
swine in biomedical research 2022

swine in biomedical research 2022 have continued to play a pivotal role in advancing medical science and
therapeutic development. This article explores the multifaceted use of swine models in biomedical research
throughout 2022, emphasizing their physiological and genetic similarities to humans that make them invaluable
for translational studies. Key topics include the latest applications of swine in disease modeling, surgical
training, xenotransplantation, and regenerative medicine. Additionally, the ethical considerations and
technological advancements influencing swine research are examined. The comprehensive overview provided here
aims to illuminate the critical contributions of swine research in addressing complex human health challenges,
highlighting trends and innovations from 2022. The following sections outline the primary areas of focus for
swine in biomedical research during this period.

Applications of Swine Models in Biomedical Research

Genetic Engineering and Swine in 2022

Swine in Xenotransplantation Advances

Ethical and Welfare Considerations

Technological Innovations Enhancing Swine Research

Applications of Swine Models in Biomedical Research

Swine have been extensively utilized in biomedical research in 2022 due to their anatomical and physiological
resemblance to humans. Their cardiovascular, dermatological, and immunological systems closely mimic human
biology, making them ideal for studying a wide range of diseases and medical conditions. Researchers continue to
employ swine models for cardiovascular disease, metabolic disorders, and neurological conditions, providing
critical insights that facilitate drug development and therapeutic interventions.

Cardiovascular Disease Modeling

Swine models have been instrumental in cardiovascular research, allowing detailed study of heart disease
pathophysiology and treatment efficacy. In 2022, swine were used to test novel stent designs, vascular
grafts, and minimally invasive surgical techniques. Their heart size and coronary artery structure closely
resemble those of humans, enabling accurate assessment of interventions before clinical trials.

Metabolic and Endocrine Disorders

Research into diabetes, obesity, and metabolic syndrome has benefited from swine models due to their similar
insulin response and lipid metabolism. Swine in biomedical research 2022 contributed to understanding disease
progression and evaluating new pharmacological agents targeting metabolic pathways, accelerating the
translation of experimental therapies.

Neurological and Behavioral Studies

The use of swine in neurological research expanded in 2022, with studies focusing on stroke, traumatic brain
injury, and neurodegenerative diseases. Their brain size and complexity, combined with comparable cognitive
functions, allow for improved modeling of human neurological disorders and testing of neuroprotective



strategies.

Genetic Engineering and Swine in 2022

Advances in genetic engineering have significantly enhanced the utility of swine models in biomedical research. In
2022, CRISPR-Cas9 and other gene-editing technologies were applied to create swine with targeted genetic
modifications that replicate human diseases more accurately. These genetically engineered swine provide
valuable platforms for studying genetic disorders and testing gene therapies.

Creation of Disease-Specific Models

Genetic engineering has enabled the development of swine models for conditions such as cystic fibrosis, muscular
dystrophy, and cancer. These models exhibit phenotypes closely matching human disease manifestations,
allowing for improved understanding of pathogenesis and evaluation of treatment modalities.

Enhancing Translatability through Genomic Similarity

Efforts to align the swine genome more closely with the human genome have been a focus in 2022, improving the
predictive value of swine models in drug safety and efficacy studies. Genomic editing facilitates the removal or
humanization of swine genes, reducing immunological barriers in transplantation and disease modeling.

Swine in Xenotransplantation Advances

Swine have emerged as crucial contributors to the field of xenotransplantation, where organs or tissues from
one species are transplanted into another. In 2022, significant progress was made in using genetically modified
swine organs to address the shortage of human donor organs, with several preclinical studies demonstrating
improved graft survival and function.

Genetically Modified Swine Organs

Researchers have developed swine with specific gene edits to reduce immunogenicity and prevent rejection in human
recipients. These modifications include the deletion of porcine endogenous retroviruses and alteration of
antigens responsible for hyperacute rejection, representing breakthroughs in safe xenotransplantation.

Preclinical and Clinical Progress

In 2022, preclinical trials using swine organs for heart, kidney, and lung transplantation yielded promising
results, with improved graft longevity and reduced immune complications. These advances have paved the way
for potential clinical applications, bringing xenotransplantation closer to reality.

Ethical and Welfare Considerations

Ethical considerations surrounding the use of swine in biomedical research have been rigorously addressed in
2022. Ensuring animal welfare while maximizing scientific benefit remains a priority, with regulations and
guidelines updated to reflect advancements in research methodologies and societal expectations.



Regulatory Framework and Compliance

Research institutions and regulatory bodies have reinforced standards for humane treatment of swine,
emphasizing the principles of the 3Rs—Replacement, Reduction, and Refinement. This approach aims to minimize
animal use and suffering while ensuring the validity of scientific outcomes.

Welfare Improvements in Swine Housing and Care

Innovations in housing, enrichment, and veterinary care have improved the quality of life for swine used in
research. Enhanced monitoring and environmental modifications reduce stress and enhance reproducibility of
experimental data, reflecting ethical commitments in contemporary biomedical research.

Technological Innovations Enhancing Swine Research

Technological advancements have significantly influenced swine biomedical research in 2022, improving data
acquisition, analysis, and experimental precision. These innovations contribute to more efficient and ethical
research practices, expanding the potential applications of swine models.

Imaging and Monitoring Technologies

High-resolution imaging modalities such as MRI, CT scans, and ultrasound have been optimized for use in swine,
allowing non-invasive longitudinal studies. Real-time monitoring of physiological parameters enhances the
understanding of disease progression and therapeutic response.

Automation and Data Analytics

Automation in sample collection and processing, combined with advanced data analytics and artificial
intelligence, has enabled more comprehensive and rapid analysis of experimental outcomes. These tools improve
reproducibility and facilitate the identification of novel biomarkers within swine studies.

3D Bioprinting and Tissue Engineering

Emerging technologies in 3D bioprinting have been applied to swine tissues, aiding regenerative medicine and
transplantation research. These innovations allow the creation of complex tissue constructs that
complement swine models in studying organ repair and replacement strategies.

Enhanced imaging capabilities for in vivo studies

Integration of AI-driven data analysis

Development of bioengineered tissues using swine cells

Refinement of minimally invasive surgical tools tested on swine



Frequently Asked Questions

Why are swine commonly used in biomedical research in 2022?

Swine are commonly used in biomedical research due to their physiological and anatomical similarities to
humans, including comparable organ size and function, which makes them valuable models for studying human
diseases and developing medical treatments.

What advancements in genetic engineering of swine were notable in 2022?

In 2022, advancements in CRISPR and other gene-editing technologies enabled more precise and efficient genetic
modifications in swine, facilitating the creation of better disease models and improving xenotransplantation
prospects.

How has swine contributed to cardiovascular research in 2022?

Swine models have been instrumental in cardiovascular research in 2022, helping scientists study heart
diseases, test new surgical techniques, and develop implantable devices due to their heart size and physiology
closely resembling that of humans.

What ethical considerations regarding the use of swine in biomedical
research were highlighted in 2022?

In 2022, there was increased emphasis on the ethical treatment of swine in research, promoting the 3Rs principle
(Replacement, Reduction, Refinement) to minimize animal suffering and improve welfare standards in biomedical
studies.

How did swine models aid in COVID-19 research and vaccine development in
2022?

Swine models were used in 2022 to study SARS-CoV-2 infection mechanisms and immune responses, providing
insights that helped in evaluating vaccine efficacy and safety before human clinical trials.

What are the challenges faced in using swine for biomedical research as
identified in 2022?

Challenges include managing the cost and space requirements for housing swine, ethical concerns, genetic
variability, and the need for specialized veterinary care to ensure reliable and reproducible research outcomes.

What role did swine play in organ transplantation research in 2022?

In 2022, swine were crucial in organ transplantation research, particularly in xenotransplantation, where
genetically modified pig organs were studied to overcome immune rejection and address organ shortage for human
transplants.

Additional Resources
1. Advances in Swine Models for Biomedical Research 2022
This comprehensive volume explores the latest developments in the use of swine as models for human diseases. It
covers genetic engineering techniques, disease modeling, and translational research applications. Researchers
will find detailed chapters on cardiovascular, metabolic, and neurological disorders studied in pigs. The book
highlights the advantages of swine models in preclinical testing and drug development.



2. Swine in Biomedical Research: Techniques and Protocols
This practical guide provides step-by-step protocols for working with swine in biomedical research settings.
Topics include anesthesia, surgical procedures, sample collection, and post-operative care. The book serves as
an essential resource for veterinarians, researchers, and laboratory technicians involved in swine studies. It
emphasizes animal welfare and standardization to ensure reproducibility.

3. Genetic Engineering of Pigs for Biomedical Applications
Focusing on the latest gene-editing technologies, this book discusses the creation of genetically modified pigs
for modeling human diseases. It details CRISPR/Cas9 methods, transgenic techniques, and cloning in swine. The
volume also explores ethical considerations and regulatory aspects of using genetically engineered pigs in
research. Case studies illustrate successful applications in immunology and organ transplantation.

4. Swine Models in Cardiovascular Research 2022
Dedicated to cardiovascular disease modeling, this book examines how swine are used to study heart failure,
atherosclerosis, and arrhythmias. It reviews surgical models, imaging techniques, and biomarker discovery in
pigs. The authors discuss translational potential and limitations of swine models compared to other animals.
This resource is valuable for cardiovascular scientists seeking relevant animal models.

5. Immunological Studies Using Swine Models
This text highlights the role of pigs in immunology research, focusing on infectious diseases and vaccine
development. It describes the porcine immune system and its similarities to humans. The book includes protocols
for immune assays and challenges encountered in swine immunological studies. It also covers the use of pigs in
studying zoonotic diseases and immune responses.

6. Swine as Models for Metabolic and Endocrine Research
Addressing the growing interest in metabolic disorders, this book covers swine models for diabetes, obesity, and
endocrine dysfunctions. It presents physiological characteristics of pigs that make them suitable for these
studies. The volume discusses diet-induced models, surgical interventions, and molecular analyses. Researchers
will find insights into translational research for metabolic syndrome and related conditions.

7. Ethical and Regulatory Perspectives in Swine Biomedical Research
This book examines the ethical considerations and regulatory frameworks governing the use of swine in
biomedical research. Topics include animal welfare laws, 3Rs principles (replacement, reduction, refinement), and
institutional review processes. It provides guidance for researchers to ensure compliance and ethical integrity.
Case studies illustrate challenges and best practices in swine research ethics.

8. Neuroscience Research Using Swine Models
Exploring the application of pigs in neuroscience, this volume discusses brain anatomy, neurodegenerative disease
models, and behavioral studies. It highlights the advantages of swine for imaging and electrophysiological
techniques. The book also covers stroke, traumatic brain injury, and cognitive disorder research using pigs. It is
a valuable reference for neuroscientists aiming to translate findings to human conditions.

9. Swine Models for Organ Transplantation and Regenerative Medicine
This book focuses on the use of pigs in xenotransplantation and tissue engineering research. It details genetic
modifications to reduce rejection and techniques for growing human-compatible organs. The authors review
advances in stem cell therapies and biomaterials tested in swine models. The volume provides insights into
overcoming barriers to clinical application of regenerative therapies.
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  swine in biomedical research 2022: The Laboratory Pig Kirsten Rosenmay Jacobsen, Aage K
Olsen Alstrup, Axel K. Hansen, Peter Bollen, 2025-01-31 Since the popular second edition of The
Laboratory Swine was published more than a decade ago, the number of pigs used in toxicity studies
has increased as an alternative to commonly used non-rodent species, while, at the same time, large
developments have been made in welfare concepts of laboratory animals. Pigs have gained
prominence in both basic and applied research, leading to a significant increase in publication
activity. This third edition summarizes these new insights, raising the bar for humane care and use
of pigs, from agricultural sources to genetically and microbiological defined minipigs. Aimed at
animal caretakers, technicians, laboratory animal veterinarians, and investigators planning and
performing studies on pigs, it provides an overview with extensive references for further study. The
book has been updated with a special focus on refined methods for housing and handling pigs,
including an updated description of commonly performed experimental and surgical procedures.
Continuing its legacy as the premier reference on the care and use of pigs in the laboratory, the
small, practical, and accessible format makes this an easy go-to book, with easy-to-find information
and high-quality color images. The third edition aims to contribute to humane use and care for
laboratory pigs in all aspects of housing, husbandry, veterinary care, and experimental techniques.
  swine in biomedical research 2022: Animal Models for the Development of Cancer
Immunotherapy Seng-Lai Tan, 2022-08-23 Animal Models for the Development of Cancer
Immunotherapy Provides readers with a clear understanding of the value and challenges of using
common and emerging preclinical models in cancer immunotherapy research and development.
Animal models are essential tools for studying a range of issues in preclinical and clinical research
on therapies targeting cancerous tumors. As clinical trials of advances in cancer immunotherapy are
predicted to outpace preclinical research in the near future, there remains an urgent need to
develop better animal models for preclinical evaluation of novel modulators. Animal Models for the
Development of Cancer Immunotherapy provides a detailed overview of different preclinical model
systems for development of novel cancer immunotherapies while highlighting how key aspects of
individual models translate into clinical findings. Covering the introduction, development, and
therapeutic applications of animal models for cancer immunotherapy, this comprehensive volume
helps pharmacologists identify suitable animal models, design pharmacological or translational
studies, and advance their mechanistic understanding of therapeutic agents, and increase the
possibility of success for novel immunotherapies in clinical settings. Chapters written by prominent
leaders in the field address specific models that evaluate immuno-oncology drugs are supported by
in-depth case studies and extensive references throughout. Emphasizes the importance of modeling
tumor metastasis in preclinical models for efficient translation of findings into the clinic Explores
recently discovered mechanisms of resistance and their preclinical modeling Highlights the unique
characteristics and features of autologous and allogeneic approaches for humanization of mouse
models Reviews development of bone marrow-liver-thymus (BLT) immune humanized mice and
emerging alternative models such as genetically engineered mouse models (GEMM) Discusses
alternative animal models for cancer research such as severe combined immunodeficiency (SCID)
pigs Animal Models for the Development of Cancer Immunotherapy is an essential resource for
scientists and researchers in the pharmaceutical and biotechnology industries, medicinal chemists
and biochemists, cell and molecular biologists, pharmacologists, immunologists, and clinicians.
  swine in biomedical research 2022: The Minipig in Biomedical Research Peter A.
McAnulty, Anthony D. Dayan, Niels-Christian Ganderup, Kenneth L. Hastings, 2011-12-19 The
Minipig in Biomedical Research is a comprehensive resource for research scientists on the potential
and use of the minipig in basic and applied biomedical research, and the development of drugs and
chemicals. Written by acknowledged experts in the field, and drawing on the authors’ global
contacts and experience with regulatory authorities and the pharmaceutical and other industries,
this accessible manual ranges widely over the biological, scientific, and practical uses of the minipig
in the laboratory. Its coverage extends from the minipig’s origins, anatomy, genetics, immunology,



and physiology to its welfare, health, and husbandry; practical dosing and examination procedures;
surgical techniques; and all areas of toxicity testing and the uses of the minipig as a disease model.
Regulatory aspects of its use are considered. The reader will find an extensive amount of theoretical
and practical information in the pharmacology; ADME and toxicology chapters which will help
scientists and managers when deciding which species to use in basic research; drug discovery and
pharmacology; and toxicology studies of chemicals, biotechnology products and devices. The book
discusses regulatory uses of minipigs in the evaluation of human and veterinary pharmaceuticals,
medical devices, and other classes of xenobiotics. It describes features of normal health, normal
laboratory values, and common diseases. It also carefully elucidates ethical and legal considerations
in their supply, housing, and transport. The result is an all-inclusive and up to date manual about the
experimental uses of the minipig that describes ‘How to’ and ‘Why’ and ’What to expect in the
normal’, combining enthusiasm and experience with critical assessment of its values and potential
problems.
  swine in biomedical research 2022: Animal Models in Experimental Medicine Faris Q.
Alenzi, 2024-02-06 This reference presents information about models utilized in experimental
medicine and pharmaceutical research and development for several human diseases. Written by
experts in immunology, cancer biology and pharmacology, the book provides readers with handy
notes and updated data on animal models that are critical to research planning and lab execution.
The main feature of the book is a set of 12 structured chapters that focus on a specific disease such
as cancer, infectious diseases, autism, autoimmune diseases, Alzheimer’s disease and anemia. The
contributors have gathered information on a wide range of genetic and physiological animal models
that are employed in research with comparative charts that highlight their main differences. The
book also includes chapters for special topics like food allergies and dentistry. Additional features of
the book are an explanation of disease mechanisms that give an easy understanding, notes for
idiopathic models and specific clinical conditions, and a list of references for advanced readers.
Animal Models In Experimental Medicine is essential reading for scholars, graduate students and
senior researchers in life sciences and clinical medicine. It also serves as a resource for
professionals involved in bench-to-bedside pharmaceutical projects. Readership Scholars, graduate
students and senior researchers in life sciences and clinical medicine; professionals involved in
bench-to-bedside pharmaceutical projects.
  swine in biomedical research 2022: Preclinical Landscape in Cancer Research Ranjita
Shegokar, Yashwant Pathak, 2025-03-29 Preclinical Cancer Landscape discusses the issues in
preclinical-to-clinical translatability of molecularly targeted cancer therapies and the need to better
align tumour biology in patients With a strong focus on the status, challenges, prospects and the
need of robustness of preclinical cancer research, the book acknowledges that the bar for
reproducibility in performing and presenting preclinical studies must be raised to facilitate a
transparent discovery process that frequently and consistently leads to significant patient benefit. In
22 chapters this book describes the current status of preclinical research in multiple cancers. This
book is a timely and valuable resource for health professionals, scientists and researchers, health
practitioners, students, and all those who wish to broaden their knowledge in the allied field.
Preclinical landscape in cancer research is written by experts in the field and informed with facts
directly from manufacturers. Pharmaceutical scientists, medical researchers, biomedical engineers
and clinical professionals will find this an essential reference. - Contains current studies of the
preclinical research of 25 different cancer types - Provides essential information on the most recent
developments in preclinical cancer research - Explains current technology and its applications of
preclinical cancer research - Holds contributions from oncologists, biomedical engineers,
pharmaceutical scientists and manufacturers
  swine in biomedical research 2022: The use of large animal models to improve
pre-clinical translational research Mark Gray, Abirami Kugadas, Stefano Guido, 2023-03-30
  swine in biomedical research 2022: Drug Safety Evaluation Shayne Cox Gad, Dexter W.
Sullivan, Jr., 2023-01-12 Drug Safety Evluation Comprehensive and practical guide presenting a



roadmap for safety assessment as an integral part of the development of drugs and therapeutics This
fourth edition of Drug Safety Evaluation maintains the central objective of presenting an all-inclusive
practical guide for those who are responsible for ensuring the safety of drugs and biologics to
patients, healthcare providers, those involved in the manufacture of medicinal products, and all
those who need to understand how the safety of these products is evaluated and shepherding
valuable candidates to market. Individual chapters address specific approaches to evaluation
hazards, including problems that are encountered and their solutions. Also covered are the scientific
and philosophical bases for evaluation of specific concerns (e.g., carcinogenicity, development
toxicity, etc.) to provide both understanding and guidance for approaching the new problems that
have come to face both our society and the new challenges they brought. The many changes in
regulatory requirements, pharmaceutical development, technology, and the effects of Covid on our
society and science have required both extensive revision to every chapter and the addition of four
new chapters. Specific sample topics covered in Drug Safety Evaluation include: The drug
development process and the global pharmaceutical marketplace and regulation of human
pharmaceutical safety Sources of information for consideration in study and program design and in
safety evaluation Electronic records, reporting and submission, screens in safety and hazard
assessment, and formulations, routes, and dosage regimens Mechanisms and endpoints of drug
toxicity, pilot toxicity testing in drug safety evaluation, and repeat dose toxicity Genotoxicity, QSAR
tools for drug safety, toxicogenomics, nonrodent animal studies, and developmental and
reproductive toxicity testing An appendix which provides an up to date guide to CROs for conducting
studies Drug Safety Evaluation was written specifically for the pharmaceutical and biotechnology
industries, including scientists, consultants, and academics, to show a utilitarian yet scientifically
valid path to the everyday challenges of safety evaluation and the problem solving that is required in
drug discovery and development.
  swine in biomedical research 2022: Biotech Animals in Research Mickey Gjerris, Anna
Kornum, Helena Röcklinsberg, Dorte Bratbo Sørensen, 2023-12-06 This book explores central
aspects of genetic modification of animals for scientific purposes in the context technological
possibilities, regulatory issues in different regions, animal welfare implications and wider ethical
issues exemplified through current theories and frameworks. This discussion of lab animals
produced through modern biotechnologies becomes increasingly pressing as CRISPR-Cas9
technology advances rapidly, challenging legal and ethical frameworks all over the world. Such
animals are now affordable and readily available to almost every branch of scientific research. This
not only raises enormous potential for creating ‘tailored’ models for human diseases but also rubs up
against the traditional guiding principles (the 3Rs) for the humane use of animals for scientific
experiments and raises wider ethical issues around death, integrity and naturalness. In this book,
expert authors from diverse backgrounds in laboratory animal care, animal research, technology and
animal rights explore a range of topics, from the science behind biotech research animals and the
regulation of their use, to utilitarian, animal rights, virtue ethics and ethics of care, and critical
animal studiers' perspectives on the use of these technologies. Whatever your background or role in
animal research, this book will challenge and stimulate deeper consideration of the benefits,
disadvantages and ethical consequences of the use of biotechnology in the animal laboratory.
  swine in biomedical research 2022: Animal Models and Experimental Research in Medicine
Mahmut Karapehlivan, Volkan Gelen, Abdulsamed Kükürt, 2023-04-05 The use of experimental
animals is quite common in medical research, especially for pharmaceutical developments and
molecular pathway studies. Considering the effects of therapeutic agents used in the treatment of
tissues and systems, it becomes clear how important experimental animals and the models
developed on them are in research. The benefits of using animals for disease models include
accessibility, applicability, and affordability. Most importantly, they have proven to be successful in
the prevention, diagnosis, and treatment of many diseases. This book provides a comprehensive
overview of the use of animal models for amyotrophic lateral sclerosis, hepatotoxicity, liver
fibrosis/cirrhosis, visceral hyperalgesia, female reproduction, and more.



  swine in biomedical research 2022: Recent Advances in Animal Nutrition and
Metabolism Guoyao Wu, 2021-11-22 This book covers hot topics in the nutrition and metabolism of
terrestrial and aquatic animals, including the interorgan transport and utilization of water, minerals,
amino acids, glucose, and fructose; the development of alternatives to in-feed antibiotics for animals
(e.g., swine and poultry); and metabolic disorders (or diseases) resulting from nutrient deficiencies.
It enables readers to understand the crucial roles of nutrients in the nutrition, growth, development,
and health of animals. Such knowledge has important implications for humans. Readers will also
learn from well-written chapters about the use of new genome-editing biotechnologies to generate
animals (e.g., cows and swine) as bioreactors that can produce large amounts of pharmaceutical
proteins and other molecules to improve the health and well-being of humans and other animals, as
well as the growth and productivity of farm animals. Furthermore, the book provides
usefulinformation on the use of animals (e.g., cattle, swine, sheep, chickens, and fish) as models in
biomedical research to prevent and treat human diseases, develop infant formulas, and improve the
cardiovascular and metabolic health of offspring with prenatal growth restriction. Editor of this book
is an internationally recognized expert in nutrition and metabolisms. He has about 40 years of
experience with research and teaching at world-class universities in the subject matters. He has
published more than 660 papers in peer-reviewed journals, 90 chapters in books, and authored two
text/reference books, with a very high H-index of 127 and more than 66,000 citations in Google
Scholar. This publication is a useful reference for nutrition and biomedical professionals, as well as
undergraduate and graduate students in animal science, aquaculture, zoology, wildlife, veterinary
medicine, biology, biochemistry, food science, nutrition, pharmacology, physiology, toxicology, and
other related disciplines. In addition, all chapters provide general and specific references to
nutrition and metabolism for researchers and practitioners in animal agriculture (including
aquaculture), dietitians, animal and human medicines, and for government policy makers.
  swine in biomedical research 2022: Comparative Mammalian Immunology Ian R. Tizard,
2023-02-09 Comparative Mammalian Immunology: The Evolution and Diversity of the Immune
Systems of Mammals provides a review on the current knowledge of mammalian immune systems
from a comparative viewpoint. This reference encompasses recent work on the immune systems of
marine mammals, bats and marsupials in addition to other lesser-known species, with the immune
systems of humans and laboratory mice as components of chapters on primates and rodents
respectively. The book also makes use of the most recent studies on the genomic sequences of the
mammals to identify both common and unique features of each mammal's immune system. The book
elucidates the complex, but coordinated and controlled series of interactions involving cells and
molecules that has evolved to protect the host against disease. Mammals consist of a highly diverse
group of animals in which the immune system has been subjected to a variety of selective pressures.
This is reflected in differences in the organization and function of their immune systems, and is
especially seen in those gene families characterized by complexity and polymorphism. -
Demonstrates multiple diverse pathways and mechanisms to optimize resistance and survival in the
face of infectious diseases - Shows the clear patterns of emergence of different immunologic traits
among the diverse orders of mammals - Reflects issues with innate or adaptive immune systems -
Serves as a comprehensive review of the current state of knowledge of the immune system of each
mammalian order
  swine in biomedical research 2022: Animal Models in Research Harikrishnan Vijayakumar
Sreelatha, Satish Patel, Perumal Nagarajan, 2024-04-03 This book describes the development of
animal models widely used in biomedical research using step-wise instructions and photographs.
Showcasing a wide range of species from zebra fishes, birds, rodents, rabbits, dogs, and pigs, the
book includes detailed methodology on how to work with these species and to develop various
models. The animal models in neurology including stroke, Alzheimer’s disease, Parkinson’s disease,
and Schizophrenia; Animal models in cancer research, sleep disorders, and cardiovascular diseases
are described to meet the understanding of researchers who plan to replicate these models in their
laboratories. In depth detailing on the development of targeted gene knockouts and transgenics,



implantation models that are used in toxicology studies, and pharmacokinetic studies in pigs and
dogs are a highlight. Further, the book describes pharmacologic, chemically induced, surgically
induced, microbiologically induced, infectious models, models for neurobehavioral studies, oncology
research, and pain research. The book has dedicated sections on anesthesia and analgesia and
teaches procedures like venous cut-downs and cannulations in pigs and dogs, and endotracheal
intubation, mechanical ventilation and thoracotomy in rodents and will serve as a self-training tool.
Concepts in the field of animal model development are explained using examples. Sample size
selection, study design, and statistical evaluation of experiments involving laboratory animals are
explained to enable young researchers to practically understand the nuances. This book will be a
valuable tool for academicians, students, scientists, and veterinarians and will benefit equally who
are new to the field and who are already working with laboratory animals.
  swine in biomedical research 2022: Handbook of Cardiac Anatomy, Physiology, and Devices
Paul A. Iaizzo, 2024-12-08 This book covers the latest information on the anatomic features,
underlying physiologic mechanisms, and treatments for diseases of the heart. Key chapters address
preclinical animal models for cardiac research and clinical trials performed, cardiac mapping
systems, heart-valve therapies and other device-based tools and technologies for cardiac diagnoses
and treatments. Once again, companion of supplementary videos offer unique insights into the
device-tissue interfaces, including those within beating hearts: i.e., these supplemental videos
enhance ones understandings of key points within the text. The “Handbook of Cardiac Anatomy,
Physiology and Devices”, the Fourth Edition is a comprehensive and state-of-the art resource
textbook that should provide 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 therapies and devices.
  swine in biomedical research 2022: A Selected List of References on the Use of Swine in
Biomedical Research Myron Eugene Tumbleson, 1971
  swine in biomedical research 2022: 3D IMAGING, NEUROSCIENCE AND SEPSIS
RESEARCH: MODERN METHODS AND TECHNOLOGICAL ADVANCES Aylin Gökhan, Büşra Horuz,
Ebru Eroğlu, Gürkan Yiğittürk, Kubilay Doğan Kılıç, Sahar Ebrahem Orif, Yiğit UYANIKGİL,
2024-12-20 Preface: The continuous advancement of science and medicine is pivotal in the quest to
protect and improve human health. This book aims to present the latest perspectives in the fields of
neuroscience and sepsis research, highlighting modern methodologies and technological
innovations. The first chapter introduces 3D histological imaging techniques, covering conventional
methods such as optical imaging, electron microscopy, and other imaging technologies. It also
delves into post-imaging processing and analysis, including image preprocessing, segmentation, 3D
reconfiguration, and both quantitative and qualitative analyses. The second chapter explores the
diverse applications of 3D histological imaging. It addresses its use in neurohistology, cancer
research, developmental biology, and other medical and biological fields. The chapter also discusses
current developments and future perspectives in 3D imaging. In the third chapter, the book provides
a comprehensive histopathological overview of Chronic Traumatic Encephalopathy (CTE), examining
its epidemiology, histopathological markers, neuropathology, and staging. The macroscopic and
microscopic pathology of CTE, clinical markers, and future research directions are also discussed.
Chapter four focuses on migraines, detailing their history, classifications, symptoms, etiology,
epidemiology, pathophysiology, diagnosis, management, and treatments. It also covers patient
education, prognosis, complications, prevention, and ongoing research, including gender-based
differences and potential preventive strategies. The fifth chapter presents insights into the use of
adipose-derived mesenchymal stem cells (ASCs) in treating diabetic neuropathy, using various
animal models. It discusses the mechanisms of action of ASCs, challenges in their use, and future
directions for improving this therapeutic method. Chapter six offers clinical insights into
experimental sepsis research, defining sepsis, its mechanisms, pathophysiological alterations,
clinical manifestations, diagnosis, predictive biomarkers, and treatment. Innovations and future
directions in sepsis research are also solutions to the challenges in health highlighted. The seventh



chapter examines experimental animal models that mimic sepsis in humans. It emphasizes the
importance of these models, detailing commonly used small and large animal models,
standardization, model variability, and comparative analysis of different sepsis induction methods.
The eighth chapter discusses the role of artificial intelligence in sepsis research, focusing on
predictive analytics, early detection, machine learning, deep learning models, ethical considerations,
and future challenges and directions in AI applications. Our aim is to provide researchers and
clinicians with an in-depth understanding of new microscopy techniques, neuroscience, and the
complexities of sepsis. We seek to inspire the development of innovative sciences. Each chapter is
designed to advance current knowledge and pave the way for future research and practical
applications. This book aspires to be an indispensable resource for researchers, academics,
clinicians, and students in the health sciences. We sincerely hope that the insights and innovations
presented herein will have a lasting and positive impact on human health. This book is dedicated to
my doctoral thesis advisor, Prof. Dr. Meral Baka (1955- 2024), who passed away in the first month of
this year.
  swine in biomedical research 2022: Animals, Aging, and the Aged Leo K. Bustad,
1981-02-20 Animals, Aging, and the Aged was first published in 1981. Minnesota Archive Editions
uses digital technology to make long-unavailable books once again accessible, and are published
unaltered from the original University of Minnesota Press editions. This volume explores the
significant contributions of animals to our understanding of aging, to improving geriatric medicine,
and to providing companionship and assistance to the elderly. Leo L. Bustad discusses what can be
learned from animal life-span studies about the process of aging, including the problems of
cardiovascular disease, cancer, osteoporosis, and age-related mental conditions. The results of these
studies suggest that changes in life-style—especially the diet—may modify the effects of chronic
degenerative diseases. Other studies show that caring for a pet can contribute greatly to the health
and well being of the elderly. Bustad surveys experiments using animals in therapy and he presents,
for the first time, evaluative instruments for choosing the appropriate pet. Companion animals allow
many elderly people to maintain their independence. Animals are also helpful as aids for those with
visual, hearing, and physical impairments. An appendix lists agencies that train dogs as aids to the
physically impaired. Animals, Aging, and the Aged is a thoughtful discussion of the physical,
psychological, and social problems faced by the elderly, with emphasis on the ways that animals
have contributed to the solution of some of those problems. As such, it will be useful for those
involved in geriatric medicine and social work and in veterinary medicine and research. This book is
volume 5 in the series Wesley W. Spink Lectures in Comparative Medicine.
  swine in biomedical research 2022: Marbling Fat in Livestock Xiao Li, Min Du, 2022-11-16
  swine in biomedical research 2022: Practical Management of Research Animal Care and Use
Programs Javier Guillén, Viola Galligioni, 2024-11-06 This book provides a complete guide to all the
aspects to consider during planning, establishing and managing ethically and efficiently research
animal care and use programs, taking into account all stakeholders involved in the process. Practical
information on how to address the general and particular needs of all animal care and use program
areas is provided. Consequently, the reader is supported with getting their project ethically and
legally compliant, and implemented efficiently with organizing safe and appropriate facilities and
equipment as well as hiring sufficiently trained personnel. Furthermore, strategies for impactful
internal and external communication are outlined. Responsible use of animals in research can be
nothing but teamwork. The environment and professional experience of all involved stakeholders are
the key for ensuring quality science, as well as animal and personnel welfare. Research animal care
and use programs represent a complex system in which animals, legislation and good practices,
facility personnel and researchers interact on a daily basis. Thoughtful planning from the first step
ensures animal welfare and improves the quality of in vivo experimentation. This book addresses
animal program managers, veterinarians, researchers and technicians working in research animal
facilities. Chapter 18 is available open access under a Creative Commons Attribution 4.0
International License via link.springer.com.
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Huang, Yoichi Takakusagi, Beibei Ru, 2023-01-06
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