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QUESTION 1 

The principle components of the immune system are: 

 Antibodies: These are the proteins or immunoglobins, which are present inside our 

body. Each antibody contains two heavy and two light chains. The disulphide bonds 

join both these chains. Both heavy and light chains are composed of the variable and 

the constant region. Their variable or V region undergoes VDJ recombination to 

provide specificity in binding to the antigen. However, the constant region (C) of both 

the chains tells the class to which antibody belongs. There are five classes of 

antibodies, namely, M, A, D, G; E. Antibodies are abbreviated as Ig. Thus, there 

classes are also written as IgM, Ig A, IgD, IgG and Ig E. 

 White blood corpuscles or the leucocytes: They act as soldiers to our body. They 

have variety of cells for this purpose. They are primarily responsible for providing the 

immunity. They are categorised as a) GRANULOCYTES- Basophils, eosinophils and 

neutrophils. b) GRANULOCYTES- Monocytes and Lymphocytes (B-lymphocytes and 

T lymphocytes). 

 Bone marrow: The cavity of long bones (like femur, humorous) forms the bone 

marrow. These are considered as the factories for the synthesis of all the blood 

corpuscles. The white blood cells, which are the major component of the immune 

system, are synthesized here only. 

 Thymus Gland: This is an important endocrine gland too besides being an important 

of the immune system. It helps in T-cell production and T-cell maturation 

 Spleen: It is also known as the blood bank of the human body. It is composed of the 

red tissue (which helps in removing the worn out red blood corpuscles) and the white 

tissue composed of lymphoid tissue. This latter tissue helps in removing the antigens 

or the foreign particles through phagocytosis 

 Interferons: These are the anti-viral proteins produced only at the time of viral 

infection. These anti-viral proteins usually raise the temperature of the human body 

to fight against the infection. 



 Lymphatic system: It is a major component of the immune system. It provides 

immunity to our body by a fluid, lymph. Lymph differs in certain components from the 

blood. This system also includes the lymph vessels and the lymph nodes. 

 Complement system: These are the principle component of the immune system and 

produce the soluble mediators. Complement system includes a series of almost 18 

plasma proteins, which act in a cascade manner. These are produced in the liver. 

They act on those pathogens that invade the body after crossing the physical and the 

chemical barriers. They are produced in the liver, and later transported into the blood. 

They act along with the antibodies. These set of plasma proteins cause the lysis of 

the pathogens, and signals the phagocytic cells of the immune system to become 

active, which helps in phagocytosis of these lytic cells. There are three pathways of 

the complement system: classical, alternate and mannose binding lectin pathway 

(MBL). 

The communication between cells of the immune system is largely conducted via 
soluble signal substances. Below are soluble mediator and produce cells name are 
given- 

IL-1 (interleukin-1)-inducible peptide cytokines that mediated interactions between 
leukocytes-produced by monocyte macrophages and dendritic cells. 

IL-2 (T-cell growth factor)-Produced by T-helper cell, induce activation of CD8+ T-
cell. 

IL-3(Multicolony stimulating factor)-produced by activated T-cell. 

IL-4-produced by T-cell, mast cell. 

IL-5-produced by Th2 and mast cell. 

IL-6-produced by macrophages, T-cell, osteoblasts cell. 

Il-7-prducd by stromal cell of rad BM and thymus. 

IL-8 -produced by macrophages and epithelial cell. 

IL-9-produced by CD4+. 

IL-10-producedby monocytes, Th2, Bcells. 

Il-11-produced by BM stroma. 

IL-12-(NK stimulatory factor)-produced by B cell macrophages. 

IL-Produced by Tcell. 
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QUESTION 2 

First, we will look at human innate and adaptive immunity in order to get a better 

understanding. The macrophages and neutrophils of the innate immune system provide a 

first line of defence against many common microorganisms and are essential for the control 

of common bacterial infections. However, they cannot always eliminate infectious organisms, 

and there are some pathogens that they cannot recognize. The lymphocytes of the adaptive 

immune system have evolved to provide a more resourceful means of defence, which, in 

addition, provides increased protection against subsequent reinfection with the same 

pathogen. The cells of the innate immune system, however, play a crucial part in the 

initiation and subsequent direction of adaptive immune responses, as well as participating in 

the removal of pathogens that have been targeted by an adaptive immune response. 

Additionally, because there is a delay of 4 – 7 days before the initial adaptive immune 

response takes effect, the innate immune response has a critical role in controlling infections 

during this time. Now we will look at the role of a continuous increase in stress levels will 

have on the human innate and adaptive immune systems. The role of psychological stress 

as a perturbation that can disrupt physiological homeostasis, we speculate that it is the 

physiological response to psychological stress by analysing interactions between innate 

immunity and metabolism at systems level by analysing the data. It is widely believed that 

stress suppresses immune function and increases susceptibility to infections and cancer. In 

contradiction, stress is known to intensify allergic, autoimmune, and inflammatory diseases. 

These observations suggest that stress may have bidirectional effects on immune function, 

being immunosuppressive in some instances and immunoenhancing in others. It has 

recently been shown that in contrast to chronic stress that suppresses or dysregulates 

immune function, acute stress can be immunoenhancing. Acute stress enhances dendritic 

cell, neutrophil, macrophage, and lymphocyte trafficking, maturation, and function and has 

been shown to augment innate and adaptive immune responses. Acute stress experienced 

prior to novel antigen exposure enhances innate immunity and memory T-cell formation and 

results in a significant and long-lasting immunoenhancement. Acute stress experienced 

during antigen reexposure enhances secondary/adaptive immune responses. Therefore, 

depending on the conditions of immune activation and the immunizing antigen, acute stress 

may enhance the procurement and expression of immunoprotection or immunopathology. In 

contrast, chronic stress dysregulates innate and adaptive immune responses by changing 

the type-1-type 2 cytokine balance and suppresses immunity by decreasing leukocyte 

numbers, trafficking, and function. Chronic stress also increases susceptibility to skin cancer 

by suppressing type 1 cytokines and protective T cells while increasing suppressor T-cell 



function. It has been suggested that the adaptive purpose of a physiologic stress response 

may be to promote survival, with stress hormones and neurotransmitters serving as beacons 

that prepare the immune system for potential challenges (wounding or infection) observed by 

the brain (detection of an attacker). However, this system may worsen immunopathology if 

the enhanced immune response is directed against innocuous, self-antigens, or 

dysregulated following prolonged activation, that can be seen during chronic stress. 

 

QUESTION 3 

Macrophages are phagocytic white blood cells derived from monocytes. They act as 

processing centres for foreign antigens. They ingest foreign proteins, such as disease 

organisms, and break them down within phagocytic vesicles. They then insert fragments of 

the foreign antigen into their plasma membrane. The foreign antigens are displayed on the 

macrophage’s surface in combination with antigens that a T cell can recognize as belonging 

to the “self.” Self-antigens are known as MHC (major histocompatibility complex) antigens 

because of their importance in cross matching for tissue transplantation. They are also 

known as HLAs (human leukocyte antigens), because white blood cells are used in testing 

tissues for compatibility. Macrophages and other cells that present antigens to T cells are 

known as APCs (antigen-presenting cells). For a T cell to react with a foreign antigen, that 

antigen must be presented to the T cell along with the MHC proteins. A special receptor on 

the T cell must bind with both the MHC protein and the foreign antigen fragment. The 

activated Th then produces interleukins (ILs), which stimulate other leukocytes, such as B 

cells. There are many different types of interleukins, and they participate at different points in 

the immune response. They are produced by white cells and by fibroblasts (cells in 

connective tissue that produce fibres) and by epithelial cells. Because ILs stimulate the cells 

active in immunity, they are used medically to boost the immune system. 

 

QUESTION 4 

Our immune system is designed to defend the body from dangerous foreign invaders 

including microorganisms, cancer cells, parasites, transplanted tissues and organs. In order 

to defend the body, the immune system must be able to distinguish between what is self 

(that belongs to the body) and what is non-self (foreign particles). Antigens are the 

substances that are recognized as non-self and they are present on or within 

microorganisms. The body recognize these antigens, which activate the immune system. 

This includes either activating the complement system or being able to be phagocytosed by 
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phagocytes. The microorganism is then attacked by the immune system components and 

destroy. If a microorganism invading the body lacks the inherent ability to activate 

complement or bind to phagocytes, then the body will not recognize it and no immune 

response will be activated, in other words, the immune system is searching for squares and 

this microorganism is a circle, it cannot be detected by the system. The microorganism will 

be able to multiply, survive in the body, and cause disease. 

QUESTION 5 

Three principle ways in which immune system fail are: 

 In Autoimmune disorders 

 In autoimmune diseases, the immune system fails to distinguish self-antigens 

from foreign antigens and the body attacks normal, healthy tissues. 

 The body attacks its own cells and this is generally because of some 

defective lymphocytes or the body’s antigens have similar proteins to those of 

a foreign antigen. 

 Examples of autoimmune disorders are rheumatic fever and systemic lupus 

erythematosus 

 Immunodeficiency disorders - Such as HIV infection can cause immune system to 

fail. These are the viruses we know that battle our immune system and eventually 

win if treatment is not sought out. This usually results in the loss of immune system 

functions and eventually leads to death. 

 Hypersensitivity (allergic reaction). There are many different types of hypersensitivity.  

 Type 1 hypersensitivity – these reactions indicate immediate hypersensitivity 

reactions. It involves release of histamine and other mediators from mast cells 

and basophils mediated by immunoglobulin E (IgE). Usually the initial contact 

with the allergen is uneventful; however, it could lead to the production of IgE 

molecules, which binds to the surface of mast cells. This occurrence makes 

the person sensitised to the allergen. The difference between a normal 

infectious immune response and a type 1 hypersensitivity response is that in 

type 1 hypersensitivity, the antibody is IgE instead of IgA, IgG, or IgM. During 

sensitisation, the IgE antibodies bind to FcεRI receptors on the surface of 

tissue mast cells and blood basophils. Mast cells and basophils coated by IgE 

antibodies are "sensitized". Later exposure to the same allergen cross-links 

the bound IgE on sensitized cells, resulting in anaphylactic degranulation, 

https://en.wikipedia.org/wiki/IgA
https://en.wikipedia.org/wiki/IgG
https://en.wikipedia.org/wiki/IgM
https://en.wikipedia.org/wiki/Fc%CE%B5RI
https://en.wikipedia.org/wiki/Mast_cells
https://en.wikipedia.org/wiki/Basophil
https://en.wikipedia.org/wiki/Anaphylactic_degranulation
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which is the immediate and explosive release of pharmacologically active pre-

formed mediators from storage granules and concurrent synthesis of 

inflammatory lipid mediators and all this is provoked by re-exposure to a 

specific type of antigen referred to as an allergen. (Dewar, 2012-2015) 

 Type 2 hypersensitivity – Type II reactions indicate cytotoxic hypersensitive 

reactions. It involves immunoglobulin G (IgG) or immunoglobulin M (IgM) 

antibodies. These antibodies bind to cell surface antigen leading to 

compliment fixation. This typically involves the destruction of foreign cells 

following their marking with antibodies followed by the activation of 

complement. An example would be when a type of blood is given to a person 

with a different type of blood (Dewar, 2012-2015) 

 Type 3 hypersensitivity – This is the formation of immune complexes but in 

the event of excessive soluble antigen, the complexes may ultimately be 

deposited, leading to the activation of complement and tissue damage. 

This generally occurs in joints, kidneys, skin or blood vessels. 

 Type 4 hypersensitivity – indicates delayed hypersensitivity reactions 

mediated by immune cells like T cells rather than antibodies.  An example 

would be contact dermatitis from poison ivy or nickel allergy. When small 

molecules found in cosmetics, plant material or jewellery been exposed 

to the skin, these haptens link up with proteins in the skin to form 

antigens and elicit an excessive immune response. This response is 

mediated by Tc cells interacting  with allergen presented on MHC class 

I proteins on phagocytes (Dewar, 2012-2015) 

 Real life examples of hypersensitivity reactions are rashes and redness of 

skin upon exposure. 

 

QUESTION 6 

6.1. in figure 1. Of this abstract, they refer to the effects of the brain activity to the immune 

system. I totally agree with their statement. The brain controls everything in the body, 

so if you are stressed out, this limits the brain and it cannot function at its full 

capacity, certain hormones will not be produced or released on time, in the same 

way, certain mediators will not be produced resulting in the immune system being 

susceptible to being attacked. 

 

https://en.wikipedia.org/wiki/Mast_cell#Mast_cell_mediators
https://en.wikipedia.org/wiki/Mast_cell#Mast_cell_mediators
https://en.wikipedia.org/wiki/Granule_(cell_biology)
https://en.wikipedia.org/wiki/Antigen
https://en.wikipedia.org/wiki/Allergen
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6.2. Firstly I would say that stress that lasts for a few days or weeks would not have such 

an impact, however, stress that lasts for long periods of time would make it hard for 

anyone to stay healthy. Stress allows your body to become more hospitable to 

cancer, which ofcourse no one wants to happen. Stress not only affects your risks of 

cancer but also the risk of digestive problems and digestion. Stress hormones 

prevents the killing and spreading of diseased cells, a process called “anoikis”. 

Stress hormones also increase the production of specific growth factors that increase 

your blood supply. In my opinion the is the cause of cancer through stress. People 

need to learn how to manage their long term stress by maybe talking to a 

professional in order to keep their immune systems healthy, and prevent that from 

contracting such diseases. 

 

6.3. Acute/short term stress causes an increase of stress hormones such as, adrenaline, 
noradrenaline and cortisol, this leads to the increase of the heart rate and blood 
vessels dilate, which in turn increases the blood pressure. 

 While on the other hand chronic stress can cause damage to the cardiovascular 
system. Stress ultimately increases the heart rate, increases stress hormones which 
increases the blood pressure and this can really take its toll on the body. Eventually it 
leads to hypertension, heart palpitations, attacks or even a stroke. It is important to 
keep your blood pressure normal 
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