
anatomy of mouse heart
anatomy of mouse heart is a fascinating subject that provides insights into
the cardiovascular system of one of the most commonly used laboratory
animals. Understanding the anatomy of the mouse heart is crucial for various
fields, including genetics, pharmacology, and developmental biology. The
mouse heart has distinct structural characteristics that differentiate it
from larger mammals, yet it serves similar functions. This article will delve
into the anatomy of the mouse heart, including its structure, chambers, blood
flow, and its significance in research. We will also explore comparisons with
the human heart and highlight the implications of these differences.
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Basic Structure of the Mouse Heart
The mouse heart is a muscular organ located in the thoracic cavity, similar
to the human heart, but smaller in size. It typically weighs around 100-200
milligrams and is roughly the size of a pea. The heart is composed of several
layers of tissue, including the epicardium, myocardium, and endocardium. The
epicardium is the outer layer, providing a protective covering. The
myocardium is the thick middle layer, responsible for the heart's contractile
function, while the endocardium lines the chambers and valves, providing a
smooth surface for blood flow.

The heart is encased in a fibrous pericardium, which provides additional
protection and anchors the heart in place. This pericardial sac contains a
small amount of fluid that reduces friction as the heart beats. The heart is
also divided into two halves, the right side and the left side, each
containing an atrium and a ventricle.



Chambers of the Mouse Heart
The anatomy of the mouse heart features four main chambers: the right atrium,
right ventricle, left atrium, and left ventricle. Each chamber plays a vital
role in the circulatory process.

Right Atrium
The right atrium receives deoxygenated blood from the body through the
superior and inferior vena cavae. This chamber is relatively thin-walled
compared to the ventricles and serves as a holding area for blood before it
moves into the right ventricle.

Right Ventricle
The right ventricle pumps the deoxygenated blood into the pulmonary arteries,
leading to the lungs for oxygenation. The wall of the right ventricle is
thicker than that of the right atrium but thinner than the left ventricle,
reflecting the lower pressure required to send blood to the lungs.

Left Atrium
The left atrium receives oxygenated blood from the lungs through the
pulmonary veins. This chamber also has thin walls, similar to the right
atrium, and acts as a conduit for blood to flow into the left ventricle.

Left Ventricle
The left ventricle is the most muscular chamber of the mouse heart,
responsible for pumping oxygen-rich blood to the rest of the body through the
aorta. Its thick walls enable it to generate the high pressure necessary for
systemic circulation, making it crucial for overall cardiovascular health.

Blood Flow Through the Mouse Heart
The circulatory process in the mouse heart is a highly coordinated system
that ensures efficient blood flow. Blood circulation can be described in a
series of steps:

Deoxygenated blood returns to the heart via the superior and inferior1.
vena cavae into the right atrium.

The right atrium contracts, pushing blood through the tricuspid valve2.
into the right ventricle.



The right ventricle contracts, sending blood through the pulmonary valve3.
into the pulmonary arteries, leading to the lungs.

In the lungs, blood is oxygenated and returns to the left atrium via the4.
pulmonary veins.

The left atrium contracts, pushing blood through the mitral valve into5.
the left ventricle.

Finally, the left ventricle contracts, sending oxygenated blood through6.
the aortic valve into the aorta, distributing it to the body.

This continuous cycle of blood flow is vital for maintaining homeostasis and
ensuring that tissues receive adequate oxygen and nutrients while removing
carbon dioxide and waste products.

Comparative Anatomy: Mouse Heart vs. Human
Heart
While the mouse heart and human heart share many similarities in structure
and function, there are notable differences that impact their use in
research. One of the primary differences is size; the mouse heart is
significantly smaller, which allows for studies involving genetic
modifications and drug testing in a compact model.

Another difference is the heart rate; mice typically have a much higher
resting heart rate, averaging around 300 beats per minute, compared to
humans, who average 60-100 beats per minute. This higher heart rate can
influence cardiovascular studies and the effects of medications.

Additionally, the mouse heart has a unique arrangement of coronary arteries
and a different valve structure, which may also impact how certain
cardiovascular conditions are studied. Understanding these differences is
critical for researchers when extrapolating findings from mouse models to
human health.

Significance in Research and Medicine
The anatomy of the mouse heart is essential in biomedical research,
particularly in the study of cardiovascular diseases, genetic disorders, and
drug development. Mice are often used as model organisms due to their
physiological similarities to humans and their short lifespan, which allows
researchers to observe the effects of treatments over a relatively quick time
frame.

Studies involving the mouse heart have led to significant advancements in
understanding heart diseases, such as hypertension, heart failure, and
congenital heart defects. Furthermore, the ability to genetically modify mice



has opened up new avenues for investigating the genetic basis of heart
diseases and potential therapeutic targets.

The mouse heart's anatomy is also crucial for evaluating the efficacy and
safety of new cardiovascular drugs. By using mouse models, researchers can
assess how these drugs affect heart function and overall health before
proceeding to human trials.

Conclusion
Understanding the anatomy of the mouse heart is vital for advancing our
knowledge of cardiovascular health and disease. Its structural
characteristics, functional chambers, and blood flow dynamics provide a
comprehensive model for studying various aspects of heart function. The
comparative analysis with the human heart highlights the strengths and
limitations of using mice in research. As scientists continue to explore the
intricacies of the mouse heart, we can expect to see further developments
that will enhance our understanding of human cardiovascular health.

Q: What is the size of a mouse heart in comparison
to a human heart?
A: The mouse heart typically weighs around 100-200 milligrams and is roughly
the size of a pea, significantly smaller than the human heart, which weighs
about 250-350 grams.

Q: How does the blood flow through the mouse heart?
A: Blood flow through the mouse heart begins with deoxygenated blood
returning to the right atrium, flowing into the right ventricle, then to the
lungs for oxygenation, and finally into the left atrium and left ventricle
before being pumped to the body.

Q: What are the main chambers of the mouse heart?
A: The main chambers of the mouse heart include the right atrium, right
ventricle, left atrium, and left ventricle, each playing a crucial role in
the circulatory process.

Q: Why are mice commonly used in cardiovascular
research?
A: Mice are commonly used in cardiovascular research due to their
physiological similarities to humans, the ability to genetically modify them,
and their short lifespan, which allows for quick observations of disease



progression and treatment effects.

Q: What are some differences between the mouse heart
and the human heart?
A: Differences between the mouse heart and the human heart include size,
heart rate, and the arrangement of coronary arteries, which can affect how
cardiovascular diseases and treatments are studied.

Q: What is the role of the myocardium in the mouse
heart?
A: The myocardium is the thick middle layer of the mouse heart that is
responsible for the contractile function, enabling the heart to pump blood
throughout the circulatory system.

Q: How does the anatomy of the mouse heart
contribute to drug testing?
A: The anatomy of the mouse heart allows researchers to evaluate the effects
of cardiovascular drugs on heart function and overall health, providing
essential data before human trials begin.

Q: What is the significance of the pericardium in
the mouse heart?
A: The pericardium is a fibrous sac that encases the mouse heart, providing
protection and anchoring the heart in place while allowing for free movement
as the heart beats.

Q: What impact does the high resting heart rate of
mice have on research?
A: The high resting heart rate of mice, averaging around 300 beats per
minute, influences cardiovascular studies and the effects of medications,
requiring researchers to consider these differences when extrapolating data
to humans.
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  anatomy of mouse heart: The Mouse in Biomedical Research , 2006-12-15 Normative Biology,
Husbandry, and Models, the third volume in the four volume set, The Mouse in Biomedical Research,
encompasses 23 chapters whose contents provide a broad overview on the laboratory mouse's
normative biology, husbandry, and its use as a model in biomedical research. This consists of
chapters on behavior, physiology, reproductive physiology, anatomy, endocrinology, hematology,
and clinical chemistry. Other chapters cover management, as well as nutrition, gnotobiotics and
disease surveillance. There are also individual chapters describing the mouse as a model for the
study of aging, eye research, neurodegenerative diseases, convulsive disorders, diabetes, and
cardiovascular and skin diseases. Chapters on imaging techniques and the use of the mouse in
assays of biological products are also included.
  anatomy of mouse heart: 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.
  anatomy of mouse heart: Surgical Anatomy of the Heart Benson R. Wilcox, Andrew C.
Cook, Robert H. Anderson, 2005-01-06 This is the latest edition of what has become a classic
textbook on cardiac anatomy. Full colour, heavily illustrated.
  anatomy of mouse heart: Pathology of Genetically Engineered and Other Mutant Mice John P.
Sundberg, Peter Vogel, Jerrold M. Ward, 2022-01-26 An updated and comprehensive reference to
pathology in every organ system in genetically modified mice The newly revised and thoroughly
updated Second Edition of Pathology of Genetically Engineered and Other Mutant Mice delivers a
comprehensive resource for pathologists and biomedical scientists tasked with identifying and
understanding pathologic changes in genetically modified mice. The book is organized by body
system, includes descriptions and explanations of a wide range of findings, as well as hundreds of
color photographs illustrating both common and rare lesions that may be found in genetically
engineered and wild type mice. The book is written by experienced veterinary and medical
pathologists working in veterinary medical colleges, medical colleges, and research institutes.
Covering the latest discoveries in mouse pathology resulting from advancements in biotechnology
research over the last 30 years, this singular and accessible resource is a must-read for veterinary
and medical pathologists and researchers working with genetically engineered and other mice.
Readers will also benefit from: A thorough introduction to mouse pathology and mouse genetic
nomenclature, as well as databases useful for analysis of mutant mice An exploration of concepts
related to validating animal models, including the Cinderella Effect Practical discussions of basic
necropsy methods and grading lesions for computational analyses Concise diagnostic approaches to
the respiratory tract, the oral cavity and GI tract, the cardiovascular system, the liver and pancreas,
the skeletal system, and other tissues As a one-stop and up to date reference on mouse pathology,
Pathology of Genetically Engineered and Other Mutant Mice is an essential book for veterinary and
medical pathologists, as well as for scientists, researchers, and toxicologists whose work brings
them into contact with genetically modified mice.
  anatomy of mouse heart: Text-book of Anatomy and Physiology Diana Clifford Kimber, Carolyn
Elizabeth Gray, 1926
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  anatomy of mouse heart: A Text-book of Human Physiology Including Histology and
Microscopical Anatomy Leonard Landois, 1889
  anatomy of mouse heart: The UFAW Handbook on the Care and Management of Laboratory
and Other Research Animals Huw Golledge, Claire Richardson, 2024-05-07 The latest edition of the
seminal reference on the care and management of laboratory and research animals The newly
revised ninth edition of The UFAW Handbook on the Care and Management of Laboratory and Other
Research Animals delivers an up-to-date and authoritative exploration on worldwide developments,
current thinking, and best practices in the field of laboratory animal welfare science and technology.
The gold standard in laboratory and captive animal care and management references, this latest
edition continues the series’ tradition of excellence by including brand-new chapters on ethical
review, the care of aged animals, and fresh guidance on the care of mole rats, corvids, zebrafish, and
decapods. The book offers introductory chapters covering a variety of areas of laboratory animal
use, as well as chapters on the management and care of over 30 different taxa of animals commonly
utilised in scientific procedures and research around the world. It also provides: A thorough
introduction to the design of animal experiments, laboratory animal genetics, and the phenotyping of
genetically modified mice Comprehensive explorations of animal welfare assessment and the ethical
review process Practical discussions of legislation and oversight of the conduct of research using
animals from a global perspective In-depth examinations of the planning, design, and construction of
efficient animal facilities, special housing arrangements, and nutrition, feeding, and animal welfare
The UFAW Handbook on the Care and Management of Laboratory and Other Research Animals
Ninth Edition is essential for laboratory animal scientists, veterinarians, animal care staff, animal
care regulatory authorities, legislators, and professionals working in animal welfare
non-governmental organizations.
  anatomy of mouse heart: An Introductory Text To Bioengineering Shu Chien, Peter C Y Chen,
Yuen-cheng Fung, 2008-05-27 This bestselling textbook will introduce undergraduate bioengineering
students to the fundamental concepts and techniques, with the basic theme of integrative
bioengineering. It covers bioengineering of several body systems, organs, tissues, and cells,
integrating physiology at these levels with engineering concepts and approaches; novel
developments in tissue engineering, regenerative medicine, nanoscience and nanotechnology;
state-of-the-art knowledge in systems biology and bioinformatics; and socio-economic aspects of
bioengineering.One of the distinctive features of the book is that it is integrative in nature
(integration of biology, medicine and engineering, across different levels of the biological hierarchy,
and basic knowledge with applications). It is unique in that it covers fundamental aspects of
bioengineering, cutting-edge frontiers, and practical applications, as well as perspectives of
bioengineering development. Furthermore, it covers important socio-economical aspects of
bioengineering such as ethics and entrepreneurism.
  anatomy of mouse heart: Functional Imaging and Modeling of the Heart Nicholas
Ayache, Hervé Delingette, 2009-05-25 This book constitutes the refereed proceedings of the 5th
International Conference on Functional Imaging and Modeling of the Heart, FIMH 2009, held in
Nice, France in June 2009. The 54 revised full papers presented were carefully reviewed and
selected from numerous submissions. The contributions cover topics such as cardiac imaging and
electrophysiology, cardiac architecture imaging and analysis, cardiac imaging, cardiac
electrophysiology, cardiac motion estimation, cardiac mechanics, cardiac image analysis, cardiac
biophysical simulation, cardiac research platforms, and cardiac anatomical and functional imaging.
  anatomy of mouse heart: Clinical Cardiac Electrophysiology in the Young Macdonald
Dick, II, 2015-08-28 This book focuses on the practical aspects of clinical electrophysiology of
cardiac arrhythmias in the young. It represents a compilation of the clinical course,
electrophysiologic studies, pharmacological management, and transcatheter ablation therapy in
patients from infancy through young adulthood. Topics include the mechanism, ECG characteristics,
electrophysiologic findings, treatment, and prognosis of tachyarrhythmias and bradyarrhythmias;
specialized subjects including syncope, cardiac pacemakers, and implantable cardiac defibrillators;



pharmacology of antiarrhythmic agents; and the roles of allied healthcare professionals in the
management of arrhythmias in the young. This revised edition includes new or expanded chapters
on the molecular biology mechanisms that underlie the structure and function of the cardiac
conduction system; new navigation technologies for detecting cardiac arrhythmias while minimizing
radiation exposure; genetic disorders of the cardiac impulse; and sudden cardiac death in the young,
particularly athletes. Featuring contributions from practicing clinical cardiac electrophysiologists
affiliated with the Michigan Congenital Heart Center at the University of Michigan, Clinical Cardiac
Electrophysiology in the Young, Second Edition, is a premier reference for cardiologists, residents,
and medical students.
  anatomy of mouse heart: Heart Development and Regeneration Nadia Rosenthal, Richard
P. Harvey, 2010-05-28 The development of the cardiovascular system is a rapidly advancing area in
biomedical research, now coupled with the burgeoning field of cardiac regenerative medicine. A
lucid understanding of these fields is paramount to reducing human cardiovascular diseases of both
fetal and adult origin. Significant progress can now be made through a comprehensive investigation
of embryonic development and its genetic control circuitry. Heart Development and Regeneration,
written by experts in the field, provides essential information on topics ranging from the evolution
and lineage origins of the developing cardiovascular system to cardiac regenerative medicine. A
reference for clinicians, medical researchers, students, and teachers, this publication offers broad
coverage of the most recent advances. Volume One discusses heart evolution, contributing cell
lineages; model systems; cardiac growth; morphology and asymmetry; heart patterning; epicardial,
vascular, and lymphatic development; and congenital heart diseases. Volume Two includes chapters
on transcription factors and transcriptional control circuits in cardiac development and disease;
epigenetic modifiers including microRNAs, genome-wide mutagenesis, imaging, and proteomics
approaches; and the theory and practice of stem cells and cardiac regeneration. - Authored by world
experts in heart development and disease - New research on epigenetic modifiers in cardiac
development - Comprehensive coverage of stem cells and prospects for cardiac regeneration -
Up-to-date research on transcriptional and proteomic circuits in cardiac disease - Full-color, detailed
illustrations
  anatomy of mouse heart: Cardiovascular Regeneration and Stem Cell Therapy Annarosa
Leri, Piero Anversa, William H. Frishman, 2008-04-15 This book is the definitive reference on two of
the most exciting areas of cardiovascular research – myocardial regeneration and stem cell therapy –
for the treatment of disease. Edited by pioneers in the area, with contributions from every major
investigator worldwide, it covers: The biology of stem cells The actions of stem cells from the bone
marrow, the heart, and embryos on the normal restorative and repair functions of the heart and
blood vessels How stem cells could contribute to myocardial recovery in the face of injury and aging
How adjuvant therapy with growth factors might enhance stem cell activity in regeneration and
repair Clinical applications and clinical experiences This fully referenced publication presents the
current state of knowledge in both basic science and clinical practice, and is an essential reference
for scientists, students, and clinicians.
  anatomy of mouse heart: In Vivo Cryotechnique in Biomedical Research and
Application for Bioimaging of Living Animal Organs Shinichi Ohno, Nobuhiko Ohno, Nobuo
Terada, 2015-11-26 This book focuses on actual morphofunctional findings of cells and tissues in
living animal organs. Medical and biological scientists need to know the real in vivo morphology and
immunolocalization of the molecular components in living animal organs. Recently, the live imaging
of cells and tissues of animals with fluorescence-labeled proteins by gene manipulation has become
more and more popular in biological fields. Current research, meanwhile, has revealed that
immunohistochemical or morphological studies exclusively depend on living animal organs. The
cryotechnique is one of the most useful tools for immunohistochemistry and bioimaging of animal
organs. This book describes the epoch-making cryotechnique originally developed by the editors.
The book also makes the management of living animal morphology more accessible not only for
biomedical researchers but also for clinical doctors, providing a valuable resource work on the



current perspectives of in vivo morphology.
  anatomy of mouse heart: Aging and Cell Structure John E. Johnson, 2013-11-21 Approaching
any task on aging brings a flood of images that are a personal repetition of what has been one of the
greatest and most persistent concerns of mankind. Even restricting time to the past decade or so
and approaching only the biomedical sciences, one still encounters a flood of information in this
relatively young research area. The ories and ideas abound as though each researcher provides one
of his own. This might well be expected; aging is an exceedingly complicated series of crossroads
involving trails and even superhighways. Each specialist has a peephole (society, body, organ, tissue,
cell, or-especially in modern biology-cellular organelles, macromolecules, and even molecules) and
the views of the crossroads are obviously different. Hence, the num ber of observations just about
equals the number of independent ideas put forward. It is natural to seek from highly specialized
knowledge a fundamental understand ing of aging through the modern research trends in biology
that focus on events at the cellular, subcellular, macromolecular, and molecular levels. The ultimate
clues must lie there-with one serious complication: There are numerous cell types in any body and
each cell type is a very complex machine of its own. Additionally, there are potential repercussions
in that different cells, tissues, and even molecules have effects on one another. This is indeed a
confusing situation, and one for which we must seek reliable answers, provided that we can take a
step back and provide a generalized view.
  anatomy of mouse heart: Gray's Anatomy E-Book Susan Standring, 2021-05-22 Susan
Standring, MBE, PhD, DSc, FKC, Hon FAS, Hon FRCS Trust Gray's. Building on over 160 years of
anatomical excellence In 1858, Drs Henry Gray and Henry Vandyke Carter created a book for their
surgical colleagues that established an enduring standard among anatomical texts. After more than
160 years of continuous publication, Gray's Anatomy remains the definitive, comprehensive
reference on the subject, offering ready access to the information you need to ensure safe, effective
practice. This 42nd edition has been meticulously revised and updated throughout, reflecting the
very latest understanding of clinical anatomy from the world's leading clinicians and biomedical
scientists. The book's acclaimed, lavish art programme and clear text has been further enhanced,
while major advances in imaging techniques and the new insights they bring are fully captured in
state of the art X-ray, CT, MR and ultrasonic images. The accompanying eBook version is richly
enhanced with additional content and media, covering all the body regions, cell biology,
development and embryogenesis – and now includes two new systems-orientated chapters. This
combines to unlock a whole new level of related information and interactivity, in keeping with the
spirit of innovation that has characterised Gray's Anatomy since its inception. - Each chapter has
been edited by international leaders in their field, ensuring access to the very latest evidence-based
information on topics - Over 150 new radiology images, offering the very latest X-ray, multiplanar CT
and MR perspectives, including state-of-the-art cinematic rendering - The downloadable Expert
Consult eBook version included with your (print) purchase allows you to easily search all of the text,
figures, references and videos from the book on a variety of devices - Electronic enhancements
include additional text, tables, illustrations, labelled imaging and videos, as well as 21 specially
commissioned 'Commentaries' on new and emerging topics related to anatomy - Now featuring two
extensive electronic chapters providing full coverage of the peripheral nervous system and the
vascular and lymphatic systems. The result is a more complete, practical and engaging resource
than ever before, which will prove invaluable to all clinicians who require an accurate, in-depth
knowledge of anatomy.
  anatomy of mouse heart: Small-Animal SPECT Imaging Matthew A. Kupinski, Harrison H.
Barrett, 2007-05-27 Small-Animal SPECT Imaging is an edited work derived from the first workshop
on Small-Animal SPECT Imaging held January 14-16, 2004 at the University of Arizona, Tucson, AZ,
USA. The overall goal of the meeting and therefore this volume is to promote information exchange
and collaboration between the research groups developing systems for small-animal applications.
Topics include the biomedical significance of small-animal imaging, an overview of detector
technologies including scintillation cameras and semi-conductor arrays, imager design and data



acquisition systems, animal handling and anesthesia issues, objective assessment of image quality,
and system modeling and reconstruction algorithms.
  anatomy of mouse heart: Nuclear Medicine United States. Department of Energy. Technical
Information Center, 1980
  anatomy of mouse heart: Functional Imaging and Modeling of the Heart Frank B. Sachse,
Gunnar Seemann, 2007-07-10 This book constitutes the refereed proceedings of the 4th
International Conference on Functional Imaging and Modeling of the Heart, FIMH 2007, held in Salt
Lake City, UT, USA in June 2007. The contributions describe both experimental and computational
studies and cover topics such as imaging and image analysis, cardiac electrophysiology, electro- and
magnetocardiography, cardiac mechanics and clinical application, imaging and anatomical
modeling.
  anatomy of mouse heart: Congenital Heart Defects Diego Wyszynski, Thomas Graham,
Adolfo Correa-Villasenor, 2010-01-07 Congenital Heart Defects, or CHDs, are the most frequently
occurring birth defect. In the US alone, over 25,000 babies are born each year with some form of
CHD. In the last 20 years, medical advances and new surgical procedures have dramatically
decreased the mortality rate of these abnormalities and led to a better understanding and treatment
of CHDs in adults. This definitive work on the subject covers all aspects of CHD, under the
editorship of a leading geneticist, cardiologist, and public health physician, and features
contributions from 60 major authorities in the field. Coverage includes a broad range of topics on
the development, epidemiology, genetics, diagnosis, management, prevention, and public health
issues of CHDs. This book will be of interest to geneticists, epidemiologists, cardiologists,
pediatricians, graduate students, researchers, and others interested in the treatment of individuals
with CHDs.
  anatomy of mouse heart: Electrical Diseases of the Heart Ihor Gussak, Charles
Antzelevitch, Arthur A.M. Wilde, Brian D. Powell, Michael J. Ackerman, Win-Kuang Shen, 2013-04-22
Electrical Disease of the Heart, 2nd Edition, volume 1, provides a valuable insight to the latest
developments in the field of cardiac electrophysiology and clinical electrocardiology. Each chapter
includes up-to-date results of studies aimed at providing an understanding of the electrical function
of the heart in health and disease, established and evidence-based knowledge of clinical outcomes,
areas of controversy, and future trends. This book is highly relevant to a broad audience, ranging
from medical and graduate students, to clinicians and scientists.
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anatomy of the human body systems. Learn everything about all human systems of organs and their
functions now at Kenhub!
Open 3D Model | AnatomyTOOL Open Source and Free 3D Model of Human Anatomy. Created by
Anatomists at renowned Universities. Non-commercial, University based. To learn, use and build on
Anatomy - MedlinePlus   Anatomy is the science that studies the structure of the body. On this
page, you'll find links to descriptions and pictures of the human body's parts and organ systems from
head
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