
“Advanced concepts in Human Diseases”.

In Section 1 of this course you will cover these topics:
Introduction To Disease

Immunity, Inflammation, And Immune Disorders

Infectious Diseases

Neoplasms

Topic : Introduction To Disease

Topic Objective:

At the end of this topic student would be able to:

 Define disease

 Name and define the manifestations of disease

 Understand terms used to describe disease

 Explain diagnosis of disease

 Name and define the chief causes of disease

Definition/Overview:

Disease: A disease is an abnormal condition of an organism that impairs bodily functions,

associated with specific symptoms and signs. In human beings, disease" is often used more

broadly to refer to any condition that causes extreme pain, dysfunction, distress, social

problems, and/or death to the person afflicted, or similar problems for those in contact with

the person. In this broader sense, it sometimes includes injuries, disabilities, disorders,

syndromes, infections, isolated symptoms, deviant behaviors, and atypical variations of

structure and function, while in other contexts and for other purposes these may be

considered distinguishable categories.
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Key Points:

1. Defining diseases

Some diseases such as influenza are contagious and infectious. Infectious diseases can be

transmitted by any of a variety of mechanisms, including inhalation of aerosols produced by

coughs and sneezes, by hand to mouth contact with infectious material on surfaces, by bites

of insects or other carriers of the disease, and from contaminated water or food (often via

faecal contamination), etc. In addition, there are sexually transmitted diseases. In some cases,

micro-organisms that are not readily spread from person to person play a role, while other

diseases can be prevented or ameliorated with appropriate nutrition or other lifestyle changes.

Some diseases such as cancer, heart disease and mental disorders are, in most cases, not

considered to be caused by infection, although there are important exceptions. Many diseases

(including some cancers, heart disease and mental disorders) have a partially or completely

genetic basis and may thus be transmitted from one generation to another.

2. Name and define the manifestations of disease

Living with disease can be very difficult. The identification of a condition as a disease, rather

than as simply a variation of human structure or function, can have significant social or

economic implications. The controversial recognitions as diseases of post-traumatic stress

disorder, also known as "Soldier's heart," "shell shock," and "combat fatigue;" repetitive

motion injury or repetitive stress injury (RSI); and Gulf War syndrome has had a number of

positive and negative effects on the financial and other responsibilities of governments,

corporations and institutions towards individuals, as well as on the individuals themselves.

The social implication of viewing aging as a disease could be profound, though this

classification is not yet widespread.

3. Understand terms used to describe disease

A condition may be considered to be a disease in some cultures or eras but not in others.

Oppositional-defiant disorder, attention-deficit hyperactivity disorder, and, increasingly,

obesity, are conditions considered to be diseases in the United States and Canada today, but

were not so-considered decades ago and are not so-considered in some other countries
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4. Explain diagnosis of disease

Lepers were a group of afflicted individuals who were historically shunned and the term

"leper" still evokes social stigma. Fear of disease can still be widespread social phenomena,

though not all diseases evoke extreme social stigma.

5. Name and define the chief causes of disease

Sickness confers the social legitimization of certain benefits, such as illness benefits, work

avoidance, and being looked after by others. In return, there is an obligation on the sick

person to seek treatment and work to become well once more. As a comparison, consider

pregnancy, which is not a state interpreted as disease or sickness by the individual. On the

other hand, it is considered by the medical community as a condition requiring medical care

and by society at large as a condition requiring one's staying at home from work.

Topic : Immunity, Inflammation, And Immune Disorders

Topic Objective:

At the end of this topic student would be able to:

 List and discuss nonspecific defenses

 List and discuss the signs and symptoms of inflammation

 List and discuss specific defenses

 Describe hypersensitivity

 Describe autoimmunity

 Describe AIDS as it relates to immunodeficiency

 Compare and contrast active and passive immunity

Definition/Overview:

Immune system: An immune system is a collection of mechanisms within an organism that

protects against disease by identifying and killing pathogens and tumor cells. It detects a wide
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variety of agents, from viruses to parasitic worms, and needs to distinguish them from the

organism's own healthy cells and tissues in order to function properly. Detection is

complicated as pathogens adapt and evolve new ways to successfully infect the host

organism.

To survive this challenge, multiple mechanisms evolved that recognize and neutralize

pathogens. Even simple unicellular organisms such as bacteria possess enzyme systems that

protect against viral infections. Other basic immune mechanisms evolved in ancient

eukaryotes and remain in their modern descendants, such as plants, fish, reptiles, and insects.

These mechanisms include antimicrobial peptides called defenses, phagocytes, and the

complement system. More sophisticated mechanisms, however, developed relatively recently,

with the evolution of vertebrates. The immune systems of vertebrates such as humans consist

of many types of proteins, cells, organs, and tissues, which interact in an elaborate and

dynamic network. As part of this more complex immune response, the vertebrate system

adapts over time to recognize particular pathogens more efficiently. The adaptation process

creates immunological memories and allows even more effective protection during future

encounters with these pathogens. This process of acquired immunity is the basis of

vaccination.

Disorders in the immune system can result in disease. Immunodeficiency diseases occur

when the immune system is less active than normal, resulting in recurring and life-threatening

infections. Immunodeficiency can either be the result of a genetic disease, such as severe

combined immunodeficiency, or be produced by pharmaceuticals or an infection, such as the

acquired immune deficiency syndrome (AIDS) that is caused by the retrovirus HIV. In

contrast, autoimmune diseases result from a hyperactive immune system attacking normal

tissues as if they were foreign organisms. Common autoimmune diseases include rheumatoid

arthritis, diabetes mellitus type 1 and lupus erythematosus. These critical roles of

immunology in health and disease are areas of intense scientific study.

Key Points:

1. Layered defense in immunity

The immune system protects organisms from infection with layered defenses of increasing

specificity. Most simply, physical barriers prevent pathogens such as bacteria and viruses
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from entering the organism. If a pathogen breaches these barriers, the innate immune system

provides an immediate, but non-specific response. Innate immune systems are found in all

plants and animals. However, if pathogens successfully evade the innate response, vertebrates

possess a third layer of protection, the adaptive immune system, which is activated by the

innate response. Here, the immune system adapts its response during an infection to improve

its recognition of the pathogen. This improved response is then retained after the pathogen

has been eliminated, in the form of an immunological memory, and allows the adaptive

immune system to mount faster and stronger attacks each time this pathogen is encountered

Both innate and adaptive immunity depend on the ability of the immune system to distinguish

between self and non-self molecules. In immunology, self molecules are those components of

an organism's body that can be distinguished from foreign substances by the immune system.

Conversely, non-self molecules are those recognized as foreign molecules. One class of non-

self molecules is called antigens (short for antibody generators) and are defined as substances

that bind to specific immune receptors and elicit an immune response.

2. Surface barriers

Several barriers protect organisms from infection, including mechanical, chemical and

biological barriers. The waxy cuticle of many leaves; the exoskeleton of insects, the shells

and membranes of externally deposited eggs, and skin are examples of the mechanical

barriers that are the first line of defense against infection. However, as organisms cannot be

completely sealed against their environments, other systems act to protect body openings

such as the lungs, intestines, and the genitourinary tract. In the lungs, coughing and sneezing

mechanically eject pathogens and other irritants from the respiratory tract. The flushing

action of tears and urine also mechanically expels pathogens, while mucus secreted by the

respiratory and gastrointestinal tract serves to trap and entangle microorganisms.

Chemical barriers also protect against infection. The skin and respiratory tract secrete

antimicrobial peptides such as the β-defensins. Enzymes such as lysozyme and phospholipase

A2 in saliva, tears, and breast milk are also antibacterials. Vaginal secretions serve as a

chemical barrier following menarche, when they become slightly acidic, while semen

contains defensins and zinc to kill pathogens. In the stomach, gastric acid and proteases serve

as powerful chemical defenses against ingested pathogens.
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Within the genitourinary and gastrointestinal tracts, commensal flora serve as biological

barriers by competing with pathogenic bacteria for food and space and, in some cases, by

changing the conditions in their environment, such as pH or available iron. This reduces the

probability that pathogens will be able to reach sufficient numbers to cause illness. However,

since most antibiotics non-specifically target bacteria and do not affect fungi, oral antibiotics

can lead to an overgrowth of fungi and cause conditions such as a vaginal candidiasis (yeast

infection). There is good evidence that re-introduction of probiotic flora, such as pure

cultures of the lactobacilli normally found in yoghurt, helps restore a healthy balance of

microbial populations in intestinal infections in children and encouraging preliminary data in

studies on bacterial gastroenteritis, inflammatory bowel diseases, urinary tract infection and

post-surgical infections

3. Innate immunity

Microorganisms that successfully enter an organism will encounter the cells and mechanisms

of the innate immune system. The innate response is usually triggered when microbes are

identified by pattern recognition receptors, which recognize components that are conserved

among broad groups of microorganisms. Innate immune defenses are non-specific, meaning

these systems respond to pathogens in a generic way. This system does not confer long-

lasting immunity against a pathogen. The innate immune system is the dominant system of

host defense in most organisms.

4. Inflammation

Inflammation is one of the first responses of the immune system to infection. The symptoms

of inflammation are redness and swelling, which are caused by increased blood flow into a

tissue. Inflammation is produced by eicosanoids and cytokines, which are released by injured

or infected cells. Eicosanoids include prostaglandins that produce fever and the dilation of

blood vessels associated with inflammation, and leukotrienes that attract certain white blood

cells (leukocytes). Common cytokines include interleukins that are responsible for

communication between white blood cells; chemokines that promote chemotaxis; and

interferons that have anti-viral effects, such as shutting down protein synthesis in the host

cell. Growth factors and cytotoxic factors may also be released. These cytokines and other

chemicals recruit immune cells to the site of infection and promote healing of any damaged

tissue following the removal of pathogens.
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5. Complement system

The complement system is a biochemical cascade that attacks the surfaces of foreign cells. It

contains over 20 different proteins and is named for its ability to complement the killing of

pathogens by antibodies. Complement is the major humoral component of the innate immune

response. Many species have complement systems, including non-mammals like plants, fish,

and some invertebrates.

In humans, this response is activated by complement binding to antibodies that have attached

to these microbes or the binding of complement proteins to carbohydrates on the surfaces of

microbes. This recognition signal triggers a rapid killing response. The speed of the response

is a result of signal amplification that occurs following sequential proteolytic activation of

complement molecules, which are also proteases. After complement proteins initially bind to

the microbe, they activate their protease activity, which in turn activates other complement

proteases, and so on. This produces a catalytic cascade that amplifies the initial signal by

controlled positive feedback. The cascade results in the production of peptides that attract

immune cells, increase vascular permeability, and opsonize (coat) the surface of a pathogen,

marking it for destruction. This deposition of complement can also kill cells directly by

disrupting their plasma membrane.

6. Cellular barriers of the innate system

A scanning electron microscope image of normal circulating human blood. One can see red

blood cells, several knobby white blood cells including lymphocytes, a monocyte, a

neutrophil, and many small disc-shaped platelets. A scanning electron microscope image of

normal circulating human blood. One can see red blood cells, several knobby white blood

cells including lymphocytes, a monocyte, a neutrophil, and many small disc-shaped platelets.

Leukocytes (white blood cells) act like independent, single-celled organisms and are the

second arm of the innate immune system. The innate leukocytes include the phagocytes

(macrophages, neutrophils, and dendritic cells), mast cells, eosinophils, basophils, and natural

killer cells. These cells identify and eliminate pathogens, either by attacking larger pathogens

through contact or by engulfing and then killing microorganisms. Innate cells are also

important mediators in the activation of the adaptive immune system.
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Phagocytosis is an important feature of cellular innate immunity performed by cells called

'phagocytes' that engulf, or eat, pathogens or particles. Phagocytes generally patrol the body

searching for pathogens, but can be called to specific locations by cytokines. Once a pathogen

has been engulfed by a phagocyte, it becomes trapped in an intracellular vesicle called a

phagosome, which subsequently fuses with another vesicle called a lysosome to form a

phagolysosome. The pathogen is killed by the activity of digestive enzymes or following a

respiratory burst that releases free radicals into the phagolysosome. Phagocytosis evolved as

a means of acquiring nutrients, but this role was extended in phagocytes to include

engulfment of pathogens as a defense mechanism. Phagocytosis probably represents the

oldest form of host defense, as phagocytes have been identified in both vertebrate and

invertebrate animals.

Neutrophils and macrophages are phagocytes that travel throughout the body in pursuit of

invading pathogens. Neutrophils are normally found in the bloodstream and are the most

abundant type of phagocyte, normally representing 50% to 60% of the total circulating

leukocytes. During the acute phase of inflammation, particularly as a result of bacterial

infection, neutrophils migrate toward the site of inflammation in a process called chemotaxis,

and are usually the first cells to arrive at the scene of infection. Macrophages are versatile

cells that reside within tissues and produce a wide array of chemicals including enzymes,

complement proteins, and regulatory factors such as interleukin 1. Macrophages also act as

scavengers, ridding the body of worn-out cells and other debris, and as antigen-presenting

cells that activate the adaptive immune system.

Dendritic cells (DC) are phagocytes in tissues that are in contact with the external

environment; therefore, they are located mainly in the skin, nose, lungs, stomach, and

intestines. They are named for their resemblance to neuronal dendrites, as both have many

spine-like projections, but dendritic cells are in no way connected to the nervous system.

Dendritic cells serve as a link between the innate and adaptive immune systems, as they

present antigen to T cells, one of the key cell types of the adaptive immune system.

Mast cells reside in connective tissues and mucous membranes, and regulate the

inflammatory response. They are most often associated with allergy and anaphylaxis.

Basophils and eosinophils are related to neutrophils. They secrete chemical mediators that are

involved in defending against parasites and play a role in allergic reactions, such as asthma.
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Natural killer (NK cells) cells are leukocytes that attack and destroy tumor cells, or cells that

have been infected by viruses.

7. Adaptive immunity

The adaptive immune system evolved in early vertebrates and allows for a stronger immune

response as well as immunological memory, where each pathogen is "remembered" by a

signature antigen. The adaptive immune response is antigen-specific and requires the

recognition of specific non-self antigens during a process called antigen presentation. Antigen

specificity allows for the generation of responses that are tailored to specific pathogens or

pathogen-infected cells. The ability to mount these tailored responses is maintained in the

body by "memory cells". Should a pathogen infect the body more than once, these specific

memory cells are used to quickly eliminate it.

8. Lymphocytes

The cells of the adaptive immune system are special types of leukocytes, called lymphocytes.

B cells and T cells are the major types of lymphocytes and are derived from hematopoietic

stem cells in the bone marrow. B cells are involved in the humoral immune response,

whereas T cells are involved in cell-mediated immune response.

Both B cells and T cells carry receptor molecules that recognize specific targets. T cells

recognize a non-self target, such as a pathogen, only after antigens (small fragments of the

pathogen) have been processed and presented in combination with a self receptor called a

major histocompatibility complex (MHC) molecule. There are two major subtypes of T cells:

the killer T cell and the helper T cell. Killer T cells only recognize antigens coupled to Class I

MHC molecules, while helper T cells only recognize antigens coupled to Class II MHC

molecules. These two mechanisms of antigen presentation reflect the different roles of the

two types of T cell. A third, minor subtype are the γδT cells that recognize intact antigens that

are not bound to MHC receptors.

In contrast, the B cell antigen-specific receptor is an antibody molecule on the B cell surface,

and recognizes whole pathogens without any need for antigen processing. Each lineage of B

cell expresses a different antibody, so the complete set of B cell antigen receptors represent

all the antibodies that the body can manufacture.
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9. Killer T cells

 Killer T cells directly attack other cells carrying foreign or abnormal antigens on their

surfaces.

 Killer T cells directly attack other cells carrying foreign or abnormal antigens on their

surfaces.

 Killer T cell are a sub-group of T cells that kill cells infected with viruses (and other

pathogens), or are otherwise damaged or dysfunctional.

 As with B cells, each type of T cell recognises a different antigen. Killer T cells are activated

when their T cell receptor (TCR) binds to this specific antigen in a complex with the MHC

Class I receptor of another cell. Recognition of this MHC:antigen complex is aided by a co-

receptor on the T cell, called CD8. The T cell then travels throughout the body in search of

cells where the MHC I receptors bear this antigen. When an activated T cell contacts such

cells, it releases cytotoxins, such as perforin, which form pores in the target cell's plasma

membrane, allowing ions, water and toxins to enter. The entry of another toxin called

granulysin (a protease) induces the target cell to undergo apoptosis.

 T cell killing of host cells is particularly important in preventing the replication of viruses. T

cell activation is tightly controlled and generally requires a very strong MHC/antigen

activation signal, or additional activation signals provided by "helper" T cells.

10. Helper T cells

Function of T helper cells: Antigen presenting cells (APCs) present antigen on their Class II

MHC molecules (MHC2). Helper T cells recognize these, with the help of their expression of

CD4 co-receptor (CD4+). The activation of a resting helper T cell causes it to release

cytokines and other stimulatory signals (green arrows) that stimulate the activity of

macrophages, killer T cells and B cells, the latter producing antibodies. The stimulation of B

cells and macrophages succeeds a proliferation of T helper cells.

Function of T helper cells: Antigen presenting cells (APCs) present antigen on their Class II

MHC molecules (MHC2). Helper T cells recognize these, with the help of their expression of

CD4 co-receptor (CD4+). The activation of a resting helper T cell causes it to release

cytokines and other stimulatory signals (green arrows) that stimulate the activity of

macrophages, killer T cells and B cells, the latter producing antibodies. The stimulation of B

cells and macrophages succeeds a proliferation of T helper cells.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

10
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Helper T cells regulate both the innate and adaptive immune responses and help determine

which types of immune responses the body will make to a particular pathogen. These cells

have no cytotoxic activity and do not kill infected cells or clear pathogens directly. They

instead control the immune response by directing other cells to perform these tasks.

Helper T cells express T cell receptors (TCR) that recognize antigen bound to Class II MHC

molecules. The MHC:antigen complex is also recognized by the helper cell's CD4 co-

receptor, which recruits molecules inside the T cell (e.g. Lck) that are responsible for T cell's

activation. Helper T cells have a weaker association with the MHC:antigen complex than

observed for killer T cells, meaning many receptors (around 200300) on the helper T cell

must be bound by an MHC:antigen in order to activate the helper cell, while killer T cells can

be activated by engagement of a single MHC:antigen molecule. Helper T cell activation also

requires longer duration of engagement with an antigen-presenting cell. The activation of a

resting helper T cell causes it to release cytokines that influence the activity of many cell

types. Cytokine signals produced by helper T cells enhance the microbicidal function of

macrophages and the activity of killer T cells. In addition, helper T cell activation causes an

upregulation of molecules expressed on the T cell's surface, such as CD40 ligand (also called

CD154), which provide extra stimulatory signals typically required to activate antibody-

producing B cells.

11. γδ T cells

γδ T cells possess an alternative T cell receptor (TCR) as opposed to CD4+ and CD8+ (αβ) T

cells and share the characteristics of helper T cells, cytotoxic T cells and NK cells. The

conditions that produce responses from γδ T cells are not fully understood. Like other

'unconventional' T cell subsets bearing invariant TCRs, such as CD1d-restricted Natural

Killer T cells, γδ T cells straddle the border between innate and adaptive immunity. On one

hand,γδ T cells are a component of adaptive immunity as they rearrange TCR genes to

produce receptor diversity and can also develop a memory phenotype. On the other hand, the

various subsets are also part of the innate immune system, as restricted TCR or NK receptors

may be used as pattern recognition receptors. For example, large numbers of human Vγ9/Vδ2

T cells respond within hours to common molecules produced by microbes, and highly

restricted Vδ1+ T cells in epithelia will respond to stressed epithelial cells.
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An antibody is made up of two heavy chains and two light chains. The unique variable region

allows an antibody to recognize its matching antigen.

An antibody is made up of two heavy chains and two light chains. The unique variable region

allows an antibody to recognize its matching antigen.

12. B lymphocytes and antibodies

A B cell identifies pathogens when antibodies on its surface bind to a specific foreign

antigen. This antigen/antibody complex is taken up by the B cell and processed by proteolysis

into peptides. The B cell then displays these antigenic peptides on its surface MHC class II

molecules. This combination of MHC and antigen attracts a matching helper T cell, which

releases lymphokines and activates the B cell. As the activated B cell then begins to divide,

its offspring (plasma cells) secrete millions of copies of the antibody that recognizes this

antigen. These antibodies circulate in blood plasma and lymph, bind to pathogens expressing

the antigen and mark them for destruction by complement activation or for uptake and

destruction by phagocytes. Antibodies can also neutralize challenges directly, by binding to

bacterial toxins or by interfering with the receptors that viruses and bacteria use to infect

cells.CD20 antigen is also found on B lymphocytes.

13. Alternative adaptive immune system

Although the classical molecules of the adaptive immune system (e.g. antibodies and T cell

receptors) exist only in jawed vertebrates, a distinct lymphocyte-derived molecule has been

discovered in primitive jawless vertebrates, such as the lamprey and hagfish. These animals

possess a large array of molecules called variable lymphocyte receptors (VLRs) that, like the

antigen receptors of jawed vertebrates, are produced from only a small number (one or two)

of genes. These molecules are believed to bind pathogenic antigens in a similar way to

antibodies, and with the same degree of specificity.

14. Immunological memory.

When B cells and T cells are activated and begin to replicate, some of their offspring will

become long-lived memory cells. Throughout the lifetime of an animal, these memory cells

will remember each specific pathogen encountered and can mount a strong response if the

pathogen is detected again. This is "adaptive" because it occurs during the lifetime of an
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individual as an adaptation to infection with that pathogen and prepares the immune system

for future challenges. Immunological memory can either be in the form of passive short-term

memory or active long-term memory.

15. Passive memory

Newborn infants have no prior exposure to microbes and are particularly vulnerable to

infection. Several layers of passive protection are provided by the mother. During pregnancy,

a particular type of antibody, called IgG, is transported from mother to baby directly across

the placenta, so human babies have high levels of antibodies even at birth, with the same

range of antigen specificities as their mother. Breast milk also contains antibodies that are

transferred to the gut of the infant and protect against bacterial infections until the newborn

can synthesize its own antibodies. This is passive immunity because the fetus does not

actually make any memory cells or antibodies--it only borrows them. This passive immunity

is usually short-term, lasting from a few days up to several months. In medicine, protective

passive immunity can also be transferred artificially from one individual to another via

antibody-rich serum.

The time-course of an immune response begins with the initial pathogen encounter,(or initial

vaccination) and leads to the formation and maintenance of active immunological memory.

The time-course of an immune response begins with the initial pathogen encounter,(or initial

vaccination) and leads to the formation and maintenance of active immunological memory.

16. Active memory and immunization

Long-term active memory is acquired following infection by activation of B and T cells.

Active immunity can also be generated artificially, through vaccination. The principle behind

vaccination (also called immunization) is to introduce an antigen from a pathogen in order to

stimulate the immune system and develop specific immunity against that particular pathogen

without causing disease associated with that organism. This deliberate induction of an

immune response is successful because it exploits the natural specificity of the immune

system, as well as its inducibility. With infectious disease remaining one of the leading

causes of death in the human population, vaccination represents the most effective

manipulation of the immune system mankind has developed.
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Most viral vaccines are based on live attenuated viruses, while many bacterial vaccines are

based on acellular components of micro-organisms, including harmless toxin components.

Since many antigens derived from acellular vaccines do not strongly induce the adaptive

response, most bacterial vaccines are provided with additional adjuvants that activate the

antigen-presenting cells of the innate immune system and maximize immunogenicity.

17. Disorders of human immunity

The immune system is a remarkably effective structure that incorporates specificity,

inducibility and adaptation. Failures of host defense do occur, however, and fall into three

broad categories: immunodeficiencies, autoimmunity, and hypersensitivities.

18. Immunodeficiencies

Immunodeficiencies occur when one or more of the components of the immune system are

inactive. The ability of the immune system to respond to pathogens is diminished in both the

young and the elderly, with immune responses beginning to decline at around 50 years of age

due to immunosenescence. In developed countries, obesity, alcoholism, and drug use are

common causes of poor immune function. However, malnutrition is the most common cause

of immunodeficiency in developing countries. Diets lacking sufficient protein are associated

with impaired cell-mediated immunity, complement activity, phagocyte function, IgA

antibody concentrations, and cytokine production. Deficiency of single nutrients such as iron;

copper; zinc; selenium; vitamins A, C, E, and B6; and folic acid (vitamin B9) also reduces

immune responses. Additionally, the loss of the thymus at an early age through genetic

mutation or surgical removal results in severe immunodeficiency and a high susceptibility to

infection.

Immunodeficiencies can also be inherited or 'acquired'. Chronic granulomatous disease,

where phagocytes have a reduced ability to destroy pathogens, is an example of an inherited,

or congenital, immunodeficiency. AIDS and some types of cancer cause acquired

immunodeficiency.

19. Autoimmunity

Overactive immune responses comprise the other end of immune dysfunction, particularly the

autoimmune disorders. Here, the immune system fails to properly distinguish between self
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and non-self, and attacks part of the body. Under normal circumstances, many T cells and

antibodies react with self peptides. One of the functions of specialized cells (located in the

thymus and bone marrow) is to present young lymphocytes with self antigens produced

throughout the body and to eliminate those cells that recognize self-antigens, preventing

autoimmunity.

20. Hypersensitivity

Hypersensitivity is an immune response that damages the body's own tissues. They are

divided into four classes (Type I IV) based on the mechanisms involved and the time course

of the hypersensitive reaction. Type I hypersensitivity is an immediate or anaphylactic

reaction, often associated with allergy. Symptoms can range from mild discomfort to death.

Type I hypersensitivity is mediated by IgE released from mast cells and basophils. Type II

hypersensitivity occurs when antibodies bind to antigens on the patient's own cells, marking

them for destruction. This is also called antibody-dependent (or cytotoxic) hypersensitivity,

and is mediated by IgG and IgM antibodies. Immune complexes (aggregations of antigens,

complement proteins, and IgG and IgM antibodies) deposited in various tissues trigger Type

III hypersensitivity reactions. Type IV hypersensitivity (also known as cell-mediated or

delayed type hypersensitivity) usually takes between two and three days to develop. Type IV

reactions are involved in many autoimmune and infectious diseases, but may also involve

contact dermatitis (poison ivy). These reactions are mediated by T cells, monocytes, and

macrophages.

21. Other mechanisms of host defense

It is likely that a multicomponent, adaptive immune system arose with the first vertebrates, as

invertebrates do not generate lymphocytes or an antibody-based humoral response. Many

species, however, utilize mechanisms that appear to be precursors of these aspects of

vertebrate immunity. Immune systems appear even in the most structurally-simple forms of

life, with bacteria using a unique defense mechanism, called the restriction modification

system to protect themselves from viral pathogens, called bacteriophages.

Pattern recognition receptors are proteins used by nearly all organisms to identify molecules

associated with pathogens. Antimicrobial peptides called defensins are an evolutionarily

conserved component of the innate immune response found in all animals and plants, and
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represent the main form of invertebrate systemic immunity. The complement system and

phagocytic cells are also used by most forms of invertebrate life. Ribonucleases and the RNA

interference pathway are conserved across all eukaryotes, and are thought to play a role in the

immune response to viruses.

Unlike animals, plants lack phagocytic cells, and most plant immune responses involve

systemic chemical signals that are sent through a plant. When a part of a plant becomes

infected, the plant produces a localized hypersensitive response, whereby cells at the site of

infection undergo rapid apoptosis to prevent the spread of the disease to other parts of the

plant. Systemic acquired resistance (SAR) is a type of defensive response used by plants that

renders the entire plant resistant to a particular infectious agent. RNA silencing mechanisms

are particularly important in this systemic response as they can block virus replication.

22. Tumor immunology

Macrophages have identified a cancer cell (the large, spiky mass). Upon fusing with the

cancer cell, the macrophages (smaller white cells) will inject toxins that kill the tumor cell.

Immunotherapy for the treatment of cancer is an active area of medical research.

Macrophages have identified a cancer cell (the large, spiky mass). Upon fusing with the

cancer cell, the macrophages (smaller white cells) will inject toxins that kill the tumor cell.

Immunotherapy for the treatment of cancer is an active area of medical research.

Another important role of the immune system is to identify and eliminate tumors. The

transformed cells of tumors express antigens that are not found on normal cells. To the

immune system, these antigens appear foreign, and their presence causes immune cells to

attack the transformed tumor cells. The antigens expressed by tumors have several sources;

some are derived from oncogenic viruses like human papillomavirus, which causes cervical

cancer, while others are the organism'sown proteins that occur at low levels in normal cells

but reach high levels in tumor cells. One example is an enzyme called tyrosinase that, when

expressed at high levels, transforms certain skin cells (e.g. melanocytes) into tumors called

melanomas. A third possible source of tumor antigens are proteins normally important for

regulating cell growth and survival, that commonly mutate into cancer inducing molecules

called oncogenes.
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The main response of the immune system to tumors is to destroy the abnormal cells using

killer T cells, sometimes with the assistance of helper T cells. Tumor antigens are presented

on MHC class I molecules in a similar way to viral antigens. This allows killer T cells to

recognize the tumor cell as abnormal. NK cells also kill tumorous cells in a similar way,

especially if the tumor cells have fewer MHC class I molecules on their surface than normal;

this is a common phenomenon with tumors. Sometimes antibodies are generated against

tumor cells allowing for their destruction by the complement system.

Clearly, some tumors evade the immune system and go on to become cancers. Tumor cells

often have a reduced number of MHC class I molecules on their surface, thus avoiding

detection by killer T cells. Some tumor cells also release products that inhibit the immune

response; for example by secreting the cytokine TGF-β, which suppresses the activity of

macrophages and lymphocytes. In addition, immunological tolerance may develop against

tumor antigens, so the immune system no longer attacks the tumor cells.

Paradoxically, macrophages can promote tumor growth when tumor cells send out cytokines

that attract macrophages which then generate cytokines and growth factors that nurture tumor

development. In addition, a combination of hypoxia in the tumor and a cytokine produced by

macrophages induces tumor cells to decrease production of a protein that blocks metastasis

and thereby assists spread of cancer cells.

23. Physiological regulation

Hormones can act as immunomodulators, altering the sensitivity of the immune system. For

example, female sex hormones are known immunostimulators of both adaptive and innate

immune responses. Some autoimmune diseases such as lupus erythematosus strike women

preferentially, and their onset often coincides with puberty. By contrast, male sex hormones

such as testosterone seem to be immunosuppressive. Other hormones appear to regulate the

immune system as well, most notably prolactin, growth hormone and vitamin D. It is

conjectured that a progressive decline in hormone levels with age is partially responsible for

weakened immune responses in aging individuals. Conversely, some hormones are regulated

by the immune system, notably thyroid hormone activity. The immune system is enhanced by

sleep and rest, and is impaired by stress.
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Diet may affect the immune system; for example, fresh fruits, vegetables, and foods rich in

certain fatty acids may foster a healthy immune system. Likewise, fetal undernourishment

can cause a lifelong impairment of the immune system. In traditional medicine, some herbs

are believed to stimulate the immune system, such as echinacea, licorice, ginseng, astragalus,

sage, garlic, elderberry, shiitake and lingzhi mushrooms, and hyssop, as well as honey.

Studies have suggested that such herbs can indeed stimulate the immune system, although

their mode of action is complex and difficult to characterize.

24. The immunosuppressive drug dexamethasone

The immune response can be manipulated to suppress unwanted responses resulting from

autoimmunity, allergy, and transplant rejection, and to stimulate protective responses against

pathogens that largely elude the immune system. Immunosuppressive drugs are used to

control autoimmune disorders or inflammation when excessive tissue damage occurs, and to

prevent transplant rejection after an organ transplant.

Anti-inflammatory drugs are often used to control the effects of inflammation. The

glucocorticoids are the most powerful of these drugs; however, these drugs can have many

undesirable side effects (e.g., central obesity, hyperglycemia, osteoporosis) and their use must

be tightly controlled. Therefore, lower doses of anti-inflammatory drugs are often used in

conjunction with cytotoxic or immunosuppressive drugs such as methotrexate or

azathioprine. Cytotoxic drugs inhibit the immune response by killing dividing cells such as

activated T cells. However, the killing is indiscriminate and other constantly dividing cells

and their organs are affected, which causes toxic side effects. Immunosuppressive drugs such

as cyclosporin prevent T cells from responding to signals correctly by inhibiting signal

transduction pathways.

Larger drugs (>500 Da) can provoke a neutralizing immune response, particularly if the drugs

are administered repeatedly, or in larger doses. This limits the effectiveness of drugs based on

larger peptides and proteins (which are typically larger than 6000 Da). In some cases, the

drug itself is not immunogenic, but may be co-administered with an immunogenic compound,

as is sometimes the case for Taxol. Computational methods have been developed to predict

the immunogenicity of peptides and proteins, which are particularly useful in designing

therapeutic antibodies, assessing likely virulence of mutations in viral coat particles, and

validation of proposed peptide-based drug treatments. Early techniques relied mainly on the
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observation that hydrophilic amino acids are overrepresented in epitope regions than

hydrophobic amino acids; however, more recent developments rely on machine learning

techniques using databases of existing known epitopes, usually on well-studied virus

proteins, as a training set. A publicly accessible database has been established for the

cataloguing of epitopes from pathogens known to be recognizable by B cells. The emerging

field of bioinformatics-based studies of immunogenicity is referred to as immunoinformatics.

25. Manipulation by pathogens

The success of any pathogen is dependent on its ability to elude host immune responses.

Therefore, pathogens have developed several methods that allow them to successfully infect a

host, while evading immune-mediated destruction. Bacteria often overcome physical barriers

by secreting enzymes that digest the barrier for example, by using a type II secretion system.

Alternatively, using a type III secretion system, they may insert a hollow tube into the host

cell, which provides a direct conduit for proteins to move from the pathogen to the host; the

proteins transported along the tube are often used to shut down host defenses.

An evasion strategy used by several pathogens to circumvent the innate immune system is

intracellular replication (also called intracellular pathogenesis). Here, a pathogen spends a

majority of its life-cycle inside host cells, where it is shielded from direct contact with

immune cells, antibodies and complement. Some examples of intracellular pathogens include

viruses, the food poisoning bacterium Salmonella and the eukaryotic parasites that cause

malaria (Plasmodium falciparum) and leishmaniasis (Leishmania spp.). Other bacteria, such

as Mycobacterium tuberculosis, live inside a protective capsule that prevents lysis by

complement. Many pathogens secrete compounds that diminish or misdirect the host's

immune response. Some bacteria form biofilms to protect themselves from the cells and

proteins of the immune system. Such biofilms are present in many successful infections, e.g.,

the chronic Pseudomonas aeruginosa and Burkholderia cenocepacia infections characteristic

of cystic fibrosis. Other bacteria generate surface proteins that bind to antibodies, rendering

them ineffective; examples include Streptococcus (protein G), Staphylococcus aureus

(protein A), and Peptostreptococcus magnus (protein L).

The mechanisms used by viruses to evade the adaptive immune system are more complicated.

The simplest approach is to rapidly change non-essential epitopes (amino acids and/or sugars)

on the invader's surface, while keeping essential epitopes concealed. HIV, for example,
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regularly mutates the proteins on its viral envelope that are essential for entry into its host

target cell. These frequent changes in antigens may explain the failures of vaccines directed

at these proteins. Masking antigens with host molecules is another common strategy for

avoiding detection by the immune system. In HIV, the envelope that covers the viron is

formed from the outermost membrane of the host cell; such "self-cloaked" viruses make it

difficult for the immune system to identify them as "non-self".

Immunology is a science that examines the structure and function of the immune system. It

originates from medicine and early studies on the causes of immunity to disease. The earliest

known mention of immunity was during the plague of Athens in 430 BC. Thucydides noted

that people who had recovered from a previous bout of the disease could nurse the sick

without contracting the illness a second time. This observation of acquired immunity was

later exploited by Louis Pasteur in his development of vaccination and his proposed germ

theory of disease. Pasteur's theory was in direct opposition to contemporary theories of

disease, such as the miasma theory. It was not until Robert Koch's 1891 proofs, for which he

was awarded a Nobel Prize in 1905, that microorganisms were confirmed as the cause of

infectious disease. Viruses were confirmed as human pathogens in 1901, with the discovery

of the yellow fever virus by Walter Reed.

Immunology made a great advance towards the end of the 19th century, through rapid

developments, in the study of humoral immunity and cellular immunity. Particularly

important was the work of Paul Ehrlich, who proposed the side-chain theory to explain the

specificity of the antigen-antibody reaction; his contributions to the understanding of humoral

immunity were recognized by the award of a Nobel Prize in 1908, which was jointly awarded

to the founder of cellular immunology, Elie Metchnikoff.

Topic : Infectious Diseases

Topic Objective:

At the end of this topic student would be able to:

 Define infectious diseases
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 Describe and compare the characteristics of bacteria, viruses, fungi, helminths, and arthropod

vectors

 Explain the chief ways that infectious diseases are transmitted

 Explain the kinds of treatment for bacterial, viral, fungal, and parasitic infectious diseases

 Describe how vaccines work and the names and uses of common vaccines

 Understand the appropriate use of antibiotics and explain the problem of antibiotic resistance

 Describe examples and the causes of emerging infectious diseases

Definition/Overview:

Infectious Diseases: An infectious disease is a clinically evident disease resulting from the

presence of pathogenic microbial agents, including pathogenic viruses, pathogenic bacteria,

fungi, protozoa, multicellular parasites, and aberrant proteins known as prions. These

pathogens are able to cause disease in animals and/or plants.

Infectious pathologies are usually qualified as contagious diseases (also called communicable

diseases) due to their potentiality of transmission from one person or species to another.

Transmission of an infectious disease may occur through one or more of diverse pathways

including physical contact with infected individuals. These infecting agents may also be

transmitted through liquids, food, body fluids, contaminated objects, airborne inhalation, or

through vector-borne spread.

The term infectivity describes the ability of an organism to enter, survive and multiply in the

host, while the infectiousness of a disease indicates the comparative ease with which the

disease is transmitted to other hosts. An infection however, is not synonymous with an

infectious disease, as an infection may not cause important clinical symptoms or impair host

function

Key Points:

1. Classification

Among the almost infinite varieties of microorganisms, relatively few cause disease in

otherwise healthy individuals. Infectious disease results from the interplay between those few

pathogens and the defenses of the hosts they infect. The appearance and severity of disease

resulting from any pathogen depends upon the ability of that pathogen to damage the host as
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well as the ability of the host to resist the pathogen. Infectious microorganisms, or microbes,

are therefore classified as either primary pathogens or as opportunistic pathogens according

to the status of host defenses.

Primary pathogens cause disease as a result of their presence or activity within the normal,

healthy host, and their intrinsic virulence (the severity of the disease they cause) is, in part, a

necessary consequence of their need to reproduce and spread. Many of the most common

primary pathogens of humans only infect humans,however many serious diseases are caused

by organisms acquired from the environment or which infect non-human hosts.

Organisms which cause an infectious disease in a host with depressed resistance are classified

as opportunistic pathogens. Opportunistic disease may be caused by microbes that are

ordinarily in contact with the host, such as pathogenic bacteria or fungi in the gastrointestinal

or the upper respiratory tract, and they may also result from (otherwise innocuous) microbes

acquired from other hosts (as in Clostridium difficile colitis) or from the environment as a

result of traumatic introduction (as in surgical wound infections or compound fractures). An

opportunistic disease requires impairment of host defenses, which may occur as a result of

genetic defects (such as Chronic granulomatous disease), exposure to antimicrobial drugs or

immunosuppressive chemicals (as might occur following poisoning or cancer chemotherapy),

exposure to ionizing radiation, or as a result of an infectious disease with immunosuppressive

activity (such as with measles, malaria or HIV disease). Primary pathogens may also cause

more severe disease in a host with depressed resistance than would normally occur in an

immunosufficient host.

One way of proving that a given disease is "infectious", is to satisfy Koch's postulates (first

proposed by Robert Koch), which demands that the infectious agent be identified only in

patients and not in healthy controls, and that patients who contract the agent also develop the

disease. These postulates were first used in the discovery that Mycobacteria species cause

tuberculosis. Koch's postulates cannot be met ethically for many human diseases because

they require experimental infection of a healthy individual with a pathogen produced as a

pure culture. Often, even diseases that are quite clearly infectious do not meet the infectious

criteria. For example, Treponema pallidum, the causative spirochete of syphilis, cannot be

cultured in vitro - however the organism can be cultured in rabbit testes. It is less clear that a

pure culture comes from an animal source serving as host than it is when derived from

microbes derived from plate culture. Epidemiology is another important tool used to study
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disease in a population. For infectious diseases it helps to determine if a disease outbreak is

sporadic (occasional occurrence), endemic (regular cases often occurring in a region),

epidemic (an unusually high number of cases in a region), or pandemic (a global epidemic).

2. Transmission

An infectious disease is transmitted from some source. Defining the means of transmission

plays an important part in understanding the biology of an infectious agent, and in addressing

the disease it causes. Transmission may occur through several different mechanisms.

Respiratory diseases and meningitis are commonly acquired by contact with aerosolized

droplets, spread by sneezing, coughing, talking, kissing or even singing. Gastrointestinal

diseases are often acquired by ingesting contaminated food and water. Sexually transmitted

diseases are acquired through contact with bodily fluids, generally as a result of sexual

activity. Some infectious agents may be spread as a result of contact with a contaminated,

inanimate object (known as a fomite), such as a coin passed from one person to another,

while other diseases penetrate the skin directly.

Transmission of infectious diseases may also involve a "vector". Vectors may be mechanical

or biological. A mechanical vector picks up an infectious agent on the outside of its body and

transmits it in a passive manner. An example of a mechanical vector is a housefly, which

lands on cow dung, contaminating its appendages with bacteria from the feces, and then lands

on food prior to consumption. The pathogen never enters the body of the fly.

3. Preventing transmission

One of the ways to prevent or slow down the transmission of infectious diseases is to

recognize the different characteristics of various diseases. Some critical disease

characteristics that should be evaluated include virulence, distance traveled by victims, and

level of contagiousness. The human strains of Ebola virus, for example, incapacitate its

victims extremely quickly and kills them soon after. As a result, the victims of this disease do

not have the opportunity to travel very far from the initial infection zone. Also, this virus

must spread through skin lesions or permeable membranes such as the eye. Thus, the initial

stage of Ebola is not very contagious since its victims experience only internal hemorrhaging.

As a result of the above features, the spread of Ebola is very rapid and usually stays within a

relatively confined geographical area. In contrast, Human Immunodeficiency Virus (HIV)
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kills its victims very slowly by attacking their immune system. As a result, a lot of its victims

transmit the virus to many others before even realizing that they are carrying the disease.

Also, the relatively low virulence allows its victims to travel long distances, increasing the

likelihood of an epidemic.

4. Diagnosis and therapy

Diagnosis of infectious disease sometimes involves identifying an infectious agent either

directly or indirectly. In practice most minor infectious diseases such as warts, cutaneous

abscesses, respiratory system infections and diarrheal diseases are diagnosed by their clinical

presentation. Conclusions about the cause of the disease are based upon the likelihood that a

patient came in contact with a particular agent, the presence of a microbe in a community,

and other epidemiological considerations. Given sufficient effort, all known infectious agents

can be specifically identified. The benefits of identification, however, are often greatly

outweighed by the cost, as often there is no specific treatment, the cause is obvious, or the

outcome of an infection is benign.

Specific identification of an infectious agent is usually only determined when such

identification can aid in the treatment or prevention of the disease, or to advance knowledge

of the course of an illness prior to the development of effective therapeutic or preventative

measures. For example, in the early 1980s, prior to the appearance of AZT for the treatment

of AIDS, the course of the disease was closely followed by monitoring the composition of

patient blood samples, even though the outcome would not offer the patient any further

treatment options. In part, these studies on the appearance of HIV in specific communities

permitted the advancement of hypotheses as to the route of transmission of the virus. By

understanding how the disease was transmitted, resources could be targeted to the

communities at greatest risk in campaigns aimed at reducing the number of new infections.

The specific serological diagnostic identification, and later genotypic or molecular

identification, of HIV also enabled the development of hypotheses as to the temporal and

geographical origins of the virus, as well as a myriad of other hypothesis. The development

of molecular diagnostic tools has enabled physicians and researchers to monitor the efficacy

of treatment with anti-retroviral drugs. Molecular diagnostics are now commonly used to

identify HIV in healthy people long before the onset of illness and have been used to

demonstrate the existence of people who are genetically resistant to HIV infection. Thus,

while there still is no cure for AIDS, there is great therapeutic and predictive benefit to
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identifying the virus and monitoring the virus levels within the blood of infected individuals,

both for the patient and for the community at large.

5. Methods of diagnosis

Diagnosis of infectious disease is nearly always initiated by medical history and physical

examination. More detailed identification techniques involve the culture of infectious agents

isolated from a patient. Culture allows identification of infectious organisms by examining

their microscopic features, by detecting the presence of substances produced by pathogens,

and by directly identifying an organism by its genotype. Other techniques (such as X-rays,

CAT scans, PET scans or NMR) are used to produce images of internal abnormalities

resulting from the growth of an infectious agent. The images are useful in detection of, for

example, a bone abscess or a spongiform encephalopathy produced by a prion.

6. Microbial culture

Microbiological culture is a principal tool used to diagnose infectious disease. In a microbial

culture, a growth medium is provided for a specific agent. A sample taken from potentially

diseased tissue or fluid is then tested for the presence of an infectious agent able to grow

within that medium. Most pathogenic bacteria are easily grown on nutrient agar, a form of

solid medium that supplies carbohydrates and proteins necessary for growth of a bacterium,

along with copious amounts of water. A single bacterium will grow into a visible mound on

the surface of the plate called a colony, which may be separated from other colonies or

melded together into a "lawn". The size, color, shape and form of a colony is characteristic of

the bacterial species, its specific genetic makeup (its strain), and the environment which

supports its growth. Other ingredients are often added to the plate to aid in identification.

Plates may contain substances that permit the growth of some bacteria and not others, or that

change color in response to certain bacteria and not others. Bacteriological plates such as

these are commonly used in the clinical identification of infectious bacteria. Microbial culture

may also be used in the identification of viruses: the medium in this case being cells grown in

culture that the virus can infect, and then alter or kill. In the case of viral identification, a

region of dead cells results from viral growth, and is called a "plaque". Eukaryotic parasites

may also be grown in culture as a means of identifying a particular agent.
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7. Microscopy

Another principle tool in the diagnosis of infectious disease is microscopy. Virtually all of the

culture techniques discussed above rely, at some point, on microscopic examination for

definitive identification of the infectious agent. Microscopy may be carried out with simple

instruments, such as the compound light microscope, or with instruments as complex as an

electron microscope. Samples obtained from patients may be viewed directly under the light

microscope, and can often rapidly lead to identification. Microscopy is often also used in

conjunction with biochemical staining techniques, and can be made exquisitely specific when

used in combination with antibody based techniques. For example, the use of antibodies

made artificially fluorescent (fluorescently labeled antibodies) can be directed to bind to and

identify a specific antigens present on a pathogen. A fluorescence microscope is then used to

detect fluorescently labeled antibodies bound to internalized antigens within clinical samples

or cultured cells. This technique is especially useful in the diagnosis of viral diseases, where

the light microscope is incapable of identifying avirus directly.

8. Biochemical tests

Biochemical tests used in the identification of infectious agents include the detection of

metabolic or enzymatic products characteristic of a particular infectious agent. Since bacteria

ferment carbohydrates in patterns characteristic of their genus and species, the detection of

fermentation products is commonly used in bacterial identification. Acids, alcohols and gases

are usually detected in these tests when bacteria are grown in selective liquid or solid media.

The isolation of enzymes from infected tissue can also provide the basis of a biochemical

diagnosis of an infectious disease. For example, humans can make neither RNA replicases

nor reverse transcriptase, and the presence of these enzymes arecharacteristic of specific

types of viral infections. The ability of the viral protein hemagglutinin to bind red blood cells

together into a detectable matrix may also be characterized as a biochemical test for viral

infection, although strictly speaking hemagglutinin is not an enzyme and has no metabolic

function.
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9. Molecular diagnostics

Technologies based upon the polymerase chain reaction (PCR) method will become nearly

ubiquitous gold standards of diagnostics of the near future, for several reasons. First, the

catalog of infectious agents has grown to the point that virtually all of the significant

infectious agents of the human population have been identified. Second, an infectious agent

must grow within the human body to cause disease; essentially it must amplify its own

nucleic acids in order to cause a disease. This amplification of nucleic acid in infected tissue

offers an opportunity to detect the infectious agent by using PCR. Third, the essential tools

for directing PCR, primers, are derived from the genomes of infectious agents, and with time

those genomes will be known, if they are not already.

Thus, the technological ability to detect any infectious agent rapidly and specifically

arecurrently available. The only remaining blockades to the use of PCR as a standard tool of

diagnosis are in its cost and application, neither of which is insurmountable. The diagnosis of

a few diseases will not benefit from the development of PCR methods, such as some of the

clostridial diseases (tetanus and botulism). These diseases are fundamentally biological

poisonings by relatively small numbers of infectious bacteria that produce extremely potent

neurotoxins. A significant proliferation of the infectious agent does not occur; this limits the

ability of PCR to detect the presence of any bacteria.

Topic : Neoplasms

Topic Objective:

At the end of this topic student would be able to:

 Compare and contrast benign and malignant tumors

 Describe the biology of cancer and the process of malignant transformation

 Identify causes of cancer

 Discuss the warning signs and nonspecific signs and symptoms of cancer

 Describe diagnosis and treatment options for cancer
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Definition/Overview:

Neoplasms: Neoplasia is the abnormal proliferation of cells, resulting in a neoplasm.

Neoplasia is the scientific term for the group of diseases commonly called tumor or cancer.

Because neoplasia includes very different diseases, it is difficult to find a definition that

describes them all. The definition of the British oncologist R.A. Willis is widely cited:

A neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated

with that of the normal tissues, and persists in the same excessive manner after cessation of

the stimulus which evoked the change.

Key Points:

1. Types

A neoplasm can be benign, potentially malignant (pre-cancer) or malignant (cancer).

 Benign neoplasms include uterine fibroids and melanocytic nevi (skin moles). They do not

transform into cancer.

 Potentially malignant neoplasms include carcinoma in situ. They do not invade and destroy

but, given enough time, will transform into a cancer.

 Malignant neoplasms are commonly called cancer. They invade and destroy the surrounding

tissue, may form metastases and eventually kill the host.

2. Difficulty of definition

A precise and all-encompassing definition of neoplasm has proven elusive. A neoplasm has

been defined as an uncontrolled and progressive growth, although this definition is criticized

because some neoplasms, such as nevi, are not progressive.

Some sources consider a neoplasm to be synonymous with a tumor or unusual mass of tissue.

This is criticized because many neoplasms form no mass, including cervical intraepithelial

neoplasia, anal intraepithelial neoplasia, and leukemia.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

28
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



3. Clonality

Neoplastic tumors often contain more than one type of cell, but their initiation and continued

growth is usually dependent on a single population of neoplastic cells. These cells are usually

presumed to be clonal - that is, they are descended from a single progenitor cell.

The neoplastic cells typically bear common genetic or epigenetic abnormalities, an evidence

of clonality. For some types of neoplasm, e.g. lymphoma and leukemia, the demonstration of

clonality is now considered to be necessary (though not sufficient) to define a cellular

proliferation as neoplastic.

In Section 2 of this course you will cover these topics:
Hereditary Diseases

Nutrition And Health

Cardiovascular System

Diseases Of The Blood

Topic : Hereditary Diseases

Topic Objective:

After studying this topic, you should be able to understand:

 Hepatitis

 Cirrhosis

 Haemochromatosis

 Liver Cancer

 Wilson's disease

 Primary sclerosing cholangitis

 Primary biliary cirrhosis

 Budd-Chiari syndrome
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 Gilbert's syndrome

 Glycogen storage disease type II

Definition/Overview:

Hereditary Diseases:The most common class of hereditary diseases are the Mendelian

diseases (since they follow the Mendelian patterns of inheritance), they're classified into 3

types:

 Dominant; where if one allele is defected, the symptoms of the disease manifest since it is

dominant, e.g. Marfan syndrome

 Recessive; where both alleles need to be defected for the disease to manifest, e.g.

Phenylketonuria

 Sex-linked; where the allele is present on the X chromosome, but not on the Y chromosome,

making males more susceptible to have the disease, e.g. color blindness.

Alleles are copies of the same gene present on each of a pair of chromosomes, one allele

comes from the mother and one comes from the father. A hereditary disease is a disease

which can be passed down through generations of the same family. For example, if a man has

cystic fibrosis, any children he has might have it too. However, recently, most hereditary

diseases are classified according to the type of protein involved, whether structural,

enzymatic, transport protein, etc

Key Points:

1. Hepatitis:Hepatitis, inflammation of the liver, caused mainly by various viruses but

also by some poisons, autoimmunity or hereditary conditions.

2. Cirrhosis:Cirrhosis is the formation of fibrous tissue in the liver, replacing dead liver

cells. The death of the liver cells can for example be caused by viral hepatitis,

alcoholism or contact with other liver-toxic chemicals.

3. Haemochromatosis:Haemochromatosis, a hereditary disease causing the accumulation

of iron in the body, eventually leading to liver damage.
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4. Liver Cancer: Cancer of the liver (primary hepatocellular carcinoma or

cholangiocarcinoma and metastatic cancers, usually from other parts of the

gastrointestinal tract).

5. Wilson's disease: Wilson's disease, a hereditary disease which causes the body to

retain copper.

6. Primary sclerosing cholangitis: Primary sclerosing cholangitis, an inflammatory

disease of the bile duct, likely autoimmune in nature.

7. Primary biliary cirrhosis: Primary biliary cirrhosis, autoimmune disease of small bile

ducts.

8. Budd-Chiari syndrome: Budd-Chiari syndrome, obstruction of the hepatic vein.

9. Gilbert's syndrome: Gilbert's syndrome, a genetic disorder of bilirubin metabolism,

found in about 5% of the population.

10. Glycogen storage disease type II: Glycogen storage disease type II,Thebuild-up of

glycogen causes progressive muscle weakness (myopathy) throughout the body and

affects various body tissues, particularly in the heart, skeletal muscles, liver and

nervous system.

Topic : Nutrition And Health

Topic Objective:

At the end of this topic student would be able to:

 Describe the role of nutrition in health promotion

 Describe the consequences of over nutrition and under nutrition

 Identify appropriate treatment for obesity and protein calorie malnutrition

 Define the biological role of carbohydrates, fats, proteins, vitamins, and minerals
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 Identify the consequences of vitamin and mineral deficiencies and excesses

Definition/Overview:

Nutrition: Nutrition is the provision, to cells and organisms, of the materials necessary (in

the form of food) to support life. Many common health problems can be prevented or

alleviated with good nutrition.

The diet of an organism refers to what it eats. Dietitians are health professionals who

specialize in human nutrition, meal planning, economics, preparation, and so on. They are

trained to provide safe, evidence-based dietary advice and management to individuals (in

health and disease), as well as to institutions.

Poor diet can have an injurious impact on health, causing deficiency diseases such as scurvy,

beriberi, and kwashiorkor; health-threatening conditions like obesity and metabolic

syndrome, and such common chronic systemic diseases as cardiovascular disease, diabetes,

and osteoporosis. Health is a state of complete physical, mental and social well-being and not

merely the absence of disease or infirmity.

The definition was updated in the 1986 WHO "OttawaCharter for Health Promotion" to say

health is a "resource for everyday life, not the objective of living", and "health is a positive

concept emphasizing social and personal resources, as well as physical capacities

Key Points:

1. Nutrients

These nutrient classes can be generally grouped into the categories of macronutrients (needed

in relatively large amounts), and micronutrients (needed in smaller quantities). The

macronutrients are carbohydrates, fats, fiber, proteins and water. The other nutrient classes

are micronutrients.

The macronutrients (excluding fiber and water) provide energy, which is measured in

kilocalories, often called "Calories" and written with a capital C to distinguish them from

small calories. Carbohydrates and proteins provide four (4) Calories of energy per gram,
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while fats provide nine (9) Calories per gram. Vitamins, minerals, fiber, and water do not

provide energy, but are necessary for other reasons.

Molecules of carbohydrates and fats consist of carbon, hydrogen, and oxygen atoms. Protein

molecules contain nitrogen atoms in addition to carbon, hydrogen, and oxygen. The nitrogen-

containing components of protein, called amino acids, fulfill many roles other than energy

metabolism, and when they are used as fuel, getting rid of the nitrogen places a burden on the

kidneys.

2. Carbohydrates

Carbohydrates may be classified as monosaccharides, disaccharides, or polysaccharides by

the number of sugar units they contain. Monosaccharides contain 1 sugar unit, disaccharides

contain 2, and polysaccharides contain 3 or more. Polysaccharides are often referred to as

complex carbohydrates because they are long chains of sugar units, whereas monosaccharides

and disaccharides are simple carbohydrates. The difference is important to nutritionists

because complex carbohydrates take longer to metabolize since their sugar units are

processed one-by-one off the ends of the chains. Simple carbohydrates are metabolized

quickly and thus raise blood sugar levels more quickly resulting in rapid increases in blood

insulin levels compared to complex carbohydrates.

3. Fat

Fats are composed of fatty acids (long carbon/hydrogen chains) bonded to a glycerol. Fat

may be classified as saturated or unsaturated. Saturated fats have all of their carbon atoms

bonded to hydrogen atoms, whereas unsaturated fats have some of their carbon atoms double-

bonded in place of a hydrogen atom. Generally, saturated fat is solid at room temperature

while unsaturated fat is a liquid. Unsaturated fats may be further classified as mono-

unsaturated (one double-bond) or poly-unsaturated (many double-bonds). Trans fats are

saturated fats which are typically created from unsaturated fat by adding the extra hydrogen

atoms in a process called hydrogenation (also called hydrogenated fat).

4. Protein

Protein is composed of amino acids that are body's structural (muscles, skin, hair etc.)

materials. The body requires amino acids to produce new body protein (protein retention) and
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to replace damaged proteins (maintenance) that are lost in the urine. In animals amino acid

requirements are classified in terms of essential (an animal cannot produce them) and non-

essential (the animal can produce them from other nitrogen containing compounds) amino

acids. Consuming a diet that contains adequate amounts of essential (but also non-essential)

amino acids is particularly important for growing animals, who have a particularly high

requirement. Dietary sources of protein include meats, eggs, grains, legumes, and dairy

products such as milk and cheese. Proteins can be converted into carbohydrates through a

process called gluconeogenesis.

5. Minerals

Dietary minerals are the chemical elements required by living organisms, other than the four

elements carbon, hydrogen, nitrogen, and oxygen which are present in common organic

molecules. The term "mineral" is archaic, since the intent of the definition is to describe ions,

not chemical compounds or actual minerals. Some dietitians recommend that these heavier

elements should be supplied by ingesting specific foods (that are enriched in the element(s) of

interest), compounds, and sometimes including even minerals, such as calcium carbonate.

Sometimes these "minerals" come from natural sources such as ground oyster shells.

Sometimes minerals are added to the diet separately from food, such as mineral supplements,

the most famous being iodine in "iodized salt."

6. Physical Health

Physical fitness is good bodily health, and is the result of regular exercise, proper diet and

nutrition, and proper rest for physical recovery. A strong indicator of the health of

populations is height, which is generally increased by improving nutrition and health care,

and is also influenced by the standard of living and quality of life. Genetics is also a major

factor in people's height. The study of human growth, its regulators, and its implications is

known as Auxology.

7. Mental health

Mental health refers to a human individual's emotional and psychological well-being.

Merriam-Webster defines mental health as "A state of emotional and psychological well-
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being in which an individual is able to use his or her cognitive and emotional capabilities,

function in society, and meet the ordinary demands of everyday life."

According to the World Health Organization, there is no one "official" definition of mental

health. Cultural differences, subjective assessments, and competing professional theories all

affect how "mental health" is defined. In general, most experts agree that "mental health" and

"mental illness" are not opposites. In other words, the absence of a recognized mental

disorder is not necessarily an indicator of mental health.

One way to think about mental health is by looking at how effectively and successfully a

person functions. Feeling capable and competent; being able to handle normal levels of

stress, maintain satisfying relationships, and lead an independent life; and being able to

"bounce back," or recover from difficult situations, are all signs of mental health.

Encompassing your emotional, social, andmost importantlyyour mental well-being; All these

aspectsemotional, physical, and socialmust function together to achieve overall health.

8. Determinants of health

The LaLonde report suggested that there are four general determinants of health including

human biology, environment, lifestyle, and healthcare services. Thus, health is maintained

and improved not only through the advancement and application of health science, but also

through the efforts and intelligent lifestyle choices of the individual and society.

9. Nutrition

Nutrition is the science that studies how what people eat affects their health and performance,

such as foods or food components that cause diseases or deteriorate health (such as eating too

many calories, which is a major contributing factor to obesity, diabetes, and heart disease).

The field of nutrition also studies foods and dietary supplements that improve performance,

promote health, and cure or prevent disease, such as eating fibrous foods to reduce the risk of

colon cancer, or supplementing with vitamin C to strengthen teeth and gums and to improve

the immune system.

Personal health depends partially on the social structure of ones life. The maintenance of

strong social relationships is linked to good health conditions, longevity, productivity, and a
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positive attitude. This is due to the fact that positive social interaction as viewed by the

participant increases many chemical levels in the brain which are linked to personality and

intelligence traits. Essentially this means that positive reinforcement from a third party make

one more socially adept, in control, and relaxed physically and mentally, all of which are

proven to effect the nervous system(UHF

10. Hygiene

Hygiene is the practice of keeping the body clean to prevent infection and illness, and the

avoidance of contact with infectious agents. Hygiene practices include bathing, brushing and

flossing teeth, washing hands especially before eating, washing food before it is eaten,

cleaning food preparation utensils and surfaces before and after preparing meals, and many

others. This may help prevent infection and illness. By cleaning the body, dead skin cells are

washed away with the germs, reducing their chance of entering the body.

11. Health care

Health care is the prevention, treatment, and management of illness and the preservation of

mental and physical well being through the services offered by the medical, nursing, and

allied health professions. According to the World Health Organization, health care embraces

all the goods and services designed to promote health, including preventive, curative and

palliative interventions, whether directed to individuals or to populations. The organized

provision of such services may constitute a health care system. This can include a specific

governmental organization such as the National Health Service in the UK, or cooperation

across the National Health Service and Social Services as in Shared Care.

Topic : Cardiovascular System

Topic Objective:

At the end of this topic student would be able to:

 Describe the normal structure and function of the cardiovascular system
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 Describe the key characteristics of major diseases of the heart

 Describe common forms of heart disease

 Know the causes and treatment for coronary artery disease

 Explain the causes and symptoms of cardiovascular disease

 Name the diagnostic procedures for cardiovascular disease

 Describe treatment options for cardiovascular disease

 Describe infectious diseases that attack the valves, muscle, and lining of the heart

 Distinguish between valve insufficiency and stenosis

 Discuss the pathogenesis of atherosclerosis

 Describe the relationship between hypertension and kidney disease

 Discuss the causes of and treatment for hypertension

 Define shock and

 Describe its causes and treatment

 Describe the primary causes and treatment for Raynauds phenomenon

Definition/Overview:

Cardiovascular System: The cardiovascular system incorporates the heart blood vessels and

lymphatic vessels. The main purpose is to maintain adequate blood circulation and hence the

distribution of nutrients to tissues and the delivery of metabolic wastes to excretory/urinary

organs. The endocrine and immune systems also use the blood circulation as conduits for

hormones, immune cells and cytokines and other chemical messengers that work at distant

sites in the body. This system may be seen strictly as a blood distribution network, but some

consider the circulatory system as composed of the cardiovascular system, which distributes

blood, and the lymphatic system, which distributes lymph. While humans, as well as other

vertebrates, have a closed cardiovascular system (meaning that the blood never leaves the

network of arteries, veins and capillaries), some invertebrate groups have an open

cardiovascular system. The most primitive animal phyla lack circulatory systems. The

lymphatic system, on the other hand, is an open system.
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Key Points:

1. Human circulatory system

The main components of the human circulatory system are the heart, the blood, and the blood

vessels. The circulatory system includes: the pulmonary circulation, a "loop" through the

lungs where blood is oxygenated; and the systemic circulation, a "loop" through the rest of

the body to provide oxygenated blood. An average adult contains five to six quarts (roughly

4.7 to 5.7 liters) of blood, which consists of plasma that contains red blood cells, white blood

cells, and platelets.

Two types of fluids move through the circulatory system: blood and lymph. The blood, heart,

and blood vessels form the cardiovascular system. The lymph, lymph nodes, and lymph

vessels form the lymphatic system. The cardiovascular system and the lymphatic system

collectively make up the circulatory system.

2. Systemic circulation

Systemic circulation is the portion of the cardiovascular system which carries oxygenated

blood away from the heart, to the body, and returns deoxygenated blood back to the heart.

Arteries always take blood away from the heart, regardless of their oxygenation, and veins

always bring blood back. In general, arteries bring oxygenated blood to the tissues; veins

bring deoxygenated blood back to the heart. In the case of the pulmonary vessels, however,

the oxygenation is reversed: the pulmonary artery takes deoxygenated blood from the heart to

the lungs, and oxygenated blood is pumped back through the pulmonary vein to the heart. As

blood circulates through the body, oxygen and nutrients diffuse from the blood into cells

surrounding the capillaries, and carbon dioxide diffuses into the blood from the capillary

cells.

The release of oxygen from red blood cells or erythrocytes is regulated in mammals. It

increases with an increase of carbon dioxide in tissues, an increase in temperature, or a

decrease in pH. Such characteristics are exhibited by tissues undergoing high metabolism, as

they require increased levels of oxygen.
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3. Pulmonary circulation

Pulmonary circulation is the portion of the cardiovascular system which carries oxygen-

depleted blood away from the heart, to the lungs, and returns oxygenated blood back to the

heart. De-oxygenated blood enters the right atrium of the heart and flows into the right

ventricle where it is pumped through the pulmonary arteries to the lungs. Pulmonary veins

return the now oxygen-rich blood to the heart, where it enters the left atrium before flowing

into the left ventricle. From the left ventricle the oxygen-rich blood is pumped out via the

aorta, and on to the rest of the body.

4. Heart

In the heart there is one atrium and one ventricle for each circulation, and with both a

systemic and a pulmonary circulation there are four chambers in total: left atrium, left

ventricle, right atrium and right ventricle.

5. Closed cardiovascular system

The cardiovascular systems of humans are closed, meaning that the blood never leaves the

system of blood vessels. In contrast, oxygen and nutrients diffuse across the blood vessel

layers and enters interstitial fluid, which carries oxygen and nutrients to the target cells, and

carbon dioxide and wastes in the opposite direction. The other component of the circulatory

system, the lymphatic system, is not closed.

6. Other vertebrates

The circulatory systems of all vertebrates, as well as of annelids (for example, earthworms)

and cephalopods (squid and octopus) are closed, just as in humans. Still, the systems of fish,

amphibians, reptiles, and birds show various stages of the evolution of the circulatory system.

In fish, the system has only one circuit, with the blood being pumped through the capillaries

of the gills and on to the capillaries of the body tissues. This is known as single circulation.

The heart of fish is therefore only a single pump (consisting of two chambers). In amphibians

and most reptiles, a double circulatory system is used, but the heart is not always completely

separated into two pumps. Amphibians have a three-chambered heart.
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Birds and mammals show complete separation of the heart into two pumps, for a total of four

heart chambers; it is thought that the four-chambered heart of birds evolved independently

from that of mammals.

Topic : Diseases Of The Blood

Topic Objective:

After studying this topic, you should be able to

 Distinguish between formed elements and fluid portions of the blood

 Delineate the function of red blood cells, white blood cells, and platelets

 Identify the causes, signs, and symptoms of anemia, bleeding disorders, platelet disorders,

and white blood cell disorders

 Describe various treatment modalities for anemia, bleeding disorders, platelet disorders, and

white blood cell disorders

 Explain the role of various diagnostic tests in identifying systemic diseases and blood

disorders

Definition/Overview:

Diseases of the Blood: Blood diseases affect the production of blood and its components,

such as blood cells, hemoglobin, blood proteins, the mechanism of coagulation, etc.

Physicians specialized in hematology are known as haematologists. Their routine work

mainly includes the care and treatment of patients with hematological diseases, although

some may also work at the haematology laboratory viewing blood films and bone marrow

slides under the microscope, interpreting various hematological test results. In some

institutions, hematologists also manage the hematology laboratory. Physicians who work in

hematology laboratories, and most commonly manage it, are pathologists specialized in the

diagnosis of hematological diseases, referred to as haematopathologists. Hematologists and

haematopathologists generally work in conjunction to formulate a diagnosis and deliver the

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

40
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



most appropriate therapy if needed. Haematology is a distinct subspecialty of internal

medicine, separate from but overlapping with the subspecialty of medical oncology.

Haematologists may specialise further or have special interests, for example in:

 treating bleeding disorders such as hemophilia and idiopathic thrombocytopenic purpura

 treating haematological malignacies such as lymphoma and leukemia (onco haematology)

 treating haemoglobinopathies

 in the science of blood transfusion and the work of a blood bank

Key Points:

1. Common basic clinical hematology tests

In a clinical laboratory the hematology department performs numerous different tests on

blood. The most commonly performed test is the complete blood count (CBC) also called full

blood count (FBC), which includes; white blood cell count, platelet count, hemoglobin level

and several parameters of red blood cells. Coagulation is a sub-speciality of hematology;

basic general coagulation tests are the prothrombin time (PT) and partial thromboplastin time

(PTT). Another common hematology test in the erythrocyte sedimentation rate (ESR).

 Blood

o Venous blood

o Venipuncture

o Haemopoiesis

o Blood tests

o Cord blood

 Red blood cells

o Erythropoiesis

o Erythropoietin
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o Iron metabolism

o Haemoglobin

o Glycolysis

o Pentose phosphate pathway

 Reticuloendothelial system

o Bone marrow

o Spleen

o Liver

 Lymphatic system

 Blood transfusion

o Blood plasma

o Blood bank

o Blood donors

o Blood groups

 Haemostasis

o Coagulation

o Vitamin K

 Complement system

o Immunoglobulins
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2. Major categories of hematologic disease include:

 Hemoglobinopathies (congenital abnormality of the hemoglobin molecule or of the rate of

hemoglobin synthesis)

 Anemias (lack of red blood cells or hemoglobin)

 Hematological malignancies

 Coagulopathies (disorders of bleeding and coagulation)

3. Tests used in the investigation of hematological problems include:

 Full blood count

 Erythrocyte sedimentation rate (ESR)

 Blood film

 Bone marrow examination

 Coombs test

 Diascopy

 serum Ferritin level

 Vitamin B12 and Folate levels

 Prothrombin time

 Partial thromboplastin time

 Protein electrophoresis

 Hemoglobin electrophoresis

 D-dimer

 EOS

4. Treatments include:

 Diet advice

 Oral medication - tablets or liquid medicines

 Anticoagulation therapy

 Intramuscular injections (for example, Vitamin B12 injections)

 Blood transfusion (for anemia)

 Venesection (for iron overload or polycythemia)

 Bone marrow transplant (for example, for leukemia)

 Chemotherapy (for example, for leukemia)
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 Radiotherapy (in decline, for example, for leukemia)

 Hematologists

 Blood disorders

 Hematology topics

In Section 3 of this course you will cover these topics:
Diseases Of The Respiratory System

Diseases Of The Digestive System

Diseases Of The Urinary System

Topic : Diseases Of The Respiratory System

Topic Objective:

At the end of this topic student would be able to:

 Describe the normal structure and function of the respiratory organs

 Compare upper respiratory tract infections (URI) with lower respiratory tract infections (LRI)

 Define COPD/COLD and name examples, causes, and treatments

 Compare acute bronchitis with chronic bronchitis

 Describe the cause and prognosis of throat cancer

 Discuss the causes and treatments of emphysema

 Differentiate between influenza, the common cold, and allergies

 Describe the various forms of pneumonia and their causes and treatments

 Describe the causes and treatments of pleurisy

 Describe the signs, symptoms, diagnosis, treatment, and prevention of tuberculosis

 Understand the factors causing the recent re-emergence of tuberculosis
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Definition/Overview:

Respiratory Disease: Respiratory Disease is the term for diseases of the respiratory system.

These include diseases of the lung, pleural cavity, bronchial tubes, trachea, upper respiratory

tract and of the nerves and muscles of breathing. Respiratory disease ranges from mild and

self-limiting such as the common cold to life-threatening such as bacterial pneumonia or

pulmonary embolism. They are a common and important cause of illness and death. In the

US, Adults average between 2 and 4 colds a year, children between 6 and 10. One in seven

people in the UKis affected by some form of chronic lung disease, most commonly chronic

obstructive pulmonary disease and asthma . Respiratory disease is responsible for over 10%

of hospitalizations and over 16% of deaths in Canada. The study of respiratory disease is

known as pulmonology. A doctor who specializes in respiratory disease is known as a

pulmonologist, a chest medicine specialist, a respiratory medicine specialist, a respirologist or

a thoracic medicine specialist.

Key Points:

1. Symptoms

The symptoms of respiratory disease differ depending on the disease. Common symptoms

are:

 Shortness of breath or dyspnea which usually occurs with exercise and can interfere with

daily activities. In severe cases, shortness of breath occurs while resting.

 Cough with or without the production of sputum.

 Coughing blood (haemoptysis).

 Chest pain. This may or may not be pleuritic chest pain (that is pain that worsens with the

movements of breathing).

 Noisy breathing, either wheeze or stridor.

 Somnolence.

 Loss of appetite.

 Weight loss.

 Cyanosis, a bluish discoloration of the lips, tongue or fingers.
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In some cases respiratory disease is diagnosed without symptoms in the investigation of

another disease or through a routine check.

2. Diagnostic tests

Respiratory diseases may be investigated by performing one or more of the following tests:

 Chest x-ray

 Pulmonary function test

 Computed tomography scan

 Culture of microorganisms from secretions such as sputum

 Bronchoscopy

 Biopsy of the lung or pleura

 Ventilation - perfusion scan

3. Treatment

Treatment of respiratory disease depends on the particular disease being treated, the severity

of disease and the patient. Lifestyle factors such as regular exercise and healthy nutrition are

important in preventing and treating respiratory disease. Vaccination can prevent some

respiratory diseases. In addition, the following treatments are often used for respiratory

diseases:

 Medication, often given in an inhaled form

o Corticosteroids

o Bronchodilators

o Antibiotics

o Anticoagulants

o Cancer chemotherapy

o Immune suppressants

 Physiotherapy

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

46
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Oxygen

 Mechanical ventilation

 Radiotherapy

 Surgery

o Removal of a cancer e.g. lobectomy, pneumonectomy

o Pleurodesis

o Lung volume reduction surgery

o Lung transplantation

4. Respiratory diseases

Respiratory diseases can be classified in many different ways; by the organ involved, by the

pattern of symptoms or by the cause of the disease.

4.1. Asthma

Asthma is an obstructive lung disease where the bronchial tubes (airways) are extra

sensitive (hyperresponsive). The airways become inflamed and produce excess mucus

and the muscles around the airways tighten making the airways narrower. Asthma is

usually triggered by breathing in things in the air such as dust or pollen that produce

an allergic reaction. It may be triggered by other things such as an upper respiratory

tract infection, cold air, exercise or smoke. Asthma is a common condition and affects

over 300 million people around the world. Asthma causes recurring episodes of

wheezing, breathlessness, chest tightness, and coughing, particularly at night or in the

early morning.

Asthma is diagnosed by the characteristic pattern of symptoms. A peak flow meter can record

variations in the severity of asthma over time. Spirometry, a measurement of lung function,

can provide an assessment of the severity, reversibility, and variability of airflow limitation,

and help confirm the diagnosis of asthma.

Asthma is treated by identifying and removing the triggers that set it off, if possible. The

main form of long term management involves the use of inhaled corticosteroids. Inhaled
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bronchodilators, particularly beta agonists are used to relieve and control symptoms by

reducing muscle spasm around the airways. An alternative way to control mild asthma is with

a leukotriene antagonist tablet.

5. Other obstructive lung diseases

 Cystic fibrosis is an inherited disorder of the CFTR gene, a chloride ion channel. The lack of

this channel causes reduced water content of secretions. This affects the mucus secreted as

part of the lung's defence and creates sticky, viscous mucus. This makes the lungs more

susceptible to infection, inflammation and mucous plugging.

o Bronchiectasis

o Bronchiolitis

o Allergic bronchopulmonary aspergillosis

In many parts of the world, the most common cause of obstructive lung disease is lung

scarring after tuberculosis infection.

6. Respiratory tract infections

Infections can affect any part of the respiratory system. They are traditionally divided into

upper respiratory tract infections and lower respiratory tract infections.

7. Upper respiratory tract infection

The most common upper respiratory tract infection is the common cold however infections of

specific organs of the upper respiratory tract such as sinusitis, tonsillitis, otitis media,

pharyngitis and laryngitis are also considered upper respiratory tract infections.

8. Lower respiratory tract infection

The most common lower respiratory tract infection in is pneumonia, a lung infection.

Pneumonia is usually caused by bacteria, particularly [[Streptococcus pneumoniae]] in

Western countries. Worldwide, tuberculosis is an important cause of pneumonia. Other

pathogens such as viruses and fungi can cause pneumonia for example severe acute
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respiratory syndrome and pneumocystis pneumonia. A pneumonia may develop

complications such as a lung abscess, a round cavity in the lung caused by the infection or an

empyema, the spread of the infection to the pleural cavity.

9. Disorders of breathing mechanics

The brain co-ordinates breathing and sends messages via nerves to the muscles of respiration.

The muscles produce the movements of breathing. Disorders of the brains control of

breathing, the nerves or the muscles of respiration can affect the respiratory system. Common

disorders of breathing mechanics are:

 Obstructive sleep apnea

 Central sleep apnea

 Amyotrophic lateral sclerosis

 Guillan-Barre syndrome

 Myasthenia gravis

Obesity is often associated with sleep apnea and can cause either an obstructive or a

restrictive pattern on spirometry. Obesity reduces the movement of the chest wall which can,

in extreme cases, result in the obesity-hypoventilation syndrome, a cause of respiratory

failure.

Topic : Diseases Of The Digestive System

Topic Objective:

At the end of this topic student would be able to:

 Describe the normal structure and function of the digestive tract

 Describe the key characteristics of major diseases of the digestive tract

 Name key diagnostic tests for selected digestive tract diseases

 Explain the cause of digestive tract diseases

 Name the treatment of digestive tract diseases
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 Describe the general disorders and symptoms associated with digestive tract diseases

 Describe the normal functions of the liver, gallbladder, and pancreas

 Describe the key characteristics of major diseases of the liver, gallbladder, and pancreas

 Name the causes of diseases of the liver, gallbladder, and pancreas

 Name the diagnostic procedures for diseases of the liver, gallbladder, and pancreas

 Describe the treatment options for diseases of the liver, gallbladder, and pancreas

 Describe age-related diseases of the digestive system

Definition/Overview:

Diseases of the Digestive System: All diseases that pertain to the gastrointestinal tract are

labeled as digestive diseases. This includes diseases of the esophagus,stomach, first, second

and third part of the duodenum, jejunum, ileum, the ileo-cecal complex, large intestine

(ascending, transverse and descending colon) sigmoid colon and rectum.

Key Points:

1. Digestive Problem

Nearly everyone has a digestive problem at one time or another. Some conditions, such as

indigestion or mild diarrhea, are common; they result in mild discomfort and get better on

their own or are easy to treat. Others, such as inflammatory bowel disease, can be long lasting

or troublesome. A doctor who specializes in the digestive system is called a GI specialist or

gastroenterologist.

2. Problems with the Esophagus

Problems affecting the esophagus may be congenital (present at birth) or noncongenital

(developed after birth). Examples include:

 Congenital conditions. Tracheoesophageal fistula is a connection between the esophagus and

the trachea (windpipe) where there shouldn't be one. In babies with esophageal atresia, the

esophagus comes to a dead end instead of connecting to the stomach. Both conditions are

usually detected soon after a baby is born - sometimes even before - and require surgery to

repair.
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 Noncongenital conditions. Esophagitis (inflammation of the esophagus) can be caused by

infection, certain medications, or gastroesophageal reflux disease (GERD). With GERD, the

esophageal sphincter (the valve that connects the esophagus with the stomach) doesn't work

well and allows the acidic contents of the stomach to move backward up into the esophagus.

GERD often can be corrected through lifestyle changes, such as dietary adjustments.

Sometimes, though, it requires treatment with medication.

3. Problems with the Stomach and Intestines

Almost everyone has experienced diarrhea or constipation. With diarrhea, muscle

contractions move the contents of the intestines along too quickly and there isn't enough time

for water to be absorbed before the feces are pushed out of the body. Constipation is the

opposite: The contents of the large intestines do not move along fast enough and waste

materials stay in the large intestine so long that too much water is removed and the feces

become hard.

4. Other common stomach and intestinal disorders include:

 Gastrointestinal infections can be caused by viruses, by bacteria (such as Salmonella,

Shigella, Campylobacter, or E. coli), or by intestinal parasites (such as amebiasis and

giardiasis). Abdominal pain or cramps, diarrhea, and sometimes vomiting are the common

symptoms of gastrointestinal infections. These usually go away on their own without

medicines or other treatment.

 Appendicitis, an inflammation of the appendix, most often affects kids and teens between 11

and 20 years old, and requires surgery to correct. The classic symptoms of appendicitis are

abdominal pain, fever, loss of appetite, and vomiting.

 Gastritis and peptic ulcers arise when a bacterium, Helicobacter pylori, or the chronic use of

drugs or certain medications weakens the protective mucous coating of the stomach and

duodenum, allowing acid to get through to the sensitive lining beneath. This can irritate and

inflame the lining of the stomach (gastritis) or cause peptic ulcers, which are sores or holes in

the lining of the stomach or the duodenum that cause pain or bleeding. Medications usually

successfully treat these conditions.

 Inflammatory bowel disease (IBD) is chronic inflammation of the intestines that affects older

kids, teens, and adults. There are two major types: ulcerative colitis, which usually affects

just the rectum and the large intestine; and Crohn's disease, which can affect the whole
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gastrointestinal tract from the mouth to the anus as well as other parts of the body. They are

treated with medications and, if necessary, intravenous (IV) feedings to provide nutrition. In

some cases, surgery may be necessary to remove inflamed or damaged areas of the intestine.

 Celiac disease is a disorder in which the digestive system is damaged by the response of the

immune system to a protein called gluten, which is found in wheat, rye, and barley and a

wide range of foods, from breakfast cereal to pizza crust. People with celiac disease have

difficulty digesting the nutrients from their food and may experience diarrhea, abdominal

pain, bloating, exhaustion, and depression when they eat foods with gluten. Symptoms can be

managed by following a gluten-free diet. Celiac disease runs in families and can become

active after some sort of stress, such as surgery or a viral infection. A doctor can diagnose

celiac disease with a blood test and by taking a biopsy of the small intestine.

 Irritable bowel syndrome (IBS), a common intestinal disorder, affects the colon and may

cause recurrent abdominal cramps, bloating, constipation, and diarrhea. There is no cure, but

IBS symptoms may be treated by changing eating habits, reducing stress, and making

lifestyle changes. A doctor may also prescribe medications to relieve diarrhea or constipation.

No one test is used to diagnose IBS, but a doctor may identify it based on symptoms, medical

history, and a physical exam.

5. Problems with the Pancreas, Liver, and Gallbladder

Conditions affecting the pancreas, liver, and gallbladder often affect the ability of these

organs to produce enzymes and other substances that aid in digestion. Examples include:

 Cystic fibrosis is a chronic, inherited illness where the production of abnormally thick mucus

blocks the ducts or passageways in the pancreas and prevents its digestive juices from

entering the intestines, making it difficult to properly digest proteins and fats. This causes

important nutrients to pass out of the body unused. To help manage their digestive problems,

people with cystic fibrosis can take digestive enzymes and nutritional supplements.

 Hepatitis, a condition with many different causes, is when the liver becomes inflamed and

may lose its ability to function. Viral hepatitis, such as hepatitis A, B, or C, is highly

contagious. Mild cases of hepatitis A can be treated at home; however, serious cases

involving liver damage may require hospitalization.

 The gallbladder can develop gallstones and become inflamed - a condition called

cholecystitis. Although gallbladder conditions are uncommon in kids and teens, they can
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occur in those who have sickle cell anemia or are being treated with certain long-term

medications.

Topic : Diseases Of The Urinary System

Topic Objective:

At the end of this topic student would be able to:

 Name the primary kidney functions

 Identify major diseases of the kidney

 Describe common signs and symptoms of urinary tract infections

 Name diagnostic procedures to analyze urinary tract infections

 Differentiate between ascending and descending modes of urinary tract infections

 Describe how urinary tract infections affect other organ systems

 Name the causes, signs, symptoms, and treatments of pyelonephritis and glomerulonephritis

 Identify causes, signs, symptoms, and treatments of kidney stones

 Describe urinary bladder diseases and treatments

 Describe age-related changes of the urinary system

Definition/Overview:

Urinary System: The urinary system (also called excretory system or the genitourinary

system (GUS)) is the organ system that produces, stores, and eliminates urine. In humans it

includes two kidneys, two ureters, the bladder, and the urethra. The analogous organ in

invertebrates is the nephridium.
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Key Points:

1. Role in disease

Kidney diseases are normally investigated and treated by nephrologists, while the specialty of

urology deals with problems in the other organs. Gynecologists may deal with problems of

incontinence in women.

Diseases of other bodily systems also have a direct effect on urogenital function. For instance

it has been shown that protein released by the kidneys in diabetes mellitus sensitises the

kidney to the damaging effects of hypertension. Diabetes also can have a direct effect in

micturition due to peripheral neuropathies which occur in some individuals with poorly

controlled diabetics.

2. Kidney disease

Renal failure is defined by functional impairment of the kidney. Renal failure can be acute or

chronic, and can be further broken down into categories of pre-renal, intrinsic renal and post-

renal.

Pre-renal failure refers to impairment of supply of blood to the functional nephrons including

renal artery stenosis. Intrinsic renal diseases are the classic diseases of the kidney including

drug toxicity and nephritis. Post-renal failure is outlet obstruction after the kidney, such as a

renal stone or prostatic bladder outlet obstruction. Renal failure may require medication,

dietary and lifestyle modification and dialysis. Primary renal cell carcinomas as well as

metastatic cancers can affect the kidney.

3. Non-renal urinary tract disease

The causes of diseases of the body are common to the urinary tract. Structural and or

traumatic change can lead to hemorrhage, functional blockage or inflammation. Colonisation

by bacteria, protozoa or fungi can cause infection. Uncontrolled cell growth can cause

neoplasia. For example:

 Urinary tract infections (UTIs), interstitial cystitis
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 incontinence (involuntary loss of urine), benign prostatic hyperplasia (where the prostate

overgrows), prostatitis (inflammation of the prostate).

 Transitional cell carcinoma (bladder cancer), renal cell carcinoma (kidney cancer), and

prostate cancer are examples of neoplasms affecting the urinary system.

The term "uropathy" refers to a disease of the urinary tract, while "nephropathy" refers to a

disease of the kidney.

4. Testing

Biochemical blood tests determine the amount of typical markers of renal function in the

blood serum, for instance serum urea and serum creatinine. Biochemistry can also be used to

determine serum electrolytes. Special biochemical tests (arterial blood gas) can determine the

amount of dissolved gases in the blood, indicating if pH imbalances are acute or chronic.

Urinalysis is a test that studies urine for abnormal substances such as protein or signs of

infection.

 A Full Ward Test, also known as dipstick urinalysis, involves the dipping of a biochemically

active test strip into the urine specimen to determine levels of tell-tale chemicals in the urine.

 Urinalysis can also involve MC&S microscopy , culture and sensitivity

Urodynamic tests evaluate the storage of urine in the bladder and the flow of urine from the

bladder through the urethra. It may be performed in cases of incontinence or neurological

problems affecting the urinary tract. Ultrasound is commonly performed to investigate

problems of the kidney and/or urinary tract.

5. Radiology:

 KUB is plain radiography of the urinary system, e.g. to identify kidney stones.

 An intravenous pyelogram studies the shape of the urinary system.

 CAT scans and MRI can also be useful in localising urinary tract pathology.

 A voiding cystogram is a functional study where contrast "dye" is injected through a catheter

into the bladder. Under x-ray the radiologist asks the patient to void (usually young children)

and will watch the contrast exiting the body on the x-ray monitor. This examines the child's

bladder and lower urinary tract. Typically looking for vesicoureteral reflux, involving urine

backflow up into the kidneys.
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In Section 4 of this course you will cover these topics:
Diseases Of The Reproductive System

Diseases Of The Endocrine System

Diseases Of The Nervous System And Special Senses

Topic : Diseases Of The Reproductive System

Topic Objective:

At the end of this topic student would be able to:

 Describe the normal structure and function of the reproductive tract

 Describe the key characteristics of major diseases of the female reproductive tract

 Describe the key characteristics of major diseases of the male reproductive tract

 Explain the cause of reproductive tract diseases

 Name the diagnostic procedures for diseases of the reproductive tract

 Describe the treatment options for diseases of the reproductive system

Definition/Overview:

Reproductive System: The reproductive system is a system of organs within an organism

which work together for the purpose of reproduction. Many non-living substances such as

fluids, hormones, and pheromones are also important accessories to the reproductive system.

Unlike most organ systems, the sexes of differentiated species often have significant

differences. These differences allow for a combination of genetic material between two

individuals, which allows for the possibility of greater genetic fitness of the offspring.
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The major organs of the human reproductive system include the external genitalia (penis and

vulva) as well as a number of internal organs including the gamete producing gonads

(testicles and ovaries). Diseases of the human reproductive system are very common and

widespread, particularly communicable sexually transmitted diseases.

Most other vertebrate animals have generally similar reproductive systems consisting of

gonads, ducts, and openings. However, there is a great diversity of physical adaptations as

well as reproductive strategies in every group of vertebrates.

The reproductive system is a system of organs within an organism which work together for

the purpose of reproduction. Many non-living substances such as fluids, hormones, and

pheromones are also important accessories to the reproductive system. Unlike most organ

systems, the sexes of differentiated species often have significant differences. These

differences allow for a combination of genetic material between two individuals, which

allows for the possibility of greater genetic fitness of the offspring.

The major organs of the human reproductive system include the external genitalia (penis and

vulva) as well as a number of internal organs including the gamete producing gonads

(testicles and ovaries). Diseases of the human reproductive system are very common and

widespread, particularly communicable sexually transmitted diseases.

Most other vertebrate animals have generally similar reproductive systems consisting of

gonads, ducts, and openings. However, there is a great diversity of physical adaptations as

well as reproductive strategies in every group of vertebrates.

Key Points:

1. Reproductive system disease

Like all complex organ systems the human reproductive system is affected by many diseases.

There are four main categories of reproductive diseases in humans. They are: 1) genetic or

congenital abnormalities, 2) cancers, 3) infections which are often sexually transmitted

diseases, and 4) functional problems cause by environmental factors, physical damage,

psychological issues, autoimmune disorders, or other causes. The best known type of

functional problems includes sexual dysfunction and infertility which are both broad terms

relating to many disorders with many causes.
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Specific reproductive diseases are often symptoms of other diseases and disorders, or have

multiple, or unknown causes making them difficult to classify. Examples of unclassifiable

disorders include Peyronie's disease in males and endometriosis in females. Many congenial

conditions cause reproductive abnormalities but are better known for their other symptoms,

these include: Turner syndrome, Klinefelter syndrome, Cystic fibrosis, and Bloom syndrome.

It is also known that disruption of the endocrine system by certain chemical adversely affects

the development of the reproductive system and can cause vaginal cancer. Many other

reproductive diseases have also been link to exposure to synthetic and environmental

chemicals. Common chemicals with known links to reproductive disorders include: lead,

dioxin, styrene, toluene, and pesticides

2. Examples of congenial abnormalities

 Kallmann syndrome - Genetic disorder causing decreased functioning of the sex hormone-

producing glands caused by a deficiency of a hormone.

 Cryptorchidism - Absence of one or both testes from the scrotum.

 Androgen insensitivity syndrome - A genetic disorder causing people who are genetically

male (i.e. XY chromosome pair) to develop sexually as a female due to an inability to utilize

androgen.

 Intersexuality - A person who has genitalia or/and other sexual traits which are not clearly

male or female.

3. Examples of cancers

 Prostate cancer - Cancer of the prostate gland.

 Breast cancer - Cancer of the mammary gland.

 Ovarian cancer - Cancer of the ovary.

 Penile cancer - Cancer of penis.

 Uterine cancer - Cancer of the uterus.

4. Examples of infections

 HIV - Infection by the retrovirus known as human immunodeficiency virus.

 Genital warts - Sexually transmitted infection caused by some sub-types of human

papillomavirus (HPV).

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

58
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Herpes simplex - Sexually transmitted infection caused by a virus called herpes simplex virus

(HSV) type 2

 Gonorrhea - Common sexually transmitted disease caused by the Gram-negative bacterium

Neisseria gonorrheae

 Yeast infection - Infection of the vagina by any species of the fungus genus Candida.

 Pelvic inflammatory disease - Painful infection of the female uterus, fallopian tubes, and/or

ovaries with associated scar formation and adhesions to nearby tissues and organs.

 Syphilis - Sexually transmitted infection caused by the bacterium Treponema pallidum.

 Pubic lice - Infection of the pubic hair by crab lice, Phthirius pubis.

 Trichomoniasis - Sexually transmitted infection by the single-celled protozoan parasite

Trichomonas vaginalis.

5. Examples of functional problems

 Impotence - The inability of a male to produce or maintain an erection.

 Hypogonadism - A lack of function of the gonads, in regards to either hormones or gamete

production.

 Ectopic pregnancy - When a fertilized ovum is implanted in any tissue other than the uterine

wall.

 Inhibited sexual desire - A low level of sexual desire and interest.

 Female sexual arousal disorder - A condition of decreased, insufficient, or absent lubrication

in females during sexual activity

 Premature ejaculation - A lack of voluntary control over ejaculation.

Topic : Diseases Of The Endocrine System

Topic Objective:

At the end of this topic student would be able to:
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 Describe the normal structure and function of the endocrine glands

 Name the hormones secreted from each endocrine gland

 Describe the normal functions of hormones secreted from the endocrine glands

 Identify diseases of the anterior and posterior pituitary glands

 Describe the consequences of hyposecretion and hypersecretion of the anterior pituitary

 Describe the consequences of hyposecretion of the posterior pituitary

 Define the causes and consequences of goiter, hyperthyroidism, and hypothyroidism

 Identify and describe the diseases of the adrenal cortex and adrenal medulla

 Describe the effect of excessive secretion of parathormone and deficiency of parathormone

 Describe the regulatory function of insulin and glucagon

 Differentiate between type I and type II diabetes

 Identify the warning signs of diabetes

 Describe the complications associated with diabetes

 Distinguish between diabetic coma and insulin shock

 Describe the signs, symptoms, causes, and treatment of gestational diabetes mellitus

 Discuss age-related endocrine system diseases

 Identify and describe the various diagnostic procedures and tests for endocrine function

Definition/Overview:

The Endocrine System: The endocrine system is an integrated system of small organs that

involve the release of extracellular signaling molecules known as hormones. The endocrine

system is instrumental in regulating metabolism, growth, development and puberty, tissue

function, and also plays a part in determining mood. The field of medicine that deals with

disorders of endocrine glands is endocrinology, a branch of the wider field of internal

medicine.

Key Points:

1. Among the hundreds of endocrine diseases (or endocrinological diseases) are:

 Adrenal disorders:

o Adrenal insufficiency

▪ Addison's disease
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▪ Congenital adrenal hyperplasia (adrenogenital syndrome)

▪ Mineralocorticoid deficiency

o Conn's syndrome

o Cushing's syndrome

o Pheochromocytoma

o Adrenocortical carcinoma

 Glucose homeostasis disorders:

o Diabetes mellitus

o Hypoglycemia

▪ Idiopathic hypoglycemia

▪ Insulinoma

 Metabolic bone disease:

o Osteoporosis

o Osteitis deformans (Paget's disease of bone)

o Rickets and osteomalacia

 Pituitary gland disorders:

o Diabetes insipidus

o Hypopituitarism (or Panhypopituitarism)

o Pituitary tumors

▪ Pituitary adenomas
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▪ Prolactinoma (or Hyperprolactinemia)

▪ Acromegaly, gigantism

▪ Cushing's disease

 Parathyroid gland disorders:

o Primary hyperparathyroidism

o Secondary hyperparathyroidism

o Tertiary hyperparathyroidism

o Hypoparathyroidism

▪ Pseudohypoparathyroidism

 Sex hormone disorders:

o Disorders of sex development or intersex disorders

▪ Hermaphroditism

▪ Gonadal dysgenesis

▪ Androgen insensitivity syndromes

o Hypogonadism

▪ Gonadotropin deficiency

▪ Kallmann syndrome

▪ Klinefelter syndrome

▪ Ovarian failure

▪ Testicular failure
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▪ Turner syndrome

o Disorders of Gender

▪ Gender identity disorder

o Disorders of Puberty

▪ Delayed puberty

▪ Precocious puberty

o Menstrual function or fertility disorders

▪ Amenorrhea

▪ Polycystic ovary syndrome

 Thyroid disorders:

o Hyperthyroidism and Graves-Basedow disease

o Hypothyroidism

o Thyroiditis

o Thyroid cancer

 Tumours of the endocrine glands not mentioned elsewhere

o Multiple endocrine neoplasia

▪ MEN type 1

▪ MEN type 2a

▪ MEN type 2b

 Autoimmune polyendocrine syndromes

 Incidentaloma - an unexpected finding on diagnostic imaging, often of endocrine glands
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2. Role in disease

Diseases of the endocrine system are common, including diseases such as diabetes mellitus,

thyroid disease, and obesity. Endocrine disease is characterised by dysregulated hormone

release (a productive Pituitary adenoma), inappropriate response to signalling

(Hypothyroidism), lack or destruction of a gland (Diabetes mellitus type 1, diminished

erythropoiesis in Chronic renal failure), or structural enlargement in a critical site such as the

neck (Toxic multinodular goitre). Hypofunction of endocrine glands can occur as result of

loss of reserve, hyposecretion, agenesis, atrophy, or active destruction. Hyperfunction can

occur as result of hypersecretion, loss of suppression, hyperplastic, or neoplastic change, or

hyperstimulation.

Endocrinopathies are classified as primary, secondary, or tertiary. Primary endocrine disease

inhibits the action of downstream glands. Tertiary endocrine disease is associated with

dysfunction of the hypothalamus and its releasing hormones.

Cancer can occur in endocrine glands, such as the thyroid, and hormones have been

implicated in signalling distant tissues to proliferate, for example the Estrogen receptor has

been shown to be involved in certain breast cancers. Endocrine, Paracrine, and autocrine

signalling have all been implicated in proliferation, one of the required steps of oncogenesis.

Topic : Diseases Of The Nervous System And Special Senses

Topic Objective:

At the end of this topic student would be able to:

 Recognize the basic structure and functions of the nervous system

 Name the causes and primary treatments for the common headache, cluster headache, and

migraine
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 Describe infectious diseases of the nervous system, eye, and ear, and list their specific causes,

symptoms, and treatment

 List and describe degenerative diseases of the nervous system, including multiple sclerosis,

Parkinsons disease, and amyotrophic lateral sclerosis

 Describe inherited and congenital diseases of the nervous system

 Describe the causes, signs, and treatment of seizures

 List and describe the effects of trauma in the nervous system

 Identify the causes, effects, and treatment of CVA (stroke)

Definition/Overview:

Nervous System and Senses:The traditional five senses in human kind are the senses of

vision, hearing, taste, and smell, and touch. In medicine, the special senses are the first four

of these; touch is specifically excluded as a special sense. Instead, the various aspects of

touch (pain, heat, pressure) are all categorized as somatic senses.

The nervous system is a highly specialized network whose principal components are nerves

called neurons. Neurons are interconnected to each other in complex arrangements and have

the property of conducting, using electrochemical signals, and a great variety of stimuli

within the nervous tissue as well as from and towards most of the other tissues. Thus, neurons

coordinate multiple functions in organisms. Nervous systems are found in many multicellular

animals but differ greatly in complexity between species.

Key Points:

1. Senses

Senses are the physiological methods of perception. The senses and their operation,

classification, and theory are overlapping topics studied by a variety of fields, most notably

neuroscience, cognitive psychology (or cognitive science), and philosophy of perception. The

nervous system has a specific sensory system, or organ, dedicated to each sense.
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2. Peripheral nervous system

The PNS consists of all the other nervous structures that do not lie in the CNS. The large

majority of what are commonly called nerves (which are actually axonal processes of nerve

cells) are considered to be PNS.

3. Microanatomy

The nervous system is, on a small scale, primarily made up of neurons. However, glial cells

also play a major role.

4. Neurons

They are the core components of both the central nervous system & peripheral nervous

system. Neurons are sensors that send electric messages to the Central Nervous System which

send the electric messages back to the neurons telling them how to react, where the messages

are finally sent back directly to the brain. These messages travel at a usual pace of 100 meters

per second.The neuron is the fundamental unit of the nervous system, particularly the brain.

5. Glial cells

Glial cells are non-neuronal cells that provide support and nutrition, maintain homeostasis,

form myelin, and participate in signal transmission in the nervous system. In the human

brain, glia are estimated to outnumber neurons by about 10 to 1.

Glial cells provide support and protection for neurons. They are thus known as the "glue" of

the nervous system. The four main functions of glial cells are to surround neurons and hold

them in place, to supply nutrients and oxygen to neurons, to insulate one neuron from

another, and to destroy pathogens and remove dead neurons.

6. Physiological division

A less anatomical but much more functional division of the human nervous system is that

classifying it according to the role that the different neural pathways play, regardless whether

these cross through the CNS or the PNS:
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The somatic nervous system is responsible for coordinating the body's movements, and also

for receiving external stimuli. It is the system that regulates activities that are under conscious

control of digestion, it regulates from the esophagus to the stomach, small intestine and

colon. In turn, these pathways can be divided according to the direction in which they

conduct stimuli:

 Afferent system by sensory neurons, which carry impulses from a receptor to the

7. CNS

 Efferent system by motor neurons, which carry impulses from the CNS to an effector

 Relay system by relay neurons (also called interneurons), which transmit impulses between

the sensory and motor neurones. However, there are relay neurons in the CNS as well.

The junction between two neurones is called a synapse. There is a very narrow gap (about

20nm in width) between the neurons - the synaptic cleft, where an action potential is

transmitted from one neuron to a neighboring one. They do this by relaying the message with

the use of neurotransmitters which the next neuron then receives the electrical signal, known

as a nerve impulse. The nerve impulse is determined by the neurotransmitter to then carry the

message to its appropriate destination. These nerve impulses are a change in ion balance in

the nerve cell, which the central nervous system can then interpret. The fact that the nervous

system uses a mixture of electrical and chemical signals makes it incredibly fast, which is

necessary to acknowledge the presence of danger. For example, a hand touching a hot stove.

If the nervous system was only comprised of chemical signals, the body would not tell the

arm to move fast enough to escape dangerous burns. So the speed of the nervous system is a

necessity for life.

In Section 5 of this course you will cover these topics:
Mental Illness

Diseases Of The Bones, Joints, And Muscles

Diseases Of The Skin
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Topic : Mental Illness

Topic Objective:

After studying this topic, you will be able to:

 Describe the warning signs of mental illness

 Identify signs, symptoms, etiology, and treatment of the following:

o Developmental disorders

o Disruptive behavior disorders

o Mood disorders

o Substance use disorder

o Schizophrenia

o Anxiety disorders

o Eating disorders

o Personality disorders

 Recognize environmental, genetic, and biological factors associated with mental illness

 Describe diagnostic approaches for mental illness

 Identify the warning signs of suicide

Definition/Overview:

Mental Illness: Mental disorder or mental illness is a psychological or behavioral pattern that

occurs in an individual and is thought to cause distress or disability that is not expected as

part of normal development or culture. The recognition and understanding of mental

disorders have changed over time and across cultures. Definitions, assessments, and
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classifications of mental disorders can vary, but guideline criteria listed in the ICD, DSM and

other manuals are widely accepted by mental health professionals. Categories of diagnoses in

these schemes may include dissociative disorders, mood disorders, anxiety disorders,

psychotic disorders, eating disorders, developmental disorders, personality disorders, and

many other categories. In many cases there is no single accepted or consistent cause of

mental disorders, although they are often explained in terms of a diathesis-stress model and

biopsychosocial model. Mental disorders have been found to be common, with over a third of

people in most countries reporting sufficient criteria at some point in their life. Mental health

services may be based in hospitals.

It is mental illness is an illness of the mind. Mental illnesses make things difficult: feelings,

thoughts, moods, and ability to deal with other people. The President's New Freedom

Commission on Mental Health says that major mental illnesses, including major depression,

bipolar disorder, schizophrenia, and obsessive-compulsive disorder are the most common

disability. According to National Alliance for the Mentally Ill twenty-three percent of North

American adults will have a mental illness in a given year. But less than half of them will be

bad enough to disrupt their normal activities.

Key Points:

1. History

Ancient civilisations described and treated a number of mental disorders. The Greeks coined

terms for melancholy, hysteria and phobia and developed humorism theory. Psychiatric

theories and treatments developed in Persia,Arabia and the Muslim Empire, particularly in

the medieval Islamic world from the 8th century, where the first psychiatric hospitals were

built. Conceptions of madness in the MiddleAges in Christian Europe were a mixture of the

divine, diabolical, magical and humoral, as well as more down to earth considerations. In the

early modern period, some people with mental disorders may have been victims of the witch-

hunts but were increasingly admitted to local workhouses and jails or sometimes to private

madhouses. Many terms for mental disorder that found their way into everyday use first

became popular the 16th and 17th centuries.

By the end of the 17th century and into the enlightenment, madness was increasingly seen as

an organic physical phenomenon with no connection to the soul or moral responsibility.
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Asylum care was often harsh and treated people like wild animals, but towards the end of the

18th century a moral treatment movement gradually developed. Clear descriptions of some

syndromes may be relatively rare prior to the 1800s. Industrialization and population growth

led to a massive expansion of the number and size of insane asylums in every Western

country in the 19th century. Numerous different classification schemes and diagnostic terms

were developed by different authorities, and the term psychiatry was coined, though medical

superintendents were still known as alienists.

2. Classification

The definition and classification of mental disorder is a key issue for the mental health

professions and for users and providers of mental health services. Most international clinical

documents use the term "mental disorder" rather than "mental illness". There is no single

definition and the inclusion criteria are said to vary depending on the social, legal and

political context. In general, however, a mental disorder has been characterized as a clinically

significant behavioral or psychological pattern that occurs in an individual and is usually

associated with distress, disability or increased risk of suffering. The term "serious mental

illness" (SMI) is sometimes used to refer to more severe and long-lasting disorder. A broad

definition can cover mental disorder, mental retardation, personality disorder and substance

dependence. The phrase "mental health problems" may be used to refer only to milder or

more transient issues. There is often a criterion that a condition should not be expected to

occur as part of a person's usual culture or religion. Nevertheless, the term "mental" is not

necessarily used to imply a distinction between mental (dys) functioning and brain

(dys)functioning, or indeed between the brain and the rest of the body.

3. Disorders

There are many different categories of mental disorder, and many different facets of human

behavior and personality that can become disordered.

The state of anxiety or fear can become disordered, so that it is unusually intense or

generalized over a prolonged period of time. Commonly recognized categories of anxiety

disorders include specific phobia, Generalizedanxiety disorder, Social Anxiety Disorder,

Panic Disorder, Agoraphobia, Obsessive-Compulsive Disorder, Post-traumatic stress

disorder. Relatively long lasting affective states can also become disordered. Mood disorder

involving unusually intense and sustained sadness, melancholia or despair is know as Clinical

depression (or Major depression), and may more generally be described as Emotional

dysregulation. Milder but prolonged depression can be diagnosed as dysthymia. Bipolar
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disorder involves abnormally "high" or pressured mood states, known as mania or

hypomania, alternating with normal or depressed mood. Whether unipolar and bipolar mood

phenomena represent distinct categories of disorder, or whether they usually mix and merge

together along a dimension or spectrum of mood, is under debate in the scientific literature.

Patterns of belief, language use and perception can become disordered. Psychotic disorders

centrally involving this domain include Schizophrenia and Delusional disorder.

Schizoaffective disorder is a category used for individuals showing aspects of both

schizophrenia and affective disorders. Schizotypy is a category used for individuals showing

some of the traits associated with schizophrenia but without meeting cut-off criteria.

4. Causes

Numerous factors have been linked to the development of mental disorders. In many cases

there is no single accepted or consistent cause currently established. A common view held is

that disorders often result from genetic vulnerabilities combining with environmental

stressors (Diathesis-stress model). An eclectic or pluralistic mix of models may be used to

explain particular disorders. The primary paradigm of contemporary mainstream Western

psychiatry is said to be the biopsychosocial (BPS) model - incorporating biological,

psychological and social factors - although this may not be applied in practice. Biopsychiatry

has tended to follow a biomedical model, focusing on "organic" or "hardware" pathology of

the brain. Psychoanalytic theories have been popular but are now less so. Evolutionary

psychology may be used as an overall explanatory theory. Attachment theory is another kind

of evolutionary-psychological approach sometimes applied in the context for mental

disorders. A distinction is sometimes made between a "medical model" or a "social model" of

disorder and related disability.

Genetic studies have indicated that genes often play an important role in the development of

mental disorders, via developmental pathways interacting with environmental factors. The

reliable identification of connections between specific genes and specific categories of

disorder has proven more difficult.

5. Culture

Mental disorders are often distinguished from experiences or behaviors said to be expected or

"normal" within a culture. Criteria and concepts employed to achieve this, for example

"incomprehensibility" or "bizarre", are ubiquitious but "infested" with ambiguity and

subjectivity, especially across cultures. The issue is particularly contentious with regard to

religious, spiritual or transpersonal experiences and beliefs, especially given the diversity

involved across cultures, and are often not defined as disordered especially if widely shared,
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despite the fact that many could easily be seen as delusional from a "rational" point of view.

There is also a more general overlap and ambiguity between clinical concepts and the realm

of morality, and it has been argued that attempts to separate them cannot do so without

altering the essence of what it means to be a particular person in society.

Cultural processes can affect which behaviors are considered clinically relevant and how they

are framed. The DSM has been said to have a Euro-American outlook, such that differing

disorders or concepts from other countries or non-mainstream cultures are neglected or

misrepresented; while the latter are described as "culture-bound syndromes", Western

cultural phenomena are taken as universals. The fact that diagnostic criteria sets are

acceptable to or applied reliably across different cultures does not necessarily make the

constructs themselves valid within those cultures, as this can be statistically achieved through

an entirely illusory diagnostic construct. On the other hand, it is argued that if a diagnostic

category is valid then cross-cultural factors are irrelevant, or only affect how symptoms are

manifested.

6. Diagnosis

Many mental health professionals, particularly psychiatrists, seek to diagnose individuals by

ascertaining their particular mental disorder. Some professionals, for example some clinical

psychologists, may avoid diagnosis in favor of other assessment methods such as formulation

of a client's difficulties and circumstances. The majority of mental health problems are

actually assessed and treated by family physicians during consultations, who may refer on for

more specialist diagnosis in acute or chronic cases. Routine diagnostic practice in mental

health services typically involves an interview (which may be referred to as a mental status

examination), where judgments are made of the interviewee's appearance and behavior, self-

reported symptoms, mental health history, and current life circumstances. The views of

relatives or other third parties may be taken into account. A physical examination to check for

ill health or the effects of medications or other drugs may be conducted. Psychological testing

is sometimes used via paper-and-pen or computerized questionnaires, which may include

algorithms based on ticking off standardized diagnostic criteria, and in relatively rare

specialist cases neuroimaging tests may be requested, but these methods are more commonly

found in research studies than routine clinical practice. Time and budgetary constraints often

limit practicing psychiatrists from conducting more thorough diagnostic evaluations. It has

been found that most clinicians evaluate patients using an unstructured, open-ended

approach, with limited training in evidence-based assessment methods, and that inaccurate
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diagnosis may be common in routine practice. Comorbidity is very common in psychiatric

diagnosis, i.e. the same person given a diagnosis in more than one category of disorder.

7. Services and treatments

Treatment and support may be provided in psychiatric hospitals, clinics or any of a diverse

range of community mental health services. Often an individual may engage in different

treatment modalities. Individuals may be treated against their will in some cases. Services in

some countries are increasingly based on a Recovery model that supports an individual's

personal journey to regain a meaningful life.

7.1. Psychotherapy

A major option for many mental disorders is psychotherapy. There are several main

types. Cognitive behavioral therapy (CBT) is widely used and is based on modifying

the patterns of thought and behavior associated with a particular disorder.

Psychoanalysis, addressing underlying psychic conflicts and defenses, has been a

dominant school of psychotherapy and is still in use. Systemic therapy or family

therapy is sometimes used, addressing a network of significant others as well as an

individual. Somepsychotherapies are based on a humanistic approach. There are a

number of specific therapies used for particular disorders, which may be offshoots or

hybrids of the above types. Mental health professionals often employ an eclectic or

integrative approach. Much may depend on the therapeutic relationship, and there

may be problems with trust, confidentiality and engagement.

7.2. Medication

A major option for many mental disorders is psychiatric medication. There are several

main groups. Antidepressants are used for the treatment of clinical depression as well

as often for anxiety and other disorders. There are a number of antidepressants

beginning with the tricylics, moving through a wide variety of drugs that modify

various facets of the brain chemistry dealing with intercellular communication. Beta-

blockers, developed as a heart medication, is also used as an antidepressant.

Anxiolytics are used for anxiety disorders and related problems such as insomnia.

Mood stabilizers are used primarily in bipolar disorder. Lithium A (a metal) and

Lamictal (an epileptic drug) are notable for treating both mania and depression. The

others, mainly targeting mania rather than depression, are a wide variety of epilepsy

medications and antipsychotics. Antipsychotics are used for psychotic disorders,

notably for positive symptoms in schizophrenia. Stimulants are commonly used,

notably for ADHD. Despite the different conventional names of the drug groups, there
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can be considerable overlap in the kinds of disorders for which they are actually

indicated. There may also be off-label use. There can be problems with adverse

effects and adherence.

7.3. Other

Electroconvulsive therapy (ECT) is sometimes used in severe cases when other

interventions for severe intractable depression have failed. Psychosurgery is

considered experimental but is advocated by certain neurologists in certain rare cases.

Psychoeducation may be used to provide people with the information to understand

and manage their problems. Creative therapies are sometimes used, including music

therapy, art therapy or drama therapy. Lifestyle adjustments and supportive measures

are often used, including peer support, self-help groups for mental health and

supported housing or supported employment (including social firms). Some advocate

dietary supplements. Many things have been found to help at least some people. A

placebo effect may play a role in any intervention.

8. Kinds of mental illnesses

There are many kinds of mental illnesses:

Acute stress disorder

 Adjustment disorders

 Agoraphobia

 alcohol and substance abuse

 alcohol and substance dependence

 Amnesia

 Anxiety disorders

 Anorexia nervosa

 Antisocial personality disorder

 Asperger's syndrome, also known as Asperger's disorder

 Attention deficit disorder

 Attention deficit/hyperactivity disorder

 Autism

 Avoidant personality disorder

 Bibliomania
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 Binge eating disorder (proposed)

 Bipolar disorder

 Body dysmorphic disorder

 Borderline personality disorder

 Brief psychotic disorder

 Bulimia nervosa

 Cannabis addiction

 Conduct disorder

 Conversion disorder

 Cyclothymia (or Cyclothymic disorder)

 Delusional disorder

 Dependent personality disorder

 Depersonalization disorder

 Depression

 Disorder of written expression

 Dissociative fugue

 Dissociative identity disorder

 Dyspareunia

 Dysthymic disorder

 Encopresis

 Enuresis (bedwetting)

 Exhibitionism

 Expressive language disorder

 Female and male orgasmic disorders

 Female sexual arousal disorder

 Folie deux

 Frotteurism

 Gender identity disorder

 Generalized anxiety disorder

 General adaptation syndrome

 Histrionic personality disorder

 Hyperactivity disorder

 Primary hypersomnia

 Hypoactive sexual desire disorder
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 Hypochondriasis

 Hyperkinetic syndrome

 Hysteria

 Intermittent explosive disorder

 Joubert syndrome

 Kleptomania

 Mania

 Male erectile disorder

 Munchausen syndrome

 Mathematics disorder

 Multiple personality disorder

 Narcissistic personality disorder

 Narcolepsy

 Nightmare disorder

 Obsessive-compulsive disorder

 Obsessive-compulsive personality disorder

 Oppositional defiant disorder

 Pain disorder

 Panic attacks

 Panic disorder

 Paranoid personality disorder

 Pathological gambling

 Pervasive Developmental Disorder

 Pica

 Post-traumatic stress disorder

 Primary insomnia

 Psychotic disorder, not otherwise specified

 Pyromania

 Reading disorder

 Retts disorder

 Rumination disorder

 Schizoaffective disorder

 Schizoid personality disorder

 Schizophrenia
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 Schizophreniform disorder

 Schizotypal personality disorder

 Seasonal affective disorder

 Separation anxiety disorder

 Shared psychotic disorder

 Sleep disorder

 Sleep terror disorder

 Sleepwalking disorder

 Social phobia

 Somatization disorder

 Specific phobias

 Stereotypic movement disorder

 Stuttering

 Tourette syndrome

 Transient tic disorder

 Trichotillomania

9. Treatment of mental illnesses

Mental illnesses can be treated by:

 Medication

 Therapy

Topic : Diseases Of The Bones, Joints, And Muscles

Topic Objective:

At the end of this topic student would be able to:

 Understand the normal structure and function of bones, joints, and muscle

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

77
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Know the signs, symptoms, and treatment of infectious diseases of bone

 Know how vitamin and mineral deficiencies lead to bone disease

 Know the chief signs and symptoms of neoplasia of bone

 Distinguish rheumatoid arthritis, osteoarthritis, gout, septic arthritis, and bursitis

 Know the causes and treatment of dislocations, sprains, and strains

 Know the causes, treatment, and prevention of carpal tunnel syndrome

 Know the causes and treatment of muscular dystrophy and myasthenia gravis

 Understand age-related changes and disease of bones, joints, and muscles

 Know the chief diagnostic tests for bone, joint, and muscle diseases

Definition/Overview:

Bone disease: Bone disease refers to the medical conditions which affect the bone. A bone

disease is also called an "osteopathy", but because the term osteopathy is often used to a

healthcare approach, use of the term can cause some confusion.

Neuropathic osteoarthropathy refers to progressive degeneration of a weight bearing joint, a

process marked by bony destruction, bone resorption, and eventual deformity. Onset is

usually insidious. It is also known as Charcot joint.

If this pathological process continues unchecked, it could result in joint deformity, ulceration

and/or superinfection, loss of function, and in the worst case scenario: amputation. Early

identification of joint changes is the best way to limit morbidity.

Osteoarthritis (OA, also known as degenerative arthritis, degenerative joint disease), is a

clinical syndrome in which low-grade inflammation results in pain in the joints, caused by

abnormal wearing of the cartilage that covers and acts as a cushion inside joints and

destruction or decrease of synovial fluid that lubricates those joints. As the bone surfaces

become less well protected by cartilage, the patient experiences pain upon weight bearing,

including walking and standing.Due to decreased movement because of the pain, regional

muscles may atrophy, and ligaments may become more lax. OA is the most common form of

arthritis
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Key Points:

Pathogenesis

Basically, any condition resulting in decreased peripheral sensation, proprioception, and fine

motor control:

 Diabetes mellitus neuropathy (the most common in the U.S. today, resulting in destruction of

foot and ankle joints), with Charcot joints in 1/600-700 diabetics. Related to long-term poor

glucose control.

 Alcoholic neuropathy

 Cerebral palsy

 Leprosy

 Syphilis (tabes dorsalis), caused by the organism Treponema pallidum

 Congenital insensitivity to pain

 Spinal cord injury

 Myelomeningocele

 Syringomyelia

 Intra-articular steroid injections

1. Underlying Mechanisms

 Two primary theories have been advanced:

o Neurotrauma: Loss of peripheral sensation and proprioception leads to repetitive

microtrauma to the joint in question; this damage goes unnoticed by the

neuropathic patient, and the resultant inflammatory resorption of traumatized

bone renders that region weak and susceptible to further trauma. Indeed, it is a

vicious cycle. In addition, poor fine motor control generates unnatural pressure

on certain joints, leading to additional microtrauma.

o Neurovascular: Neuropathic patients have dysregulated autonomic nervous

system reflexes, and de-sensitized joints receive significantly greater blood

flow. The resulting hyperemia leads to increased osteoclastic resorption of

bone, and this, in concert with mechanical stress, leads to bony destruction.
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In reality, both of these theories probably play a role in the development of a Charcot joint.

2. Joint Involvement

As diabetes is the #1 cause in Americatoday for neuropathic joint disease, the foot is the most

affected region. In those with foot deformity, approximately 60% are in the TMT joint

(medial > lateral), 30% MTP joint, and 10% have ankle disease. Over half of diabetic patients

with neuropathic joints can recall some kind of precipitating trauma, usually minor.

Patients with neurosyphilis tend to have knee involvement, and patients with syringomyelia

of the spinal cord may demonstrate shoulder deformity. Hip joint destruction is also seen in

neuropathic patients.

3. Clinical Findings

Erythema, edema, increased temperature in the affected joint. In neuropathic foot joints,

plantar ulcers may be present. Note that it is often difficult to differentiate osteomyelitis from

a Charcot joint, as they may have similar tagged WBC scan and MRI features (joint

destruction, dislocation, edema). Definitive diagnosis may require bone or synovial biopsy

4. Radiologic Findings

First, it is important to recognize that two types of abnormality may be detected. One is

termed "atrophic," in which there is osteolysis of the distal metatarsals in the forefoot. The

more common form of destruction is "hypertrophic" joint disease, characterized by acute

peri-articular fracture and joint dislocation.

The natural history of the joint destruction process has a classification scheme of its own,

offered by Eichenholtz decades ago:

 Stage 0: Clinically, there is joint edema, but radiographs are negative. Note that a bone scan

may be positive before a radiograph is, making it a sensitive but not very specific modality.

 Stage 1: Osseous fragmentation with joint dislocation seen on radiograph ("acute Charcot").

 Stage 2: Decreased local edema, with coalescence of fragments and absorption of fine bone

debris
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 Stage 3: No local edema, with consolidation and remodeling (albeit deformed) of fracture

fragments. The foot is now stable.

Destroyed TMT joints in the medial left foot, with fracture and dislocation of fragments;

these are classic findings. Also note loss of the foot arch and acquired pes planus deformity.

5. Treatment

Once the process is recognized, immobilization with a total contact cast will help ward off

further joint destruction. Pneumatic walking braces are also used. Surgical correction of a

joint is rarely successful in the long-term in these patients.

6. Diagnosis

Diagnosis is normally done through x-rays. This is possible because loss of cartilage,

subchondral ("below cartilage") sclerosis, subchondral cysts, narrowing of the joint space

between the articulating bones, and bone spur formation (osteophytes) show up clearly on x-

rays. Plain films, however, often do not correlate well with the findings of physical

examination of the affected joints.

With or without other techniques, such as MRI (magnetic resonance imaging), arthrocentesis

and arthroscopy, diagnosis can be made by a careful study of the duration, location, the

character of the joint symptoms, and the appearance of the joints themselves. As yet, there are

no methods available to detect OA in its early and potentially treatable stages.

In 1990, the College of Rheumatology, using data from a multi-center study, developed a set

of criteria for the diagnosis of hand osteoarthritis based on hard tissue enlargement and

swelling of certain joints. These criteria were found to be 92% sensitive and 98% specific for

hand osteoarthritis versus other entities such as rheumatoid arthritis and spondyloarthropities

.

Related pathologies whose names may be confused with osteoarthritis include pseudo-

arthrosis. This is derived from the Greek words pseudo, meaning "false", and arthrosis,

meaning "joint." Radiographic diagnosis results in diagnosis of a fracture within a joint,

which is not to be confused with osteoarthritis which is a degenerative pathology affecting a

high incidence of distal phalangeal joints of female patients.
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7. Treatment

Generally speaking, the process of clinically detectable osteoarthritis is irreversible, and

typical treatment consists of medication or other interventions that can reduce the pain of OA

and thereby improve the function of the joint.

8. Medical treatment

Medical treatment includes NSAIDs, local injections of glucocorticoid or hyaluronan, and in

severe cases, with joint replacement surgery. There has been no cure for OA, as cartilage has

not been induced to regenerate. However, if OA is caused by cartilage damage (for example

as a result of an injury) Autologous Chondrocyte Implantation may be a possible treatment.

Clinical trials employing tissue-engineering methods have demonstrated regeneration of

cartilage in damaged knees, including those that had progressed to osteoarthritis. Further, in

January 2007, Johns HopkinsUniversity was offering to license a technology of this kind,

listingseveral clinical competitors in its market analysis.

9. Dietary

Supplements which may be useful for treating OA include:

10.1 Glucosamine

A molecule derived from glucosamine is used by the body to make some of the

components of cartilage and synovial fluid. Supplemental glucosamine may improve

symptoms of OA and delay its progression. However, a large study suggests that

glucosamine is not effective in treating OA of the knee. A subsequent meta-analysis

that includes this trial concluded that glucosamine hydrochloride is not effective and

that the effect of glucosamine sulfate is uncertain.

10.2 Chondroitin

Along with glucosamine, chondroitin sulfate has become a widely used dietary

supplement for treatment of osteoarthritis. A meta-analysis of randomized controlled

trials found no benefit from chondroitin.
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Topic : Diseases Of The Skin

Topic Objective:

At the end of this topic student would be able to:

 Describe the normal structure and function of skin

 Describe the key characteristics of major diseases of skin

 Explain the cause of skin diseases

 Name the diagnostic procedures for diseases of skin

 Describe the treatment options for diseases of skin

Definition/Overview:

Diseases of the Skin: In medicine, a dermatosis is a generic term for disease of the skin. The

plural is dermatoses. It should be distinguished from dermatitis, which is inflammation of the

skin (the two terms are related but not identical). Dermotoses covers all skin diseases, many

of which are not contagious. Dermatitis is a description of symptoms (inflammation) of some

dermatoses. Many systemic diseases express symptoms through the skin such as measles, and

rubella, but these are not categorised as dermatoses.

Skin diseases, or dermatoses, include, skin cancer, eczema, psoriasis, acne, impetigo, scabies,

sunburn, warts, fifth disease(also called erythema infectiosum or "slapped face disease"),

tinea, herpes, ulcers, and pruritis.

Some skin disorders are caused by absorption of material through the skin. Failure to use

proper skin protection (gloves, aprons, overalls etc.) can result in irritation or even poisoning.

Key Points:

1. Protection: an anatomical barrier from pathogens and damage between the internal

and external environment in bodily defense; Langerhans cells in the skin are part of

the adaptive immune system
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2. Sensation: contains a variety of nerve endings that react to heat and cold, touch,

pressure, vibration, and tissue injury.

3. Heat regulation: the skin contains a blood supply far greater than its requirements

which allows precise control of energy loss by radiation, convection and conduction.

Dilated blood vessels increase perfusion and heat loss while constricted vessels

greatly reduce cutaneous blood flow and conserve heat. Erector pili muscles are

significant in animals

4. Control of evaporation: the skin provides a relatively dry and impermeable barrier to

fluid loss. Loss of this function contributes to the massive fluid loss in burns.

5. Aesthetics and communication: others see our skin and can assess our mood,

physical state and attractiveness.

6. Storage and synthesis: acts as a storage center for lipids and water, as well as a

means of synthesis of vitamin D by action of UV on certain parts of the skin.

7. Excretion: sweat contains urea, however its concentration is 1/130th that of urine,

hence excretion by sweating is at most a secondary function to temperature

regulation.

8. Absorption: Oxygen, nitrogen and carbon dioxide can diffuse into the epidermis in

small amounts, some animals using their skin for their sole respiration organ. In

addition, medicine can be administered through the skin, by ointments or by means of

adhesive patch, such as the nicotine patch or iontophoresis. The skin is an important

site of transport in many other organisms.

9. Water resistance: The skin acts as a water resistant barrier so essential nutrients

aren't washed out of the body

10. Skin disease:

 Acne

 Actinic keratosis

 Angioma
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 Athlete's foot

 Aquagenic pruritus

 Argyria

 Atopic dermatitis

 Baldness

 Basal cell carcinoma

 Bed sore

 Behcet's disease

 Blepharitis

 Boil

 Bowen's disease

 Bullous pemphigoid

 Canker sore

 Carbuncles

 Cellulitis

 Chloracne

 Chronic dermatitis of the hands and feet

 Cold sores

 Contact dermatitis (includes poison ivy, oak, sumac)

 Creeping eruption

 Dandruff

 Dermatitis

 Dermatitis herpetiformis

 Dermatofibroma

 Diaper rash

 Dyshidrosis

 Eczema

 Epidermolysis bullosa

 Erysipelas

 Erythroderma

 Friction blister

 Genital wart

 Gestational pemphigoid

 Grover's disease
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 Hemangioma

 Hidradenitis suppurativa

 Hives

 Hyperhidrosis

 Ichthyosis

 Impetigo

 Jock itch

 Kaposi's sarcoma

 Keloid

 Keratoacanthoma

 Keratosis pilaris

 Lewandowsky-Lutz dysplasia

 Lice infection

 Lichen planus

 Lichen simplex chronicus

 Lipoma

 Lymphadenitis

 Malignant melanoma

 Melasma

 Miliaria

 Molluscum contagiosum

 Nummular dermatitis

 Paget's disease of the nipple

 Pediculosis

 Pemphigus

 Perioral dermatitis

 Photoallergy

 Photosensitivity

 Pityriasis rosea

 Pityriasis rubra pilaris

 Porphyria

 Psoriasis

 Raynaud's disease

 Ringworm
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 Rosacea

 Scabies

 Scleroderma

 Scrofula

 Sebaceous cyst

 Seborrheic keratosis

 Seborrhoeic dermatitis

 Shingles

 Skin cancer

 Skin Tags

 Spider veins

 Squamous cell carcinoma

 Stasis dermatitis

 Sunburn

 Tick bite

 Tinea barbae

 Tinea capitis

 Tinea corporis

 Tinea cruris

 Tinea pedis

 Tinea unguium

 Tinea versicolor

 Tinea

 Tungiasis

 Urticaria (Hives)

 Vagabond's disease

 Vitiligo

 Warts

 Wheal (aka "Weal" and "Welt")
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