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Medical microbiology, the large subset of microbiology that is applied to medicine, is a branch of medical science
concerned with the prevention, diagnosis and treatment of infectious diseases. In addition, this field of science studies
various clinical applications of microbes for the improvement of health.

A parasite is a pathogen that simultaneously injures and derives sustenance from its host. Some organisms
called parasites are actually commensals, in that they neither benefit nor harm their host for example,
Entamoeba coli. Although parasitology had its origins in the zoologic sciences, it is today an interdisciplinary
field, greatly influenced by microbiology, immunology, biochemistry, and other life sciences. Infections of
humans caused by parasites number in the billions and range from relatively innocuous to fatal. The diseases
caused by these parasites constitute major human health problems throughout the world. The incidence of
many parasitic diseases e. Other parasitic illnesses have increased in importance as a result of the AIDS
epidemic e. The migration of parasite-infected people, including refugees, from areas with high prevalence
rates of parasitic infection also has added to the health problems of certain countries. A misconception about
parasitic infections is that they occur only in tropical areas. Although most parasitic infections are more
prevalent in the tropics, many people in temperate and subtropical areas also become infected, and visitors to
tropical countries may return with a parasite infection. The unicellular parasites protozoa and multicellular
parasites helminths, arthropods are antigenically and biochemically complex, as are their life histories and the
pathogenesis of the diseases they cause. During their life, parasitic organisms typically go through several
developmental stages that involve changes not only in structure but also in biochemical and antigenic
composition. Some helminth larval stages have little resemblance to the adult stages for example, those of
tapeworms and flukes. Some parasitic protozoa also change greatly during their life history; for example,
Toxoplasma gondii is an intestinal coccidian in cats but in humans takes on a different form and localizes in
deep tissues. Some of these infections can convert from a well-tolerated or asymptomatic condition to
life-threatening disease. Many parasitic infections are transmitted from animals to humans zoonotic infections
; the human disease may or may not resemble the disease caused in the lower animal host. This section of the
book has two types of chapters. Several general chapters deal with the structure and classification of parasites
and the mechanisms of parasitic diseases. The remaining chapters describe the specific human parasites and
the diseases they cause. Emphasis is placed throughout on the basic biology of the pathogens and their
host-parasite relationships. Thus, descriptions of the basic properties of the pathogens, the pathogenesis of the
diseases they cause, host defenses, and epidemiology are highlighted. Practical information on clinical
manifestations, diagnosis, and control has been included in the chapters on specific pathogens. Most chapters
treat a group of related pathogens for example, trematodes, cestodes. Other chapters are more limited in scope
because of the expertise of the authors and the difficulty involved in including these species in the groups
discussed in the other chapters. This section gives the reader a broad, in-depth coverage of medically
important parasites. Such coverage is essential to give students the awareness and understanding necessary for
proper diagnosis, treatment, and prevention of the parasitic infections. This kind of awareness requires a
knowledge of the biology of the parasites. Diagnosis of parasitic infections requires laboratory support, since
the signs and symptoms are often nonspecific. A variety of methods and specimens are used for diagnosis.
Since the most common parasites are enteric, microscopic examination of fecal specimens is done more often
than any other laboratory procedure in the diagnosis of parasitic disease. Culturing has little application in the
diagnosis of most parasitic infections, although it has been employed, for example, for Trichomonas vaginalis
and Entamoeba histolytica infections. Immunodiagnostic tests are useful in several infections, including
extraintestinal amebiasis, visceral larva migrans, and trichinosis. Because the laboratory is so important in
diagnosis, its personnel must be well trained. Continuing training and refresher courses should be encouraged
and supported. In the United States, excellent short courses in diagnostic parasitology are available in various
state and federal health laboratories and at the Centers for Disease Control CDC in Atlanta. These laboratories
also offer a variety of diagnostic services in parasitology, including specialized serologic tests. Medical
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scientists in the United States should be aware of the Parasitic Disease Drug Service at CDC, from which they
may obtain drug information and certain drugs not readily available. Announcements of regional workshops
and continuing education programs in parasitology can be found in various journals, for example the
American Society for Microbiology News.
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The Department of Microbiology and Immunology at Wake Forest School of Medicine is focused on performing
cutting-edge research in cellular and molecular mechanisms of human disease. The Department of Microbiology and
Immunology is focused on performing cutting-edge research in cellular and molecular mechanisms of human disease.

In addition, there is an extensive program for the training of graduate students in microbiology and
immunology, leading to the MA and PhD degrees. A number of individuals with doctoral degrees come to the
department each year from all over the world for postdoctoral training in microbiology. The department
conducts research in all major areas. Research laboratories are designed and equipped for studies in microbial
pathogenesis, molecular biology, parasitology, virology, and immunology, and house faculty members,
postdoctoral fellows, graduate students, and staff involved in these investigations. The department offers an
extensive program of formal and informal courses through the Division of Graduate and Professional
Education. Medical students are welcome in these courses. Consult the Graduate School Bulletin for a
complete listing and description of graduate courses. A description of elective courses in microbiology for
medical students appears below. Course Descriptions MIC Honors Medical Microbiology, 2 credits The
purpose of these courses is to provide the academically oriented student with knowledge and concepts
applicable to both basic and applied microbiology and immunology. Expanding on information provided in
the medical curriculum, the participants in the honors electives in medical microbiology are introduced to
clinically relevant presentations in the interface between basic sciences and clinical medicine. Active
participation by students in discussions with faculty is an important part of the course. Presentations by faculty
and interested students are structured as seminars, panel discussions or open conferences. Visits to basic and
clinical laboratories may be scheduled. No formal examination will be offered; each student will be evaluated
according to his or her participation in the program and contribution to open discussions. After completing
each course, the student will have acquired knowledge of recent developments in microbiology and
immunology that have an impact on both basic science and clinical medicine. The two honors courses may be
taken consecutively or individually by students. Specific activities will be arranged by mutual consent of the
student and investigator. Experiences in a wide range of microbiologic and immunologic research techniques
and methods will be available. Following the completion of the course, students should be able to employ
specific laboratory procedures, interpret results and integrate the results within the context of the overall
objectives and significance of the project. Senior medical student or permission of OME and instructor. Fall
and spring semesters.
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The Department of Microbiology & Immunology and the Center for Vaccine Development of the Institute for Global
Health at the University of Maryland School Of Medicine is recruiting new or established investigators with actively
funded research programs in viral vaccines and pathogenesis studies.

Infection Infections may be caused by bacteria , viruses , fungi , and parasites. The pathogen that causes the
disease may be exogenous acquired from an external source; environmental, animal or other people, e.
Influenza or endogenous from normal flora e. Replication between viruses is greatly varied and depends on the
type of genes involved in them. For example, some diseases such as measles employ a strategy whereby it
must spread to a series of hosts. Diagnostic microbiology Identification of an infectious agent for a minor
illness can be as simple as clinical presentation; such as gastrointestinal disease and skin infections. More
detailed identification techniques involve microbial culture , microscopy , biochemical tests and genotyping.
Four nutrient agar plates growing colonies of common Gram negative bacteria. Microbiological culture is the
primary method used for isolating infectious disease for study in the laboratory. Tissue or fluid samples are
tested for the presence of a specific pathogen , which is determined by growth in a selective or differential
medium. The 3 main types of media used for testing are: A solid surface is created using a mixture of
nutrients, salts and agar. A single microbe on an agar plate can then grow into colonies clones where cells are
identical to each other containing thousands of cells. These are primarily used to culture bacteria and fungi.
Cells are grown inside a liquid media. Microbial growth is determined by the time taken for the liquid to form
a colloidal suspension. This technique is used for diagnosing parasites and detecting mycobacteria. Human or
animal cell cultures are infected with the microbe of interest. These cultures are then observed to determine
the effect the microbe has on the cells. This technique is used for identifying viruses. Microscopy[ edit ]
Culture techniques will often use a microscopic examination to help in the identification of the microbe.
Instruments such as compound light microscopes can be used to assess critical aspects of the organism. This
can be performed immediately after the sample is taken from the patient and is used in conjunction with
biochemical staining techniques, allowing for resolution of cellular features. Electron microscopes and
fluorescence microscopes are also used for observing microbes in greater detail for research. For bacterial
identification, the use of metabolic or enzymatic characteristics are common due to their ability to ferment
carbohydrates in patterns characteristic of their genus and species. Acids, alcohols and gases are usually
detected in these tests when bacteria are grown in selective liquid or solid media , as mentioned above. In
order to perform these tests en masse, automated machines are used. These machines perform multiple
biochemical tests simultaneously, using cards with several wells containing different dehydrated chemicals.
The microbe of interest will react with each chemical in a specific way, aiding in its identification. Serological
methods are highly sensitive, specific and often extremely rapid laboratory tests used to identify different
types of microorganisms. The tests are based upon the ability of an antibody to bind specifically to an antigen.
The antigen usually a protein or carbohydrate made by an infectious agent is bound by the antibody, allowing
this type of test to be used for organisms other than bacteria. This binding then sets off a chain of events that
can be easily and definitively observed, depending on the test. More complex serological techniques are
known as immunoassays. Using a similar basis as described above, immunoassays can detect or measure
antigens from either infectious agents or the proteins generated by an infected host in response to the infection.
For instance, traditional PCR techniques require the use of gel electrophoresis to visualize amplified DNA
molecules after the reaction has finished. Treatments[ edit ] Once an infection has been diagnosed and
identified, suitable treatment options must be assessed by the physician and consulting medical
microbiologists. Bacterial infections are treated with antibacterials often called antibiotics whereas fungal and
viral infections are treated with antifungals and antivirals respectively. A broad class of drugs known as
antiparasitics are used to treat parasitic diseases. Bacteria in the culture on the right are resistant to most of the
antibiotics. In addition to drugs being specific to a certain kind of organism bacteria, fungi, etc. Because of
this specificity, medical microbiologists must consider the effectiveness of certain antimicrobial drugs when
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making recommendations. Additionally, strains of an organism may be resistant to a certain drug or class of
drug, even when it is typically effective against the species. These strains, termed resistant strains, present a
serious public health concern of growing importance to the medical industry as the spread of antibiotic
resistance worsens. Antimicrobial resistance is an increasingly problematic issue that leads to millions of
deaths every year. Some bacteria are able to form biofilms by adhering to surfaces on implanted devices such
as catheters and prostheses and creating an extracellular matrix for other cells to adhere to. Additionally, the
extracellular matrix and dense outer layer of bacterial cells can protect the inner bacteria cells from
antimicrobial drugs. Microbes have been shown to be helpful in combating infectious disease and promoting
health.
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Biology and Medicine is an open access, peer reviewed, leading international journal that provides a rapid-publication
forum for a broad range of scientific topics concerning entire aspects of Biology and Medicine.

Biology and Medicine publishes all types of articles includes but is not limited to research articles, review
articles, short communications, perspectives, letter to editors, etc. Biology and Medicine Journal being a broad
discipline in the Medical research field offers the best platform to publish innovative ideas and researches.
Being a top peer reviewed open access journal , the focus broadly covers Cellular biology, Developmental
biology, Medical sciences, human biology , Medical biology, Anatomy, Physiology, Disease research etc. The
journal is one of the best high impact journals where publication takes place followed by a rapid peer review
process. The rapid and editorial bias free publishing system will aid the readers to access and disseminate
knowledge for the betterment of the scientific society. Excellent submissions through this open access forum
are also eligible for special awards. The journal is using Editorial Manager System for quality peer-review
process. Editorial Manager is an online manuscript submission, review and tracking systems. Review
processing is performed by the editorial board members of Biology and Medicine or outside experts; at least
two independent reviewers approval followed by editor approval is required for acceptance of any manuscript.
Authors may submit manuscripts and track their progress through the system, hopefully to publication.
Reviewers can download manuscripts and submit their opinions to the editor. Authors are encouraged to
submit papers based on new findings from original data collection or new analyses of existing data. However,
systematic reviews, other critical analyses and reports will be considered for publication. Evolutionary
Biology Evolutionary biology is one of the branches of biology which deals with changes in gene frequency in
a population from one generation to the next generation. Evolutionary biology reflects across molecular and
microbial evolution, behavior, genetics , ecology, life histories, development, palaeontology, systematics and
morphology. Bipolar Medicine Bipolar disorders or manic depression causes extreme mood swings that
include emotional highs mania or hypomania and lows depression. Bipolar medicines, used in the treatment of
bipolar disorders and the treatment of bipolar disorder with medications tends to relieve already existing
symptoms of mania or depression and prevent symptoms from returning. Anxiety Medicine Anxiety is the
most common mental illness associated with tension, nervousness, fear, apprehension. Anxiety medications
include multiple types of drugs that are used to treat the symptoms of anxiety disorders. The three most
commonly prescribed types of anxiety medication are antidepressants, anti-anxiety medications also known as
anxiolytics , and beta-blockers. Diabetic Medicine Diabetes is one of the five leading causes of death and
debilitating disease in the world associated with elevated blood glucose levels characterized by hyperglycemia
resulting from defects in insulin secretion, insulin action, or both. Diabetic medicines used in the treatment of
diabetes by lowering glucose levels in the blood. Depression Medicine Depression is a mood disorder that
causes a persistent feeling of sadness and loss of interest. There are several forms of depressive disorders
which include Major depression, Persistent depressive disorder and Bipolar disorders. Drugs which are used in
the treatment of depression improve symptoms of depression by increasing the availability of certain brain
chemicals called neurotransmitters. Human Biology Human biology is the interdisciplinary which deals with
biological systems present in human body. It deals with study of systems such as circulatory, immune, sketetal
systems etc. It is an academic field of biology which focuses on humans; it is closely related to medicine ,
primate biology, and a number of other fields. Current Research, Cell Biology: Biology of Cancer Cancer is
the abnormal growth of cells with the potential to invade to other parts of body. Biology of cancer covers the
basic biology of cancer at the molecular and cellular level. Cancer develops from changes that cause normal
cells to acquire abnormal functions. These changes are often the result of inherited mutations or are induced
by environmental factors such as UV light, X-rays, chemicals, tobacco products, and viruses.
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In the Department of Microbiology and Immunology at IU School of Medicine, research centers on molecular
mechanisms of pathogenesis, immune responsiveness, infectious diseases, cancer biology, hematopoiesis, stem cell
biology and gene therapy.

Our research is well-funded by grant support from federal sources such as the National Institutes of Health and
from private foundations. Such support has resulted in high-quality publications in scientific journals as well
as presentations at regional, national and international conferences. Service Our faculty direct state-of-the-art
cores such as the Flow Cytometry and Sorting. Our other shared resources comprise cutting-edge equipment
and technology for Advanced Microscopy, â€”Omics Genomics, Epigenomics, Transcriptomics and
Microbiome technology and Metabolic Profiling studies. We welcome you to visit us to see our equipment
and resources first-hand. They are appointed to national and international grant-review committees, hold
offices in scientific societies, organize conferences and serve on government-appointed panels and scientific
journal editorial boards. They participate in teaching courses primarily for medical and graduate students, as
well as for post-baccalaureate and physician assistant students. Infectious agents are discussed in relation to
their morphology, biology, epidemiology and pathogenesis. The role of the specific and nonspecific immune
systems in defense against infection and disease, as well as in the causation of disease immunopathogenesis ,
is emphasized. A section of the course is devoted to special topics in infectious diseases. Modes of assessment
include departmental written multiple choice examination and an assessment of participation in
problem-solving exercises, case study discussions and computer simulated laboratory exercises. Primary
methods of instruction include lecture and small-group discussion. Topics on immune system dysregulation
and consequences as related to disease and health are included. Current topics of interest in immunology also
are covered. Overall, students will gain an advanced understanding of the immune system. By the end of this
course the student will demonstrate knowledge and understanding in: The scientific paper discussion will
include Introduction, Materials and Methods, Results, Discussion and Bibliography. One of the most
important aspects of this course is to train the student to critique research and to improve the quality of their
research by incorporating novel concepts and techniques. Experimental Pathology PATH This course is
designed to provide graduate students with a fundamental biomedical knowledge base in human pathology and
an introduction to the study of the disease process. Particular emphasis will be given to the etiology,
pathogenesis and description of gross and microscopic pathologic patterns occurring during the progress and
outcome of major human diseases and conditions. Students will be introduced to the experimental approach of
the development and subsequently effective treatment of certain diseases, through the description of animal
models simulating related pathologies. With the knowledge of normal histology, and by gaining familiarity of
microscopic appearances through a hands-on experience at the lab small groups, students will develop
observational and descriptive skills and ultimately deepen thier understanding of the underlying mechanisms
of disease. By the description of the experimental methodologies, including the murine models of various
diseases, they will formulate the causative approach in the study of disease. Research Area Focus Groups The
research interests of our faculty fall under the following main thematic groups. Expand all Prakash Nagarkatti
- Epigenetic regulation of inflammatory and autoimmune diseases, including multiple sclerosis and
autoimmune hepatitis. Mitzi Nagarkatti - Effect of microbiome in inflammatory diseases such as colitis,
obesity and cancer. Angela Murphy â€” Role of macrophage-induced inflammation in colon cancer Carole
Oskeritzian â€” Targeting skin inflammation in atopic dermatitis Gregorio Gomez â€” Effect of resveratrol on
IgE-dependent mast cell functions in allergies Dev Karan â€” Targeting inflammation-associated pathways in
prostate cancer Jason Kubinak â€” Interaction of primary antibody deficiency and inflammation caused by
host-microbiome dysbiosis Narendra Singh â€” Role of aryl hydrocarbon receptor in lupus, MS and diabetes
Udai Singh â€” Mucosal inflammation and chemokines in colitis and cystitis Obesity, Metabolic Syndrome
and Exercise Angela Murphy â€” Effect of exercise in obesity and metabolic disorders Reilly Enos â€”
Cellular and molecular mechanisms in induction of obesity and metabolic syndrome. Prakash Nagarkatti -
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Cannabinoid receptor antagonists in the treatment of obesity Mitzi Nagarkatti - Gut microbiome in obesity
Udai Singh â€” Chemokines and chemokine receptors in obesity Allergies and Asthma Carole Oskeritzian â€”
Role of mast cells and eosinophils in allergies including asthma and atopic dermatitis Gregorio Gomez â€”
Adenosine in mediator release by mast cells in allergies Cancer Dev Karan â€” Development of vaccines
against prostate-specific antigens for immunotherapy Lucia Pirisi-Creek â€” Mechanisms of progression of
human papilloma virus infection-induced cervical cancer in patients and the effects of herceptin in breast
cancer Swapan Ray â€” Use of chemoimmunotherapy in treatment of glioblastoma and neuroblastoma Carole
Oskeritzian â€” Targeting Sphingosine-1 phosphate in macrophages and mast cells for cancer therapy. Mitzi
Nagarkatti â€” Role of microRNA in induction of apoptosis in tumor stem cells from neuroblastoma and
melanoma Prakash Nagarkatti - Epigenetic regulation colon cancer by plant products Traci Testerman â€” H.
Mitzi Nagarkatti â€” Effects of dietary supplements indoles, etc. Gregorio Gomez â€” Effect of resveratrol on
IgE-dependent mast cell functions in allergy Dev Karan â€” Mechanisms underlying dietary Withaferin-A
modulation of inflammation associated with prostate cancer Narendra Singh â€” Therapeutic efficacy of
resveratrol and other AhR ligands on MS, lupus and diabetes Udai Singh â€” Immune mechanisms of
resveratrol-mediated amelioration of colitis and interstitial cystitis Infectious Diseases Traci Testerman â€”
Pathogenesis and metabolic functions of H.
Chapter 6 : Medical microbiology - Simple English Wikipedia, the free encyclopedia
The Department of Microbiology and Immunology is a community of over individuals, all of whom share a common
passion for research and learning. We have over 25 faculty among our ranks, ~50 graduate students, over post-doctoral
fellows, ~25 research, administrative and support staff and ~25 undergraduate and medical students working in labs.

Chapter 7 : Medical Microbiology & Immunology â€“ University of Wisconsin â€“ Madison â€“ UWâ€“Madis
University of South Carolina School of Medicine This web site is based on our second year medical student course. The
English part of the web site contains six sections: Immunology, Bacteriology, Virology, Parasitology, Mycology and
Infectious Disease.

Chapter 8 : Introduction to Parasitology - Medical Microbiology - NCBI Bookshelf
The branches of microbiology can be classified into pure and applied sciences, or divided according to taxonomy, as is
the case with bacteriology, mycology, protozoology, and phycology.

Chapter 9 : Faculty | Microbiology & Immunology | Stanford Medicine
Pathology, Microbiology and Immunology. We are primarily involved in teaching, research and service. Our research is
well-funded by grant support from federal sources such as the National Institutes of Health and from private foundations.
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