plg respiratory system

pig respiratory system plays a crucial role in the overall physiology and
health of swine. Understanding the anatomy and function of the pig
respiratory system is essential for veterinarians, farmers, and researchers
involved in swine health management. This system is responsible for the
intake of oxygen and the expulsion of carbon dioxide, facilitating cellular
respiration and maintaining homeostasis. The pig respiratory system shares
many similarities with that of other mammals, making it a valuable model for
comparative anatomy and biomedical research. This article explores the
detailed structure, function, and common diseases affecting the pig
respiratory system, as well as its physiological processes and adaptations. A
comprehensive understanding of this system aids in improving animal welfare
and productivity in swine production. The following sections will cover the
anatomy, physiological functions, respiratory mechanics, common respiratory
diseases, and clinical significance of the pig respiratory system.
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Anatomy of the Pig Respiratory System

The anatomy of the pig respiratory system comprises several specialized
structures that work in concert to facilitate breathing and gas exchange.
This system includes the nasal cavity, pharynx, larynx, trachea, bronchi,
lungs, and associated muscles. Each component plays a distinct role in the
passage and processing of air, ensuring efficient oxygen uptake and carbon
dioxide removal.

Nasal Cavity and Pharynx

The nasal cavity in pigs serves as the primary entry point for air. It is

lined with mucous membranes and cilia, which filter, warm, and humidify the
incoming air. The pharynx acts as a shared pathway for both the respiratory
and digestive tracts, directing air towards the larynx while preventing food



from entering the airway during swallowing.

Larynx and Trachea

The larynx, commonly known as the voice box, is located at the top of the
trachea and functions as a gateway to the lower respiratory tract. It
contains the vocal cords and plays a role in sound production and airway
protection. The trachea is a rigid tube supported by cartilaginous rings that
prevents collapse during respiration. It conducts air towards the bronchi and
lungs.

Bronchi and Lungs

The trachea bifurcates into two primary bronchi, each entering a lung. Inside
the lungs, the bronchi further subdivide into smaller bronchioles,
culminating in alveoli, the microscopic air sacs where gas exchange occurs.
Pigs have well-developed lungs with lobes that maximize surface area for
efficient oxygen absorption and carbon dioxide elimination.

Muscles Involved in Respiration

Respiration in pigs is facilitated by muscles such as the diaphragm and
intercostal muscles. The diaphragm is a dome-shaped muscle that contracts and
flattens to increase thoracic volume during inspiration, while intercostal
muscles assist in expanding and contracting the rib cage.

Physiological Functions of the Respiratory
System

The pig respiratory system performs several vital physiological functions
beyond mere air passage. These functions are integral to maintaining
metabolic balance and supporting cellular activities throughout the pig’s
body.

Gas Exchange

The primary function of the respiratory system is gas exchange, where oxygen
is absorbed into the bloodstream and carbon dioxide is expelled. This process
occurs in the alveoli, where oxygen diffuses across the alveolar and



capillary membranes into the blood, and carbon dioxide diffuses in the
opposite direction to be exhaled.

Regulation of Blood pH

The respiratory system helps regulate blood pH by controlling the levels of
carbon dioxide in the blood. Carbon dioxide reacts with water to form
carbonic acid, affecting blood acidity. By adjusting respiration rate and
depth, pigs maintain acid-base homeostasis critical for enzymatic and
cellular functions.

Thermoregulation

Respiration also contributes to thermoregulation in pigs. Through panting and
increased respiratory rate, pigs can dissipate excess body heat, especially
since they have limited sweat glands. This is vital for maintaining optimal
body temperature in varying environmental conditions.

Protection and Filtration

The respiratory tract is lined with mucous membranes and cilia, which trap
and remove dust, pathogens, and other particulates from inhaled air. This
protective function minimizes the risk of respiratory infections and
maintains lung health.

Respiratory Mechanics and Gas Exchange

The mechanics of respiration in pigs involve coordinated movements of
respiratory muscles and the elastic properties of the lungs and thoracic
cavity. Understanding these mechanics is important for recognizing normal and
pathological respiratory patterns.

Inspiration and Expiration

Inspiration is an active process driven by the contraction of the diaphragm
and external intercostal muscles, which enlarges the thoracic cavity and
decreases intrapulmonary pressure, allowing air to enter the lungs.
Expiration is typically passive, resulting from muscle relaxation and elastic
recoil of lung tissues, forcing air out of the lungs.



Alveolar Gas Exchange

Within the alveoli, gas exchange occurs via diffusion driven by concentration
gradients. Oxygen moves from alveolar air into the blood, binding to
hemoglobin in red blood cells, while carbon dioxide diffuses from the blood
into the alveolar air to be expelled during expiration.

Control of Breathing

Breathing is regulated by the respiratory center in the brainstem, which
responds to chemical signals such as carbon dioxide and oxygen levels in the
blood. Chemoreceptors in the carotid and aortic bodies provide feedback to
adjust respiratory rate and depth according to metabolic demands.

Common Respiratory Diseases in Pigs

The pig respiratory system is susceptible to various diseases that can
significantly impact swine health and productivity. Understanding these
conditions aids in early diagnosis and effective treatment.

Porcine Respiratory Disease Complex (PRDC)

PRDC is a multifactorial syndrome involving viral and bacterial pathogens
such as Porcine Reproductive and Respiratory Syndrome Virus (PRRSV), Swine
Influenza Virus, and Mycoplasma hyopneumoniae. It leads to coughing, labored
breathing, and reduced growth rates.

Swine Influenza

Swine influenza is a contagious respiratory disease caused by influenza A
virus strains. Clinical signs include fever, nasal discharge, and respiratory
distress. It spreads rapidly in herds, especially under stressful conditions.

Mycoplasmal Pneumonia

This chronic respiratory disease caused by Mycoplasma hyopneumoniae results
in persistent coughing and lung lesions. It compromises lung function and
predisposes pigs to secondary infections.



Bacterial Pneumonia

Bacterial infections, often secondary to viral infections, cause pneumonia
characterized by inflammation and consolidation of lung tissue. Common
bacterial agents include Actinobacillus pleuropneumoniae and Pasteurella
multocida.

List of Common Respiratory Diseases in Pigs

e Porcine Respiratory Disease Complex (PRDC)
e Swine Influenza

e Mycoplasmal Pneumonia

e Bacterial Pneumonia

e Atrophic Rhinitis

e Enzootic Pneumonia

Clinical Significance and Veterinary Care

Proper management of the pig respiratory system is vital for swine health,
welfare, and economic efficiency. Veterinary care focuses on prevention,
diagnosis, and treatment of respiratory conditions, as well as environmental
and nutritional management.

Preventive Measures

Preventive strategies include vaccination programs, biosecurity measures, and
maintaining optimal housing conditions to reduce pathogen exposure and
stress. Good ventilation and hygiene practices are essential to minimize
respiratory disease incidence.

Diagnostic Techniques

Veterinarians employ various diagnostic tools such as auscultation,



radiography, bronchoscopy, and laboratory testing of respiratory secretions
to identify respiratory diseases accurately. Early diagnosis improves
treatment outcomes.

Treatment and Management

Treatment often involves antibiotics, antivirals, and supportive care such as
anti-inflammatory drugs and fluid therapy. Management practices may be
adjusted to reduce stress and improve air quality to support recovery.

Role of Nutrition and Environment

Balanced nutrition strengthens the immune system, enhancing resistance to
respiratory infections. Environmental controls, including temperature
regulation and minimizing airborne irritants, further protect respiratory
health.

Frequently Asked Questions

What are the main components of the pig respiratory
system?

The main components of the pig respiratory system include the nasal cavity,
pharynx, larynx, trachea, bronchi, bronchioles, and lungs.

How does the pig respiratory system function?

The pig respiratory system functions by allowing air to enter through the
nasal cavity, pass through the trachea and bronchi, and reach the lungs where
gas exchange occurs, supplying oxygen to the blood and removing carbon
dioxide.

Why is the pig respiratory system important for its
overall health?

The pig respiratory system is important because it facilitates oxygen intake
necessary for cellular respiration and removes carbon dioxide, helping
maintain the pig's metabolic functions and overall health.

How is the pig's respiratory system similar to that



of humans?

The pig's respiratory system is similar to humans in structure and function,
including having lungs with alveoli for gas exchange, making pigs valuable
models in medical research.

What diseases commonly affect the pig respiratory
system?

Common diseases affecting the pig respiratory system include pneumonia, swine
influenza, and porcine reproductive and respiratory syndrome (PRRS).

How can respiratory infections in pigs be prevented?

Respiratory infections in pigs can be prevented through proper ventilation,
vaccination, maintaining hygiene, and reducing stress within pig housing
facilities.

What role do the alveoli play in the pig respiratory
system?

Alveoli are tiny air sacs in the pig lungs where oxygen and carbon dioxide
exchange occurs between the air and the bloodstreanm.

How does the structure of the pig’s trachea support
its respiratory function?

The pig’s trachea is supported by C-shaped cartilage rings that keep the
airway open, allowing unobstructed passage of air to and from the lungs.

Additional Resources

1. Respiratory Physiology of Pigs: Structure and Function

This book offers a comprehensive overview of the anatomy and physiology of
the pig respiratory system. It delves into the cellular and molecular
mechanisms that regulate breathing and gas exchange. Ideal for veterinary
students and researchers, it also discusses common respiratory diseases
affecting pigs.

2. Porcine Respiratory Diseases: Diagnosis and Management

Focused on the clinical aspects, this book covers the diagnosis, treatment,
and prevention of respiratory diseases in pigs. It includes case studies and
practical approaches for veterinarians working in swine health. The book
emphasizes biosecurity and herd health management strategies.

3. Comparative Respiratory Systems: Pigs and Other Farm Animals
This text compares the respiratory systems of pigs with those of other



livestock species. It highlights anatomical and physiological differences and
similarities essential for veterinary practice. The book is useful for
understanding species-specific respiratory challenges and adaptations.

4. Advances in Swine Respiratory Research

A collection of recent research findings on the pig respiratory system, this
book covers topics from immunology to environmental impacts. It is aimed at
scientists and students interested in cutting-edge developments in swine
health. The book also explores novel therapeutic approaches.

5. Pathophysiology of Porcine Respiratory Syndromes

This detailed text explains the pathophysiological mechanisms behind common
respiratory syndromes in pigs. It connects clinical signs to underlying
cellular and tissue changes. The book serves as a valuable resource for
veterinary pathologists and clinicians.

6. Swine Respiratory Microbiology and Immunology

Focusing on the microbial agents that affect pig lungs, this book discusses
bacterial, viral, and fungal pathogens. It also explores the immune responses
pigs mount against these infections. The book is essential for
microbiologists and veterinarians specializing in infectious diseases.

7. Environmental Impacts on Pig Respiratory Health

This book examines how factors like housing, air quality, and management
practices influence pig respiratory systems. It provides guidelines for
optimizing environmental conditions to reduce respiratory problems. The text
is useful for swine producers and animal welfare specialists.

8. Diagnostic Imaging of the Porcine Respiratory System

Covering radiography, ultrasound, and advanced imaging techniques, this book
aids in the visualization of pig respiratory anatomy and pathology. It
includes numerous images and case examples for veterinary diagnostic
purposes. The book is a practical guide for veterinary radiologists.

9. Nutrition and Its Effects on Pig Respiratory Function

This book explores the relationship between nutrition and respiratory health
in pigs. It discusses how dietary components can influence lung development,
immune function, and disease resistance. The book is targeted at animal
nutritionists and swine health professionals.
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The Complete Guide to the Porcine Respiratory System

Introduction: Understanding the Importance of Pig
Respiratory Health

The respiratory system is crucial for the survival and productivity of pigs. Efficient gas exchange,
providing oxygen for metabolic processes and removing carbon dioxide, is essential for growth,
reproduction, and overall well-being. Any compromise to this system directly impacts the animal's
health, leading to reduced growth rates, decreased feed efficiency, increased mortality, and
significant economic losses for farmers. This comprehensive guide explores the intricate anatomy,
physiology, common diseases, and management strategies related to the pig respiratory system,
providing valuable insights for veterinarians, pig farmers, and anyone interested in animal health
and welfare.

Chapter 1: Anatomy of the Pig Respiratory System: A Detailed



Exploration

The pig respiratory system, like that of other mammals, is responsible for the intake of oxygen and
the expulsion of carbon dioxide. It comprises several key organs working in a coordinated manner:

1.1 Nasal Cavity: The initial point of entry for air, the nasal cavity is lined with mucous membranes
that filter, warm, and humidify the incoming air. The turbinates within the cavity increase the
surface area for these processes.

1.2 Pharynx: This common passageway serves both the respiratory and digestive systems. It
connects the nasal cavity and oral cavity to the larynx.

1.3 Larynx (Voice Box): The larynx houses the vocal cords and acts as a valve, preventing food from
entering the trachea. Its cartilaginous structure provides support and protection.

1.4 Trachea (Windpipe): A rigid tube supported by C-shaped cartilage rings, the trachea conducts air
to the lungs. Its lining is ciliated, aiding in mucus removal.

1.5 Bronchi: The trachea branches into two main bronchi, which further subdivide into smaller
bronchioles, forming a complex branching network within the lungs.

1.6 Lungs: The primary organs of gas exchange, the lungs are paired organs located in the thoracic
cavity. They are composed of millions of alveoli, tiny air sacs surrounded by capillaries, where
oxygen and carbon dioxide are exchanged. The pleura, a double-layered membrane, surrounds the
lungs and facilitates smooth breathing movements.

Understanding the precise anatomy of each component is vital for diagnosing and treating
respiratory diseases. Any blockage, inflammation, or structural abnormality can severely impair
respiratory function.

Chapter 2: Physiology of Respiration in Pigs: The Mechanics of
Breathing

The process of respiration in pigs involves several crucial steps:

2.1 Pulmonary Ventilation: This refers to the mechanical movement of air into and out of the lungs.
It's driven by the contraction and relaxation of the diaphragm and intercostal muscles. Inhalation
(inspiration) involves the diaphragm contracting and flattening, increasing the volume of the
thoracic cavity and drawing air into the lungs. Exhalation (expiration) involves the relaxation of
these muscles, reducing the thoracic volume and expelling air.

2.2 Gas Exchange: Once air reaches the alveoli, gas exchange occurs across the alveolar-capillary
membrane. Oxygen diffuses from the alveoli into the blood, while carbon dioxide diffuses from the
blood into the alveoli to be expelled. This exchange is facilitated by the partial pressure differences
of the gases.



2.3 Regulation of Breathing: Breathing rate and depth are carefully regulated to meet the body's
oxygen demands. Chemoreceptors in the blood and brain monitor oxygen and carbon dioxide levels,
sending signals to the respiratory centers in the brainstem to adjust ventilation accordingly. Factors
like pH, temperature, and exercise also influence breathing patterns.

Chapter 3: Common Respiratory Diseases in Pigs:
Identification and Management

Pigs are susceptible to various respiratory diseases, many of which are highly contagious and can
cause significant economic losses. Some of the most prevalent include:

Porcine Respiratory and Reproductive Syndrome (PRRS): A viral disease causing reproductive
failure and respiratory problems.

Mycoplasma hyopneumoniae: A bacterial infection causing enzootic pneumonia.
Actinobacillus pleuropneumoniae: A highly contagious bacterial pneumonia.

Pasteurellosis: Caused by Pasteurella multocida, resulting in various respiratory infections.
Influenza: Viral infections causing respiratory symptoms.

Each disease presents with unique clinical signs, and diagnosis requires careful examination,
laboratory tests, and possibly imaging techniques. Treatment strategies vary depending on the
causative agent and the severity of the infection, ranging from antibiotic therapy to supportive care.

Chapter 4: Impact of Environmental Factors: The Role of
Housing and Air Quality

Environmental factors significantly influence pig respiratory health. Poor air quality, overcrowding,
high humidity, and temperature fluctuations can compromise the respiratory system's defenses and
increase susceptibility to diseases. Appropriate ventilation, temperature control, and hygiene are
crucial in minimizing the risk of respiratory problems. Dust, ammonia, and other airborne pollutants
can irritate the respiratory tract, leading to inflammation and increased susceptibility to infections.

Chapter 5: Diagnostic Techniques: Accurate Identification of
Respiratory Issues

Accurate diagnosis of respiratory diseases requires a combination of techniques:

Clinical Examination: Observing clinical signs like coughing, sneezing, dyspnea, and nasal discharge.
Laboratory Tests: Blood tests, bacterial cultures, and serological tests to identify the causative



agent.

Imaging Techniques: Radiography (X-rays) and ultrasonography to visualize lung structures and
detect abnormalities.

Necropsy: Examination of deceased animals to identify pathological changes in the respiratory
system.

Chapter 6: Prevention and Management Strategies: Proactive
Approaches to Respiratory Health

Effective management strategies focus on prevention and early intervention:

Biosecurity: Strict hygiene protocols to prevent the introduction and spread of pathogens.
Vaccination: Vaccination programs against prevalent respiratory diseases.

Appropriate Housing: Well-ventilated, appropriately sized housing to minimize stress and improve
air quality.

Nutritional Management: Providing a balanced diet to support immune function.

Early Detection and Treatment: Implementing regular health checks and prompt treatment of
infected animals.

Chapter 7: Economic Impact of Respiratory Diseases: The
Financial Burden

Respiratory diseases inflict a substantial economic burden on the pig industry. Reduced growth
rates, increased mortality, treatment costs, and reduced market value of affected animals all
contribute to significant financial losses for farmers. Effective disease prevention and management
strategies are therefore crucial to minimize these losses and ensure the economic viability of pig
production.

Conclusion: A Look to the Future

The pig respiratory system is a complex and vital organ system. Understanding its intricate anatomy,
physiology, and susceptibility to various diseases is crucial for ensuring the health and productivity
of pigs. Ongoing research continues to advance our understanding of porcine respiratory diseases
and the development of more effective prevention and treatment strategies. A multi-faceted
approach combining biosecurity, vaccination, appropriate housing, and early intervention remains
essential for mitigating the economic and welfare impacts of respiratory illnesses in the pig industry.



FAQs

1. What are the most common signs of respiratory disease in pigs? Coughing, sneezing, nasal
discharge, dyspnea (difficulty breathing), reduced appetite, and lethargy.

2. How are respiratory diseases diagnosed in pigs? Through clinical examination, laboratory tests
(bacterial cultures, serology), and imaging (X-rays, ultrasound).

3. What is the role of vaccination in preventing pig respiratory diseases? Vaccines help stimulate the
immune system to protect against specific respiratory pathogens.

4. How important is good ventilation in pig housing? Excellent ventilation is essential for
maintaining good air quality and reducing the risk of respiratory diseases.

5. What are the economic consequences of respiratory diseases in pigs? Reduced growth rates,
increased mortality, treatment costs, and lower market value of affected animals.

6. What is the difference between enzootic pneumonia and pleuropneumonia? Enzootic pneumonia is
usually caused by Mycoplasma hyopneumoniae, while pleuropneumonia is caused by Actinobacillus
pleuropneumoniae. Pleuropneumonia is often more severe.

7. Can environmental factors trigger respiratory diseases in pigs? Yes, poor air quality, stress, and
temperature extremes can compromise the immune system and increase susceptibility.

8. What role does biosecurity play in preventing respiratory diseases? Strict hygiene protocols to
prevent pathogen introduction and spread are vital for biosecurity.

9. What are some future directions in porcine respiratory health research? Developing new vaccines,

improving diagnostic tools, and better understanding the interplay between genetics, environment,
and disease.
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1. Porcine Respiratory Syndrome Virus (PRRSV): A Comprehensive Review: A detailed overview of
PRRSYV, its pathogenesis, diagnosis, and control measures.

2. Mycoplasma hyopneumoniae Infection in Pigs: Clinical Presentation and Management: A focus on
the clinical aspects of M. hyopneumoniae infection and its management.

3. Actinobacillus pleuropneumoniae: Pathogenesis and Control Strategies: An in-depth exploration of
A. pleuropneumoniae, including its virulence factors and control methods.
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pig respiratory system: Polymicrobial Diseases Kim A. Brogden, Janet M. Guthmiller, 2002
Polymicrobial diseases, those involving more than one etiologic agent, are more common than is
generally realized and include respiratory diseases, gastroenteritis, conjunctivitis, keratitis,
hepatitis, periodontal diseases, multiple sclerosis, genital infections, intra -- abdominal infections,
and pertussis.

pig respiratory system: Swine Respiratory Disease Paolo Martelli, Joaquim Segalés,
2021-08-24T00:00:00+02:00 This book aims to provide an updated overview on the most common
pathogens responsible for porcine respiratory disease complex. The authors, all renowned and
award-winning experts with a wide experience in respiratory diseases in pigs, have focused their
efforts on gathering the latest information and data available on the topics covered while making the
book as readable as possible.

pig respiratory system: Diseases of Domestic Guinea Pigs Virginia C. G. Richardson,
2011-10-14 This book provides a comprehensive text covering all aspects of guinea pig medicine.
This updated edition will be of value to veterinary surgeons and students, veterinary nurses,
breeders and all those working in the animal care industry. Written in note form the book assists in
the formulation of a diagnostic plan when the practitioner is faced with a sick animal. Sections on
clinical signs, diagnoses and treatments, allow rapid reference in successive chapters on the
reproductive, digestive, respiratory, musculoskeletal and urinary systems, the skin, head and neck,
nervous system and husbandry. All the latest drug information has been included and full details of
dose rates, contraindications and components of the proprietary preparations are listed in chapter
11. A new chapter has been written providing information on herbal and homeopathic remedies.

pig respiratory system: Diseases of Swine Jeffrey J. Zimmerman, Locke A. Karriker, Alejandro
Ramirez, Kent ]J. Schwartz, Gregory W. Stevenson, Jiangiang Zhang, 2019-06-18 Provides a fully
revised Eleventh Edition of the definitive reference to swine health and disease Diseases of Swine
has been the definitive reference on swine health and disease for over 60 years. This new edition has
been completely revised to include the latest information, developments, and research in the field.
Now with full color images throughout, this comprehensive and authoritative resource has been
redesigned for improved consistency and readability, with a reorganized format for more intuitive
access to information. Diseases of Swine covers a wide range of essential topics on swine
production, health, and management, with contributions from more than 100 of the foremost
international experts in the field. This revised edition makes the information easy to find and
includes expanded information on welfare and behavior. A key reference for anyone involved in the




swine industry, Diseases of Swine, Eleventh Edition: Presents a thorough revision to the
gold-standard reference on pig health and disease Features full color images throughout the book
Includes information on the most current advances in the field Provides comprehensive information
on swine welfare and behavior Offers a reorganized format to make the information more accessible
Written for veterinarians, academicians, students, and individuals and agencies responsible for
swine health and public health, Diseases of Swine, Eleventh Edition is an essential guide to swine
health. The 11th edition of Diseases of Swine continues to serve as the gold-standard resource for
anything and everything related to swine herd health...this edition does an outstanding job of
keeping up with the advanced diagnostic technologies and the latest research on new or emerging
diseases and syndromes...there is no other informational resource that comes close to providing the
depth or quality of information on the topic of swine diseases as does this book

pig respiratory system: Handbook of Pig Medicine Peter G. G. Jackson, Peter D. Cockcroft,
2007 Filling a much needed place in veterinary medicine, Handbook of Pig Medicine provides the
knowledge needed to recognize, diagnose, treat and control pig diseases in practice. The book
includes high quality illustrations which, where appropriate, complement written descriptions of
clinical signs. It deals with medical, surgical and reproductive problems in pigs. Clinical examination
of the individual pig and the investigation of herd problems are covered in detail, along with a study
on pig population medicine. Each body system is considered with special attention to clinical signs,
diagnosis and treatment. Additionally, chapters in the book discuss obstetrics, pig haematology and
biochemistry as well as differential diagnosis. Other topics discussed, include organic and outdoor
pigs; problems of the pet pig, sampling, euthanasia and post-mortem examination. Written by two
experienced clinicians and clinical teachers Succinct, reader-friendly text intended for quick and
effective use Over 250 high quality colour illustrations support the text Detailed description of
clinical examination of pigs - an essential part of diagnosis Provides students and clinicians with the
knowledge and the skills to deal with pig patients effectively

pig respiratory system: Handbook of Vertebrate Immunology Paul-Pierre Pastoret,
1998-06-02 This unique book provides a comprehensive and comparative guide to the immune
systems of major vertebrate species, including domestic and wild animals of veterinary or medical
interest, fish and amphibia. Data in this essential reference work has been compiled by
world-renowned editors and an international group of authors. For each species, the information is
presented in a structured 'user-friendly' format allowing easy cross reference and comparison
between the various species. This book will be considered the definitive reference work on
vertebrate immunology and will be essential for scientists and professionals working in Immunology,
Vaccinology or with Animal Models, for students of Veterinary or Human Medicine, Biology and
researchers in Comparative Medicine and Physiology. Each section, devoted to a major animal group
covers: Lymphoid organs and their anatomical disposition Leukocytes and their markers Leukocyte
traffic and associated molecules Cytokines T cell receptors Immunoglobulins MHC antigens
Ontogeny of the immune system Passive transfer of immunity Neonatal immune responses
Non-specific immunity Complement system Mucosal immunity Immunodeficiencies Tumours of the
immune system Autoimmunity

pig respiratory system: How Tobacco Smoke Causes Disease United States. Public Health
Service. Office of the Surgeon General, 2010 This report considers the biological and behavioral
mechanisms that may underlie the pathogenicity of tobacco smoke. Many Surgeon General's reports
have considered research findings on mechanisms in assessing the biological plausibility of
associations observed in epidemiologic studies. Mechanisms of disease are important because they
may provide plausibility, which is one of the guideline criteria for assessing evidence on causation.
This report specifically reviews the evidence on the potential mechanisms by which smoking causes
diseases and considers whether a mechanism is likely to be operative in the production of human
disease by tobacco smoke. This evidence is relevant to understanding how smoking causes disease,
to identifying those who may be particularly susceptible, and to assessing the potential risks of
tobacco products.



pig respiratory system: Veterinary Vaccines R. Pandey, S. Hoglund, G. Prasad, 2012-12-06
Vaccines have historically been considered to be the most cost-effective method for preventing
communicable diseases. It was a vaccine that enabled global eradication of the dreaded disease
smallpox. Mass immunization of children forms the anchor of the strategy of the World Health
Organization (WHO) to attain health for all status by the year 2000. Vaccinology is undergoing a
dimensional change with the advances that have taken place in immunology and genetic
engineering. Vaccines that confer short or inadequate immunity or that have side effects are being
replaced by better vaccines. New vaccines are being developed for a variety of maladies. Monoclonal
antibodies and T cell clones have been employed to delineate the immunodeterminants on microbes,
an approach elegantly complemented by computer graphics and molecular imaging techniques.
Possibilities have opened for obtaining hitherto scarce antigens of parasites by the DNA
recombinant route. Better appreciation of the idiotypic network has aroused research on anti
idiotypic vaccines. Solid-phase synthesis of peptides is leading to an array of synthetic vaccines, an
approach that is expected to attain its full potential once the sequences activating suppressor cells
are discovered and the rules for presentation of antigens to T and B cells are better worked out. A
new breed of vaccines is on the horizon that seeks to control fertility. Originally conceived to
intercept a step in the reproductive process, they are conceptual models for developing approaches
to regulate the body's internal processes.

pig respiratory system: Mycoplasmas in Swine Dominiek Maes, Marina Sibila, Maria Pieters,
2021-03-12 Swine can be infected with many different mycoplasmas. Some are important pathogens,
causing significant health and welfare issues in pigs and major losses to the swine industry
worldwide. Other mycoplasmas are not pathogenic for swine and can be considered commensals.
This book provides up-to-date scientific, clinical and practical information of the most important
pathogenic mycoplasmas in swine. Most emphasis has been placed on Mycoplasma hyopneumoniae
as the most economically important, but other pathogenic species like Mycoplasma hyorhinis,
Mycoplasma hyosynoviae and Mycoplasma suis are also discussed. Written by internationally
renowned scientists and clinicians from all over the world, this book draws together in depth
knowledge, expertise and experience in swine mycoplasmas to provide an evidence-based,
academically rigorous and practical collection. It aims to serve the scientific and veterinary
community and the swine industry worldwide.

pig respiratory system: Diseases of Swine Barbara E. Straw, Jeffrey J. Zimmerman, Sylvie
D'Allaire, David J. Taylor, 2013-05-31 The ninth and latest edition of this comprehensive guide to
swine diseases and production information features extensively revised and updated chapters on
physical examination and diagnosis, various viral and bacterial diseases (including several new
disease chapters), other miscellaneous conditions and veterinary practice. Notwithstanding the title,
this classic book covers not only infectious diseases of swine, but also includes chapters dealing with
therapeutics, surgery and anesthesia, animal welfare, nutrition, and the provision of veterinary
services. Diseases of Swine, 9e is divided into 5 sections: Physical Examination and Diagnosis, Viral
Diseases, Bacterial Diseases, Miscellaneous Conditions, and Veterinary Practice. The ninth edition
reflects changes to our knowledge and management of swine diseases and addresses recent
research and progress in the field. More than 100 distinguished and widely recognized contributing
authors bring the latest information to this new edition. With liberal use of illustrative materials--275
high quality illustrations and black and white photographs and more than a dozen color
images--Diseases of Swine, 9e offers unparalleled coverage and is an indispensable reference for the
veterinary practitioner, from the new graduate to the seasoned swine practitioner. This new edition
is an indispensable and up-to-date reference text that belongs on the shelf of anyone interested in
swine production, health and management.

pig respiratory system: The Weaner Pig M. A. Varley, J. Wiseman, 2001-11-01 This book is
developed from a British Society of Animal Science occasional meeting, held in September 2000. It
brings together all of the scientific disciplines involved in the pre- and post-weaning biology of the
piglet, concentrating on growth/development, nutrition, immunology/health, ethology and the



physical environment.

pig respiratory system: Lung, Pleura, and Mediastinum Liang-Che Tao, 1988

pig respiratory system: The Oxford Handbook of Evolutionary Medicine Martin Brune, Wulf
Schiefenhovel, 2019-01-31 Medicine is grounded in the natural sciences, where biology stands out
with regard to our understanding of human physiology and the conditions that cause dysfunction.
Ironically though, evolutionary biology is a relatively disregarded field. One reason for this omission
is that evolution is deemed a slow process. Indeed, the macroanatomical features of our species have
changed very little in the last 300,000 years. A more detailed look, however, reveals that novel
ecological contingencies, partly in relation to cultural evolution, have brought about subtle changes
pertaining to metabolism and immunology, including adaptations to dietary innovations, as well as
adaptations to the exposure to novel pathogens. Rapid pathogen evolution and evolution of cancer
cells cause major problems for the immune system. Moreover, many adaptations to past ecologies
have actually turned into risk factors for somatic disease and psychological disorder in our modern
worlds (i.e. mismatch), among which epidemics of autoimmune diseases, cardiovascular diseases,
diabetes and obesity, as well as several forms of cancer stand out. One could add depression,
anxiety, and other psychiatric conditions to the list. The Oxford Handbook of Evolutionary Medicine
is a compilation of up-to-date insights into the evolutionary history of ourselves as a species,
exploring how and why our evolved design may convey vulnerability to disease. Written in a classic
textbook style emphasising physiology and pathophysiology of all major organ systems, the Oxford
Handbook of Evolutionary Medicine is valuable reading for students as well as scholars in the fields
of medicine, biology, anthropology and psychology.

pig respiratory system: Learning from SARS Institute of Medicine, Board on Global Health,
Forum on Microbial Threats, 2004-04-26 The emergence of severe acute respiratory syndrome
(SARS) in late 2002 and 2003 challenged the global public health community to confront a novel
epidemic that spread rapidly from its origins in southern China until it had reached more than 25
other countries within a matter of months. In addition to the number of patients infected with the
SARS virus, the disease had profound economic and political repercussions in many of the affected
regions. Recent reports of isolated new SARS cases and a fear that the disease could reemerge and
spread have put public health officials on high alert for any indications of possible new outbreaks.
This report examines the response to SARS by public health systems in individual countries, the
biology of the SARS coronavirus and related coronaviruses in animals, the economic and political
fallout of the SARS epidemic, quarantine law and other public health measures that apply to
combating infectious diseases, and the role of international organizations and scientific cooperation
in halting the spread of SARS. The report provides an illuminating survey of findings from the
epidemic, along with an assessment of what might be needed in order to contain any future
outbreaks of SARS or other emerging infections.

pig respiratory system: Pig Health John Carr, Shih-Ping Chen, Joseph F. Connor, Roy
Kirkwood, Joaquim Segalés, 2018-04-17 Maintaining the health of pigs is vital in pig farming and
production. This new book written by experts from around the world focuses on the health of pigs,
first with coverage of the disorders of pigs organised by clinical sign and body system. The book
explores environmental medicine and then health maintenance. Treatment options are discussed,
emphasizing a reduction in antimicrobial use and an increased awareness of a holistic approach to
treatment. The book includes over 1,500 high-quality illustrations to enhance the clinical
description, as well as a wealth of high-quality videos to test the reader in making differential
diagnoses with treatment options. Quizzes at the end of each section also encourage reflective
learning. International experts from the UK, USA, Australia, Spain and Taiwan cover clinical
examination of the individual pig and groups along with environmental medicine, making this the
ideal reference for veterinary practitioners and students. Those interested in population medicine
(poultry, aquaculture, cattle and small ruminant and apiaries) will particularly enjoy the holistic
approach to veterinary medicine. All those who appreciate the many talents of pigs will enjoy the
practical approach to managing the health of their animals. This book moves veterinary science



forward, promoting health rather than treating disease. It will be your number one reference for
keeping your pigs healthy.

pig respiratory system: Laboratory Animal Medicine Lynn C. Anderson, Franklin M. Loew,
Fred W. Quimby, 2002-06-20 A volume in the American College of Laboratory Animal Medicine
series, this second edition has over 40% new material, including the addition of six new topics and
many others that are completely rewritten. The book comprehensively covers the biological and
disease aspects of laboratory animal medicine while examining other aspects such as the biohazards
associated with the use of animal experimentation and factors complicating the bioethics of animal
research.

pig respiratory system: Vesicular Diseases United States. Animal and Plant Health
Inspection Service, 1997

pig respiratory system: Exotic Animal Emergency and Critical Care Medicine Jennifer E.
Graham, Grayson A. Doss, Hugues Beaufrere, 2021-11-23 Exotic Animal Emergency and Critical
Care Medicine delivers the most relevant and current information required by general veterinary
practitioners and veterinary specialists in treating emergent and critical exotic patients. Covering
the management of common emergency presentations in exotic companion mammals, birds, reptiles,
and amphibians, each section discusses triage and stabilization, diagnostics, nutrition and fluid
therapy, analgesia, anesthesia, monitoring, CPR, and euthanasia. The book includes quick reference
tables, species-specific drug formularies, and illustrations of exotic animal emergency procedures
and techniques. The information contained within is based on an extensive review of the most
current literature and the combined knowledge and expertise of international leaders in the field of
exotic animal medicine and surgery. A one-stop resource like no other, Exotic Animal Emergency
and Critical Care Medicine makes it easy to find the information needed to effectively treat urgent
and life-threatening conditions in pet exotic animals. The book covers a wide range of species,
encompassing: Exotic companion mammals, including ferrets, rabbits, guinea pigs, chinchillas, rats,
mice, hamsters, gerbils, hedgehogs, and sugar gliders Birds, including psittacines, passerines, doves
and pigeons, as well as backyard poultry and waterfowl Reptiles, including turtles and tortoises,
snakes and lizards Amphibians Equally useful for general practitioners, specialists in emergency and
critical care and exotic animal medicine, veterinary students, and trainees, Exotic Animal
Emergency and Critical Care Medicine is an essential resource for the emergent and critical care of
exotic animals.

pig respiratory system: 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.



pig respiratory system: Anthrax in Humans and Animals World Health Organization, 2008 This
fourth edition of the anthrax guidelines encompasses a systematic review of the extensive new
scientific literature and relevant publications up to end 2007 including all the new information that
emerged in the 3-4 years after the anthrax letter events. This updated edition provides information
on the disease and its importance, its etiology and ecology, and offers guidance on the detection,
diagnostic, epidemiology, disinfection and decontamination, treatment and prophylaxis procedures,
as well as control and surveillance processes for anthrax in humans and animals. With two rounds of
a rigorous peer-review process, it is a relevant source of information for the management of anthrax
in humans and animals.

pig respiratory system: Evaluation and Control of Meat Quality in Pigs P.V. Tarrant, G.
Eikelenboom, G. Monin, 1987-02-28 'This book is well organized and extremely informative ' The
Cornell Veterinarian, Oct. 1987

pig respiratory system: Agricultural Medicine Kelley J. Donham, Anders Thelin, 2016-06-13
Newly updated, Agricultural Medicine: Rural Occupational Health, Safety, and Prevention, Second
Editionis a groundbreaking and comprehensive textbook and reference for students and
practitioners of public health, and professionals in the field of rural agricultural occupational health
and safety. The book introduces specific occupational and environmental health and safety issues
faced by agricultural workers and rural residents, and provides a roadmap to establishing
sustainable worker and public health support in agricultural communities. Responding to reader
demand, Agricultural Medicine, Second Edition now features more case studies, key point
summaries, and new international perspective chapters comparing North American health and
agricultural practices to those in Europe, the Asia Pacific, and South America. Agricultural health
and safety engages a multidisciplinary team of medical professionals, veterinarians, safety
professionals, engineers, sociologists, epidemiologists, and psychologists, for whom this book serves
as an essential resource.

pig respiratory system: Breath James Nestor, 2020-05-26 A New York Times Bestseller A
Washington Post Notable Nonfiction Book of 2020 Named a Best Book of 2020 by NPR “A
fascinating scientific, cultural, spiritual and evolutionary history of the way humans breathe—and
how we’ve all been doing it wrong for a long, long time.” —Elizabeth Gilbert, author of Big Magic
and Eat Pray Love No matter what you eat, how much you exercise, how skinny or young or wise you
are, none of it matters if you're not breathing properly. There is nothing more essential to our health
and well-being than breathing: take air in, let it out, repeat twenty-five thousand times a day. Yet, as
a species, humans have lost the ability to breathe correctly, with grave consequences. Journalist
James Nestor travels the world to figure out what went wrong and how to fix it. The answers aren’t
found in pulmonology labs, as we might expect, but in the muddy digs of ancient burial sites, secret
Soviet facilities, New Jersey choir schools, and the smoggy streets of Sao Paulo. Nestor tracks down
men and women exploring the hidden science behind ancient breathing practices like Pranayama,
Sudarshan Kriya, and Tummo and teams up with pulmonary tinkerers to scientifically test long-held
beliefs about how we breathe. Modern research is showing us that making even slight adjustments
to the way we inhale and exhale can jump-start athletic performance; rejuvenate internal organs;
halt snoring, asthma, and autoimmune disease; and even straighten scoliotic spines. None of this
should be possible, and yet it is. Drawing on thousands of years of medical texts and recent
cutting-edge studies in pulmonology, psychology, biochemistry, and human physiology, Breath turns
the conventional wisdom of what we thought we knew about our most basic biological function on its
head. You will never breathe the same again.

pig respiratory system: Diseases of Swine Jeffrey J. Zimmerman, Locke A. Karriker, Alejandro
Ramirez, Kent J. Schwartz, Gregory W. Stevenson, 2012-02-15 First published in 1958, Diseases of
Swine, Tenth Edition is a fully revised and updated version of this classic reference. Now published
in association with the American Association of Swine Veterinarians, the Tenth Edition adds new
knowledge throughout in a reorganized format to provide more intuitive access to information. With
chapters written by more than 150 of the foremost experts in the field, Diseases of Swine remains



the premier source of comprehensive information on swine production, health, and management for
swine health specialists of all disciplines and at any level of expertise, including veterinarians,
researchers, and students. Featuring a new content organization designed for improved navigability,
the Tenth Edition adds chapters on the cardiovascular system, diagnostic tests and test
performance, food safety and zoonotic diseases, show and pet pigs, and the most current information
on both long-recognized and emerging pathogens. Diseases of Swine, Tenth Edition is an
indispensable resource for anyone interested in swine health.

pig respiratory system: Biology of the Domestic Pig Wilson G. Pond, Harry J. Mersmann, 2001
An invaluable resource for animal scientists, veterinarians, and biomedical researchers, this book
shows that in the past twenty years, the knowledge base about the physiology and biology of the pig
has grown phenomenally. This is because of the animal's rapid rise in popularity as a model subject
in biomedical research and the ongoing research concerning its use worldwide as a food source. The
Biology of the Domestic Pig offers an integrated description of the full scope of current knowledge.
The editors have included chapters on the expanding fields of immunology, endocrinology, and
genetics. Growth, digestion, nutrition, respiration, excretion, and reproduction are extensively
treated. The final chapter covers the emerging applications of transgenics, metabolite replacement
therapy, and xenotransplantation (the use of animal tissues in humans).

pig respiratory system: Technical Manual on Respiration Chamber Designs Cesar
Pinares, Garry Waghorn, 2014

pig respiratory system: Emerging Swine Viruses Zhenhai Chen, Anan Jongkaewwattana,
Jingyun Ma, Carlos Juan Perfumo, Daniel Roberto Perez, Ariel Pereda, 2020-05-13

pig respiratory system: The Viscera of the Domestic Mammals NICKEL, 2013-11-11 VIII
equally to this first English edition. The work deals with the body cavities, digestive system and
teeth, spleen, and with the respiratory and urogenital systems of the dog, cat, pig, ox, sheep, goat,
and horse. Each organ system is described in a general and comparative chapter, which is followed
by shorter special chapters for the carnivores, pig, ruminants, and horse. In agreement with the
original authors, substantive changes were made in several instances to take into account the results
of recent research and to eliminate conflicts between views commonly held by German anatomists
and those outside of Europe, but foremost to profit by the advances in Nomina anatomica
veterinaria* (NAV), a uniform international nomenclature, which came into existence while this
translation was in progress. This nomenclature lists a single, usually descriptive term for
homologous structures in all domestic mammals, and wherever possible for the same structure in
man; and thus has the potential of simplifying student instruction and promoting interdisciplinary
understanding. The work of the International Committee on Veterinary Anatomical Nomenclature in
many instances included re-evaluations of existing anatomical concepts; and it was these that
necessitated most of the changes in the present work. The nomenclature conforms, with very few
exceptions, to the second edition of the NA V.

pig respiratory system: The Effects on Human Health of Subtherapeutic Use of
Antimicrobials in Animal Feeds National Research Council, Division on Earth and Life Studies,
Division of Medical Sciences, Commission on Life Sciences, Committee to Study the Human Health
Effects of Subtherapeutic Antibiotic Use in Animal Feeds, 1980-02-01

pig respiratory system: Information Resources on Swine Housing, Care and Welfare Cynthia
Petrie Smith, 2003 Stockperson training represents an integral component of any successful farm
operation. This resource guide was developed to assist swine producers, farm managers, extension
specialists, and others in locating educational resources regarding swine housing, care, and welfare.
The guide contains a detailed listing of training materials, books, selected web pages, and an
extensive bibliography. Farm managers, extension agents, and others, are encouraged to be creative
with the resources listed and integrate their use into their regular farm training programs.

pig respiratory system: Anatomy of the Guinea Pig Gale Cooper, Alan L. Schiller, 1975 The
guinea pig is so widely used in laboratories that it has become synonymous in common speech with
experimental animal. But until now there has been no complete and accurate anatomy of this



otherwise familiar creature. Cavia has remained uncharted territory for experimenters who come to
it without previous experience. Gale Cooper and Alan L. Schiller here provide a thorough description
of guinea pig anatomy in a text illustrated with about four hundred separate drawings. It is a
detailed, complete, and practical guide to the gross morphology of the animal. Nomenclature has
been standardized according to the Nomina Anatomica Veterinaria. The authors' dissections have
been carefully correlated with the published literature on guinea pig anatomy, and numerous
references are given. This book sets a new standard of beauty and clarity in anatomical illustration.
Dr. Cooper's drawings not only provide anatomical information with the utmost in accuracy and
fidelity, they are in themselves an aesthetic triumph. Her pencil drawings have been made by a
technique that requires specially made paper and demands unusual skill from the artist; closely
identified with the famous illustrator Max Brodl, this method is now rarely employed. Researchers in
immunology, hematology, physiology, biochemistry, pharmacology, reproductive biology,
comparative anatomy, and taxonomy, among other fields, will turn to this anatomy as a reliable
guide to a favored experimental species.

pig respiratory system: Swine Research United States. Cooperative State Research Service.
Current Research Information System, 1983

pig respiratory system: The Health Consequences of Involuntary Exposure to Tobacco Smoke ,
2006 This Surgeon General's report returns to the topic of the health effects of involuntary exposure
to tobacco smoke. The last comprehensive review of this evidence by the Department of Health and
Human Services (DHHS) was in the 1986 Surgeon General's report, The Health Consequences of
Involuntary Smoking, published 20 years ago this year. This new report updates the evidence of the
harmful effects of involuntary exposure to tobacco smoke. This large body of research findings is
captured in an accompanying dynamic database that profiles key epidemiologic findings, and allows
the evidence on health effects of exposure to tobacco smoke to be synthesized and updated
(following the format of the 2004 report, The Health Consequences of Smoking). The database
enables users to explore the data and studies supporting the conclusions in the report. The database
is available on the Web site of the Centers for Disease Control and Prevention (CDC) at
http://www.cdc.gov/tobacco.

pig respiratory system: Managing Wild Pigs Benjamin Corey West, Andrea Lee Cooper,
James B. Armstrong, 2009

pig respiratory system: Georgis' Parasitology for Veterinarians Dwight D. Bowman, 2009
Renowned for its meticulous attention to detail, Georgis' Parasitology for Veterinarians provides
current, complete information on all parasites commonly encountered in veterinary medicine, as well
as information about minor or rare parasites. You'll find discussions of arthropods, protozoans, and
helminths of veterinary medicine, including taxonomy and life cycles, as well as clinical signs,
diagnosis, and treatment of each parasite's infection or infestation. More than 800 high-quality,
full-color photographs and illustrations help you to easily identify and treat parasites of every
kind.--BOOK JACKET.

pig respiratory system: Fenner's Veterinary Virology N. James Maclachlan, Edward ]
Dubovi, 2010-11-26 Fenner's Veterinary, Virology, Fourth Edition, is the long awaited new edition of
Veterinary Virology, 3e, which was published in 1999. Fully revised and updated by the new author
team, part I presents the fundamental principles of virology related to animal infection and disease,
and part II addresses the clinical features, pathogenesis, diagnosis, epidemiology and prevention of
individual diseases. New to this Edition - New author team - one main author to ensure that the book
reads like an authored book but with the benefit of using experts to contribute to specific topics -
Text has been refocused - part I has been condensed and where appropriate incorporated into part II
to make it more user friendly - The number of figures have been increased and are now in full color -
Fully revised and updated to include the latest information in the field of veterinary virology -
Beautifully illustrated color figures throughout - Organized and current information provided by an
expert team of authors

pig respiratory system: Pigs Welfare in Practice Irene Camerlink, 2020-03-27 A concise



practical handbook on high welfare standards in pig farming for people who work directly with
animals. The aim is to improve animal health and farm profitability through introducing good
husbandry practices and finding low cost solutions to improve welfare for the animals. Aimed at
farmers, stockmen, food industry personnel, and agricultural students, the book explains why
welfare is important for the animal and the farm, what good welfare looks like, how to measure
welfare in practice using assessment tools, and practical advice for improving welfare for pigs. (5m
Books)

pig respiratory system: Nitric Oxide in Health and Disease Jill Lincoln, Charles H. V. Hoyle,
Geoffrey Burnstock, 1997-08-28 Nitric oxide has a tantalizing role in health and disease: while many
of its wide-ranging effects are well known, there remains much more to explore and to learn about
the interactions of this fascinating molecule in physiological and pathophysiological processes. The
volume reviews the myriad effects of nitric oxide as a chemical messenger in the central nervous
system, peripheral nervous system, immune system and cardiovascular system. Furthermore, it
provides a very practical introduction to the procedures and experimental protocols necessary to
work with and study nitric oxide and its synthesizing enzyme, nitric oxide synthase, in the
laboratory. In this respect the volume is unique, providing as it does a complete single-volume
review of the role of nitric oxide in health and disease, and a very practical introduction to the
methods and protocols involved in this intriguing and active area of biomedical research.

pig respiratory system: Encounters with Life Hans Wachtmeister, Larry Scott, 2006-01-01
This laboratory manual is designed for use in a one or two-semester introductory biology course at
the college level and can be coordinated with any general biology textbook. Each exercise is a
self-contained unit with clearly stated objectives, a variety of learning experiences, and
thought-provoking review questions.

pig respiratory system: Pig Disease Identification and Diagnosis Guide Steven McOrist,
2014-10-31 Pork is one of the world’s most widely consumed meats, with the pig industry
undergoing recent rapid expansion across Asia and Latin America. This textbook covers more than
100 of the most common pig diseases. With each presented as a case study, the book uses a question
and answer format to enable students to recognise the key features of each disease, identify the
problem and suggest a course of action. Fully illustrated throughout with colour photos, this is an
invaluable learning tool for veterinary, animal science and agricultural students, as well as a useful
resource for veterinarians.
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