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Hematopathology Hematopathology is the study of diseases of blood cells including constituents such as white
blood cells , red blood cells , and platelets and the tissues, and organs comprising the hematopoietic system. In
the United States, hematopathology is a board certified subspecialty licensed under the American Board of
Pathology practiced by those physicians who have completed a general pathology residency anatomic, clinical,
or combined and an additional year of fellowship training in hematology. The hematopathologist reviews
biopsies of lymph nodes, bone marrows and other tissues involved by an infiltrate of cells of the hematopoietic
system. When a foreign antigen enters the body, there is either an antigen specific or nonspecific response to
it. These responses are the immune system fighting off the foreign antigens, whether they are deadly or not.
There are certain problems or faults in the immune system that can lead to more serious illness or disease.
These diseases can come from one of the following problems. The first would be Hypersensitivity reactions,
where there would be a stronger immune response than normal. There are four different types type one, two,
three and four , all with varying types and degrees of an immune response. The problems that arise from each
type vary from small allergic reactions to more serious illnesses such as tuberculosis or arthritis. The second
kind of complication in the immune system is Autoimmunity, where the immune system would attack itself
rather than the antigen. Inflammation is a prime example of autoimmunity, as the immune cells used are
self-reactive. The third and final type of complication with the immune system is Immunodeficiency, where
the immune system lacks the ability to fight off a certain disease. The two types are Primary
Immunodeficiency, where the immune system is either missing a key component or does not function
properly, and Secondary Immunodeficiency, where disease is obtained from an outside source, like radiation
or heat, and therefore cannot function properly. When human tissue is exposed to radiation, it can be
genetically altered and deformed; in turn, this could lead to a variety of illnesses that could be minor or
deadly. Molecular pathology Molecular pathology is focused upon the study and diagnosis of disease through
the examination of molecules within organs, tissues or bodily fluids. It is often applied in a context that is as
much scientific as directly medical and encompasses the development of molecular and genetic approaches to
the diagnosis and classification of human diseases, the design and validation of predictive biomarkers for
treatment response and disease progression, and the susceptibility of individuals of different genetic
constitution to particular disorders. The crossover between molecular pathology and epidemiology is
represented by a related field " molecular pathological epidemiology ". Molecular Pathology is primarily used
to detect cancers such as melanoma, brainstem glioma, brain tumors as well as many other types of cancer and
infectious diseases. Pathology is widely used for gene therapy and disease diagnosis. Oral and maxillofacial
pathology[ edit ] Main article: Oral and maxillofacial pathology Oral and Maxillofacial Pathology is one of
nine dental specialties recognized by the American Dental Association , and is sometimes considered a
specialty of both dentistry and pathology. The specialty focuses on the diagnosis, clinical management and
investigation of diseases that affect the oral cavity and surrounding maxillofacial structures including but not
limited to odontogenic , infectious, epithelial , salivary gland , bone and soft tissue pathologies. It also
significantly intersects with the field of dental pathology. Although concerned with a broad variety of diseases
of the oral cavity, they have roles distinct from otorhinolaryngologists "ear, nose, and throat" specialists , and
speech pathologists , the latter of which helps diagnose many neurological or neuromuscular conditions
relevant to speech phonology or swallowing. Owing to the availability of the oral cavity to non-invasive
examination, many conditions in the study of oral disease can be diagnosed, or at least suspected, from gross
examination, but biopsies, cell smears, and other tissue analysis remain important diagnostic tools in oral
pathology. Medical training and accreditation[ edit ] Main article: Medical specialty Individual nations vary

Page 1

DOWNLOAD PDF INTRODUCTION TO PHYSIOLOGICAL AND
PATHOLOGICAL CHEMISTRY
some in the medical licensing required of pathologists. In the United States, pathologists are physicians D.
Training may be within two primary specialties, as recognized by the American Board of Pathology: The
American Osteopathic Board of Pathology also recognizes four primary specialties: Pathologists may pursue
specialised fellowship training within one or more subspecialties of either anatomical or clinical pathology.
Some of these subspecialties permit additional board certification, while others do not. The training to become
a pathologist is under the oversight of the Royal College of Pathologists. After four to six years of
undergraduate medical study, trainees proceed to a two-year foundation program. Full-time training in
histopathology currently lasts between five and five and a half years and includes specialist training in surgical
pathology, cytopathology, and autopsy pathology. It is also possible to take a Royal College of Pathologists
diploma in forensic pathology, dermatopathology, or cytopathology, recognising additional specialist training
and expertise and to get specialist accreditation in forensic pathology, pediatric pathology , and
neuropathology. All postgraduate medical training and education in the UK is overseen by the General
Medical Council. In France, Pathology is separate in two distinct specialties, anatomical pathology and
clinical pathology. Residencies for both lasts four years. Residency in anatomical pathology is open to
physicians only, while clinical pathology is open to both physicians and pharmacists. At the end of the second
year of clinical pathology residency, residents can choose between general clinical pathology and a
specialization in one of the disciplines, but they can not practice anatomical pathology, nor can anatomical
pathology residents practice clinical pathology. Diagnostic medicine , Oncology , Infectious disease , and
Medical imaging Though separate fields in terms of medical practice, a number of areas of inquiry in medicine
and medical science either overlap greatly with general pathology, work in tandem with it, or contribute
significantly to the understanding of the pathology of a given disease or its course in an individual. As a
significant portion of all general pathology practice is concerned with cancer , the practice of oncology is
deeply tied to, and dependent upon, the work of both anatomical and clinical pathologists. In a similar fashion,
the tissue and blood analysis techniques of general pathology are of central significance to the investigation of
serious infectious disease and as such inform significantly upon the fields of epidemiology , etiology ,
immunology , and parasitology. General pathology methods are of great importance to biomedical research
into disease, wherein they are sometimes referred to as "experimental" or "investigative" pathology. Medical
imaging is the generating of visual representations of the interior of a body for clinical analysis and medical
intervention. Medical imaging reveals details of internal physiology that help medical professionals plan
appropriate treatments for tissue infection and trauma. Medical imaging is also central in supplying the
biometric data necessary to establish baseline features of anatomy and physiology so as to increase the
accuracy with which early or fine-detail abnormalities are detected. These diagnostic techniques are often
performed in combination with general pathology procedures and are themselves often essential to developing
new understanding of the pathogenesis of a given disease and tracking the progress of disease in specific
medical cases. Examples of important subdivisions in medical imaging include radiology which uses the
imaging technologies of X-ray radiography magnetic resonance imaging , medical ultrasonography or
ultrasound , endoscopy , elastography , tactile imaging , thermography , medical photography , nuclear
medicine and functional imaging techniques such as positron emission tomography. Though they do not
strictly relay images, readings from diagnostics tests involving electroencephalography ,
magnetoencephalography , and electrocardiography often give hints as to the state and function of certain
tissues in the brain and heart respectively. Psychopathology Psychopathology is the study of mental illness ,
particularly of severe disorders. Informed heavily by both psychology and neurology , its purpose is to classify
mental illness, elucidate its underlying causes, and guide clinical psychiatric treatment accordingly. Although
diagnosis and classification of mental norms and disorders is largely the purview of psychiatryâ€”the results
of which are guidelines such as the Diagnostic and Statistical Manual of Mental Disorders , which attempt to
classify mental disease mostly on behavioural evidence, though not without controversy [23] [24] [25] â€”the
field is also heavily, and increasingly, informed upon by neuroscience and other of the biological cognitive
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sciences. History of medicine The advent of the microscope was one of the major developments in the history
of pathology. The study of pathology, including the detailed examination of the body, including dissection and
inquiry into specific maladies, dates back to antiquity. Rudimentary understanding of many conditions was
present in most early societies and is attested to in the records of the earliest historical societies , including
those of the Middle East , India , and China. The medical practices of the Romans and those of the Byzantines
continued from these Greek roots, but, as with many areas of scientific inquiry, growth in understanding of
medicine stagnated some after the Classical Era , but continued to slowly develop throughout numerous
cultures. Notably, many advances were made in the medieval era of Islam see Medicine in medieval Islam ,
during which numerous texts of complex pathologies were developed, also based on the Greek tradition. By
the 17th century, the study of microscopy was underway and examination of tissues had led British Royal
Society member Robert Hooke to coin the word " cell ", setting the stage for later germ theory. However,
pathology as a formal area of specialty was not fully developed until the late 19th and early 20th centuries,
with the advent of detailed study of microbiology. In the 19th century, physicians had begun to understand
that disease-causing pathogens, or "germs" a catch-all for disease-causing, or pathogenic, microbes, such as
bacteria , viruses , fungi , amoebae , molds , protists , and prions existed and were capable of reproduction and
multiplication, replacing earlier beliefs in humors or even spiritual agents, that had dominated for much of the
previous 1, years in European medicine. This realization led to the foundational understanding that diseases
are able to replicate themselves, and that they can have many profound and varied effects on the human host.
To determine causes of diseases, medical experts used the most common and widely accepted assumptions or
symptoms of their times, a general principal of approach that persists into modern medicine. By the late s to
early s pathology was deemed a medical specialty. Non-humans[ edit ] This field post-mortem of a ewe has
revealed lesions consistent with acute haemolytic pneumonia , possibly due to Pasteurella haemolytica.
Although the vast majority of lab work and research in pathology concerns the development of disease in
humans, pathology is of significance throughout the biological sciences. Two main catch-all fields exist to
represent most complex organisms capable of serving as host to a pathogen or other form of disease:
Veterinary pathology and Animal testing Veterinary pathology covers a vast array of species, but with a
significantly smaller number of practitioners, so understanding of disease in non-human animals, especially as
regards veterinary practice , varies considerably by species. Nonetheless, significant amounts of pathology
research are conducted on animals, for two primary reasons: For this reason, as well as their roles as livestock
and companion animals , mammals generally have the largest body of research in veterinary pathology.
Animal testing remains a controversial practice, even in cases where it is used to research treatment for human
disease.
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History[ edit ] The classical era[ edit ] The study of human physiology as a medical field originates in classical
Greece , at the time of Hippocrates late 5th century BC. Hippocrates incorporated his belief system called the
theory of humours, which consisted of four basic substance: Each substance is known for having a
corresponding humour: Hippocrates also noted some emotional connections to the four humours, which
Claudius Galenus would later expand on. The critical thinking of Aristotle and his emphasis on the
relationship between structure and function marked the beginning of physiology in Ancient Greece. Like
Hippocrates, Aristotle took to the humoral theory of disease, which also consisted of four primary qualities in
life: Unlike Hippocrates, Galen argued that humoral imbalances can be located in specific organs, including
the entire body. Galen also played off of Hippocrates idea that emotions were also tied to the humours, and
added the notion of temperaments: Galen also saw the human body consisting of three connected systems: In
the same year, Charles Bell finished work on what would later become known as the Bell-Magendie law ,
which compared functional differences between dorsal and ventral roots of the spinal cord. In the s, the French
physiologist Henri Milne-Edwards introduced the notion of physiological division of labor, which allowed to
"compare and study living things as if they were machines created by the industry of man. He later discovered
and implemented antiseptics in the operating room, and as a result decreased death rate from surgery by a
substantial amount. The Society is, "devoted to fostering education, scientific research, and dissemination of
information in the physiological sciences. It radically stated that organisms are made up of units called cells.
By homeostasis, Cannon meant "the maintenance of steady states in the body and the physiological processes
through which they are regulated. William Beaumont was the first American to utilize the practical application
of physiology. Most recently, evolutionary physiology has become a distinct subdiscipline. List of
physiologists Women in physiology[ edit ] Initially, women were largely excluded from official involvement
in any physiological society. The American Physiological Society , for example, was founded in and included
only men in its ranks. Soon thereafter, in , J. Haldane proposed that women be allowed to formally join The
Physiological Society , which had been founded in Skelton , Sarah C. Gerty Cori , [41] along with husband
Carl Cori , received the Nobel Prize in Physiology or Medicine in for their discovery of the phosphate
-containing form of glucose known as glycogen , as well as its function within eukaryotic metabolic
mechanisms for energy production. Moreover, they discovered the Cori cycle , also known as the Lactic acid
cycle, [42] which describes how muscle tissue converts glycogen into lactic acid via lactic acid fermentation.
Barbara McClintock was rewarded the Nobel Prize in Physiology or Medicine for the discovery of genetic
transposition McClintock is the only female recipient who has won an unshared Nobel Prize. Buck , [45]
along with Richard Axel , received the Nobel Prize in Physiology or Medicine in for their discovery of
odorant receptors and the complex organization of the olfactory system. Elizabeth Blackburn , [47] along with
Carol W. Greider [48] and Jack W. Szostak , was awarded the Nobel Prize for Physiology or Medicine for the
discovery of the genetic composition and function of telomeres and the enzyme called telomerase.
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