
meat sciences Substantially revised and updated since the previous edition was published in 2004
Full color throughout
  sarcomere definition anatomy: Fundamentals of Anatomy and Movement Carla Z. Hinkle,
1997 Written by a physical therapist assistant who teaches anatomy and kinesiology, this workbook
begins with the basics of anatomy, covering terminology and then describing bones, joints, and
muscle structure. It next moves to the heart of the book which covers movement. Chapters on the
nervous, cardiovascular, and cardiopulmonary systems plus an applications chapter round out the
book. Lab exercises, activities, chapter objectives, vocabulary lists, and numerous tables and figures
bring this material to the students' level and create an interactive format for learning the difficult
concepts and applications of anatomy and movement. * Flows easily from simple concepts to the
more complex elements involved in movement, so readers won't feel overwhelmed as the material
becomes more advanced. * An entire chapter is devoted to terminology to help students develop a
professional vocabulary, preparing them to handle patient care documentation appropriately. *
Offers invaluable, detailed information about muscles and joints. * Includes chapters on nervous,
cardiovascular, and respiratory systems and shows how these systems work with the
musculoskeletal system to effect movement. * Important chapter on applications discusses the
musculoskeletal system in terms of functional activities, demonstrating the practical side of anatomy
and movement. * Each chapter contains objectives and vocabulary lists and is well-illustrated to
enhance learning and retention of material. * Written at a level appropriate for many
paraprofessional disciplines by a PTA who teaches anatomy and rehabilitation. * Workbook format is
filled with lab exercises and activities that help reinforce learning. * Includes a comprehensive
bibliography at the end of the book for further referencing.
  sarcomere definition anatomy: Craniomandibular Muscles Arthur J. Miller, 2017-09-08
This book provides a comprehensive scientific investigation into every aspect of craniomandibular
muscle function in both human and experimental animal studies. Topics discussed cover three broad
areas: the anatomical, physiological, and histochemical aspects of these muscles; the special
importance of these muscles to resting mandibular posture and mastication; and their role in



clinically relevant problems involved with occlusion, craniomandibular disorders, and the growth
and development of the cranioskeleton. Over 150 figures and tables are used to illustrate the
concepts in these three areas. Methods for studying craniomandibular muscles are examined in
depth, and the use of classically defined techniques such as electromyography and newer
approaches using magnetic resonance spectroscopy and immunological identification of contractile
proteins are discussed. Specialists in oral biology, orthodontics, oral surgery, prosthodontics, and
craniomandibular disorders in schools and in private practice should consider this book an
indispensable resource for their work and studies.
  sarcomere definition anatomy: Myopathies and Tendinopathies of the Diabetic Foot
Claude Pierre-Jerome, 2024-09-10 Myopathies and Tendinopathies of the Diabetic Foot: Anatomy,
Pathomechanics, and Imaging is a unique reference of valuable instructive data that reinforces the
understanding of myopathies and tendinopathies related to diabetes-induced Charcot foot. Diabetic
myopathies usually precede other complications (i.e., deformity, ulceration, infection) seen in the
diabetic foot. Oftentimes, these myopathies may be isolated especially during their initial stage. In
the absence of clinical information relevant to diabetes, the solitaire occurrence of myopathies may
lead to confusion, misinterpretation, and misdiagnosis. The misdiagnosis can cause delay of
management and consequent high morbidity. This book emphasizes the complications of diabetic
myopathies and tendinopathies and all their aspects, including pathophysiology, pathomechanics,
imaging protocols, radiological manifestations, histological characteristics, and surgical
management.Diabetes type II and its complications (diabetic myopathies and tendinopathies) have
reached a dreadful high incidence worldwide. Likewise, the need for better understanding of these
complications becomes indispensable. In this book, the readers of all genres will find all they need to
know about these conditions. This book serves as a classic academic reference for educators,
healthcare specialists, healthcare givers, and healthcare students. - Presents dedicated chapters on
tendons and myotendinous junction which are anatomical components frequently ignored in the
study of muscles - Includes descriptions of diabetic foot myopathies featured by magnetic resonance
imaging (MRI) - Provides illustrations of myopathies and tendinopathies with state-of-the-art MRI
images and MR imaging protocols for myopathies - Covers anatomical and biomechanic descriptions
of all intrinsic and extrinsic muscles
  sarcomere definition anatomy: The American Illustrated Medical Dictionary William
Alexander Newman Dorland, 1925
  sarcomere definition anatomy: Handbook of Cardiac Anatomy, Physiology, and Devices
Paul A. Iaizzo, 2015-11-13 This book covers the latest information on the anatomic features,
underlying physiologic mechanisms, and treatments for diseases of the heart. Key chapters address
animal models for cardiac research, cardiac mapping systems, heart-valve disease and
genomics-based tools and technology. Once again, a companion of supplementary videos offer
unique insights into the working heart that enhance the understanding of key points within the text.
Comprehensive and state-of-the art, the Handbook of Cardiac Anatomy, Physiology and Devices,
Third Edition provides clinicians and biomedical engineers alike with the authoritative information
and background they need to work on and implement tomorrow’s generation of life-saving cardiac
devices.
  sarcomere definition anatomy: Anatomy & Physiology - E-Book Kevin T. Patton, Gary A.
Thibodeau, 2014-08-29 There's no other A&P text that equals Anatomy & Physiology for its
student-friendly writing, visually engaging content, and wide range of learning support. Focusing on
the unifying themes of structure and function in homeostasis, this dynamic text helps you easily
master difficult material with consistent, thorough, and non-intimidating explanations. You can also
connect with the textbook through a number of free electronic resources, including Netter's 3D
Interactive Anatomy, the engaging A&P Online course, an electronic coloring book, online tutoring,
and more! Creative, dynamic design with over 1400 full-color photographs and drawings, plus a
comprehensive color key, illustrates the most current scientific knowledge and makes the
information more accessible. UNIQUE! Consistent, unifying themes in each chapter such as the Big



Picture and Cycle of Life sections tie your learning together and make anatomical concepts relevant.
UNIQUE! The Clear View of the Human Body is a full-color, semi-transparent, 22-page model of the
body that lets you virtually dissect the male and female human bodies along several planes of the
body. UNIQUE! Body system chapters have been broken down into separate chapters to help you
learn material in smaller pieces. UNIQUE! A&P Connect guides you to the Evolve site where you can
learn more about related topics such as disease states, health professions, and more. Quick Guide to
the Language of Science and Medicine contains medical terminology, scientific terms,
pronunciations, definitions, and word part breakdowns for key concepts. Brief Atlas of the Human of
the Human Body contains more than 100 full-color supplemental photographs of the human body,
including surface and internal anatomy. Free 1-year access to Netter's 3D Interactive Anatomy,
powered by Cyber Anatomy, a state-of-the-art software program that uses advanced gaming
technology and interactive 3D anatomy models to learn, review, and teach anatomy. Smaller,
separate chapters for Cell Reproduction, Autonomic Nervous System, Endocrine Regulation, and
Endocrine Glands. Expansion of A&P Connect includes Protective Strategies of the Respiratory
Tract, Meth Mouth, Chromosome Territories, Using Gene Therapy, and Amazing Amino Acids. Art
and content updates include new dynamic art and the most current information available.
  sarcomere definition anatomy: The Muscle and Bone Palpation Manual with Trigger
Points, Referral Patterns and Stretching Joseph E. Muscolino, 2008-12-01 This new work by a
renowned massage author takes a close look at palpation of muscle and bone, and includes content
related topics including trigger points with their pain referral patterns, stretching, and body
mechanics. The DVD features video demonstrations of palpation of all muscles. Illustrations.
  sarcomere definition anatomy: Encyclopedia of Fish Physiology , 2011-06-01 Fish form an
extremely diverse group of vertebrates. At a conservative estimate at least 40% of the world's
vertebrates are fish. On the one hand they are united by their adaptations to an aquatic environment
and on the other they show a variety of adaptations to differing environmental conditions - often to
extremes of temperature, salinity, oxygen level and water chemistry. They exhibit an array of
behavioural and reproductive systems. Interesting in their own right, this suite of adaptive
physiologies provides many model systems for both comparative vertebrate and human
physiologists. This four volume encyclopedia covers the diversity of fish physiology in over 300
articles and provides entry level information for students and summary overviews for researchers
alike. Broadly organised into four themes, articles cover Functional, Thematic, and Phylogenetic
Physiology, and Fish Genomics. Functional articles address the traditional aspects of fish physiology
that are common to all areas of vertebrate physiology including: Reproduction, Respiration, Neural
(Sensory, Central, Effector), Endocrinology, Renal, Cardiovascular, Acid-base Balance,
Osmoregulation, Ionoregulation, Digestion, Metabolism, Locomotion, and so on. Thematic Physiology
articles are carefully selected and fewer in number. They provide a level of integration that goes
beyond the coverage in the Functional Physiology topics and include discussions of Toxicology,
Air-breathing, Migrations, Temperature, Endothermy, etc. Phylogenetic Physiology articles bring
together information that bridges the physiology of certain groupings of fishes where the knowledge
base has a sufficient depth and breadth and include articles on Ancient Fishes, Tunas, Sharks, etc.
Genomics articles describe the underlying genetic component of fish physiology and high light their
suitability and use as model organisms for the study of disease, stress and physiological adaptations
and reactions to external conditions. Winner of a 2011 PROSE Award Honorable Mention for
Multivolume Science Reference from the Association of American Publishers The definitive
encyclopedia for the field of fish physiology Three volumes which comprehensively cover the entire
field in over 300 entries written by experts Detailed coverage of basic functional physiology of
fishes, physiological themes in fish biology and comparative physiology amongst taxonomic Groups
Describes the genomic bases of fish physiology and biology and the use of fish as model organisms in
human physiological research Includes a glossary of terms
  sarcomere definition anatomy: Principles of Anatomy and Physiology, 4th Asia-Pacific Edition
Gerard J. Tortora, Bryan H. Derrickson, Brendan Burkett, Julie Cooke, Flavia DiPietro, Tara Diversi,



Danielle Dye, Alexander Engel, Hayley Green, Michael Macartney, Mark McKean, Gregory Peoples,
Simon Summers, 2025-10-10
  sarcomere definition anatomy: Neuroscience Fundamentals for Communication
Sciences and Disorders, Second Edition Richard D. Andreatta, 2022-10-13 Neuroscience
Fundamentals for Communication Sciences and Disorders, Second Edition is a comprehensive
textbook primarily designed for undergraduate neural bases or graduate neuroscience courses in
communication sciences and disorders programs (CSD). The text can also be used as an accessible
go-to reference for speech-language pathology and audiology clinical professionals practicing in
medical and rehab settings. Written with an engaging and conversational style, the author uses
humor and analogies to explain concepts that are often challenging for students. Complemented by
more than 400 visually rich and beautifully drawn full-color illustrations, the book emphasizes brain
and behavior relationships while also ensuring coverage of essential neuroanatomy and
neurophysiology in an integrative fashion. With a comprehensive background in the principles,
processes, and structures underlying the workings of the human nervous system, students and
practitioners alike will be able to better understand and apply brain-behavior relationships to make
appropriate clinical assessments and treatment decisions. Extending well beyond traditional
neuroanatomy-based textbooks, this resource is designed to satisfy three major goals: Provide
neuroanatomical and neurophysiological detail that meets the real-world needs of the contemporary
CSD student as they move forward toward clinical practice and into the future where advancements
in the field of health and brain sciences are accelerating and contributing more and more each day
to all areas of rehabilitation. Provide clear, understandable explanations and intuitive material that
explains how and why neuroanatomical systems, processes, and mechanisms of the nervous system
operate as they do during human behavior. Provide a depth and scope of material that will allow the
reader to better understand and appreciate a wide range of evidence-based literature related to
behavior, cognition, emotion, language, and sensory perception—areas that all directly impact
treatment decisions. New to the Second Edition: * 40 new full-color illustrations * Reorganization
and division of content from Chapters 4, 5, and 6 of the previous edition, into six new and more
digestible chapters * A new standalone chapter on the cranial nerves * Addition of a major section
and discussion on the neural bases of swallowing * Addition of more summary tables and process
flowcharts to simplify the text and provide ready-made study materials for students * Revisions to
most figures to improve their clarity and coherence with the written material Disclaimer: Please note
that ancillary content (such as documents, audio, and video, etc.) may not be included as published
in the original print version of this book.
  sarcomere definition anatomy: Principles of Human Anatomy Gerard J. Tortora, 1986
  sarcomere definition anatomy: Anthony's Textbook of Anatomy & Physiology - E-Book Kevin
T. Patton, Gary A. Thibodeau, 2012-03-15 There's no other A&P text that equals Anatomy &
Physiology for its student-friendly writing, visually engaging content, and wide range of learning
support. Focusing on the unifying themes of structure and function in homeostasis, this dynamic text
helps you easily master difficult material with consistent, thorough, and non-intimidating
explanations. You can also connect with the textbook through a number of electronic resources,
including the engaging A&P Online course, an electronic coloring book, online tutoring, and more! -
Creative, dynamic design with over 1400 full-color photographs and drawings, plus a comprehensive
color key, illustrates the most current scientific knowledge and makes the information more
accessible. - UNIQUE! Consistent, unifying themes in each chapter such as the Big Picture and Cycle
of Life sections tie your learning together and make anatomical concepts relevant. - UNIQUE! Body
system chapters have been broken down into separate chapters to help you learn material in smaller
pieces. - UNIQUE! A&P Connect guides you to the Evolve site where you can learn more about
related topics such as disease states, health professions, and more. - Quick Guide to the Language of
Science and Medicine contains medical terminology, scientific terms, pronunciations, definitions,
and word part breakdowns for key concepts. - Brief Atlas of the Human of the Human Body contains
more than 100 full-color supplemental photographs of the human body, including surface and



internal anatomy. - Smaller, separate chapters for Cell Reproduction, Autonomic Nervous System,
Endocrine Regulation, and Endocrine Glands. - Expansion of A&P Connect includes Protective
Strategies of the Respiratory Tract, Meth Mouth, Chromosome Territories, Using Gene Therapy, and
Amazing Amino Acids. - Art and content updates include new dynamic art and the most current
information available.
  sarcomere definition anatomy: Clinical Anesthesia, 8e: eBook without Multimedia Paul G.
Barash, 2017-04-10 Where experts turn for definitive answers! Clinical Anesthesia covers the full
spectrum of clinical issues and options in anesthesiology, providing insightful coverage of
pharmacology, physiology, co-existing diseases, and surgical procedures. Unmatched in its clarity
and depth of coverage as well as its robust multimedia features, this classic clinical reference brings
you the very latest essential knowledge in the field, equipping you to effectively apply today’s
standards of care and make optimal clinical decisions on behalf of your patients.
  sarcomere definition anatomy: Color Atlas of Cytology, Histology, and Microscopic Anatomy
Wolfgang Kühnel, 2003 Rev. ed. of: Pocket atlas of cytology, histology, and microscopic anatomy.
3rd ed., rev. and enl. 1992.
  sarcomere definition anatomy: Exercises for the Anatomy & Physiology Laboratory Erin
C. Amerman, 2019-02-01 This concise, inexpensive, black-and-white manual is appropriate for one-
or two-semester anatomy and physiology laboratory courses. It offers a flexible alternative to the
larger, more expensive laboratory manuals on the market. This streamlined manual shares the same
innovative, activities-based approach as its more comprehensive, full-color counterpart, Exploring
Anatomy & Physiology in the Laboratory, 3e.
  sarcomere definition anatomy: The Practitioner's Medical Dictionary George Milbry
Gould, 1919
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