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Immunology
Immunology is a subject in biology that involves analysis of the immune system its organs, chemical composition, and organisms (Marshall, et al., 2018). The immune system is what protects the body from infection or harmful organisms in the body. Without an understanding of the immune system, most people would die of preventable or curable diseases or infections. However, an understanding of the immune system helps to protect the body from harmful and unwanted organisms such as pathogens, germs, viruses, and bacteria (Marshall, et al., 2018). There are different process that define how the immune system reacts to intruding or foreign pathogens. These reactions are critical in defending the body from harm. However, the immune system is not always able to defend the body from foreign pathogens. 
The following paper aims at analyzing how the immune system works in responding to intruding or harmful organism in the body. Moreover, it will consider what occurs when the immune system fails to perform effectively. The immune system must preserve a sensitive balance with strong defensive reactions that can destroy huge numbers of invading or foreign pathogens while not destroying the host’s body. The lack of the defensive responses can result in immune deficiency while increased destruction of the host body during defensive reactions can result in autoimmunity. 
The immune system is composed of proteins and cells that work to protect the skin, intestinal tract, respiratory passages, and other internal areas from foreign pathogens such as fungi, parasites, viruses, or toxins among others (Hayat, M2018). To understand immunology, it is important to define some of the common scientific terminologies used in this topic. The immune system is composed within serum. Serum is a liquid found in the blood that has no cells after clotting has occurred. The serum carries the necessary defensive proteins that are used to destroy invading pathogens (Hayat, M2018). The serum contains a certain fraction known as immunoglobulin that features precipitin, agglutin, and antitoxin aspects (Hayat, M2018). Foreign organisms such as viruses that cause the immune system to respond are known as antigen. When the antigens enter the body, the immune system reacts by releasing antibodies to fight the foreign organism. To attack the antigens, antibodies attach themselves on the epitope, which is the molecular side-chain found in antigens (Hayat, M2018). Furthermore, antibodies are the Y-shaped proteins found in the immunoglobulin portion of serum. 
The immune system is made up two defensive mechanisms, which are innate and adaptive immunity. The first line of defense against antigens is the innate immunity system. This immunity is antigen-independent meaning it is not used or triggered by specific antigens. This means that it can respond to foreign antigens immediately or within hours. The adaptive immunity is the second line of defense, which is antigen-dependent and specific. This means that it respond to specific antigens and only reacts to certain types of antigens. These are the primarily compositions of the immune system. 
The main function of the innate immunity is to recruit immune cells and send them to areas infected with antigens or areas with inflammation by producing cytokines. Cytokines are proteins that enable cell-to-cell communication (Marshall, et al., 2018). The production of this protein triggers the release of antibodies, glycoproteins, and other proteins that stimulate the complement system. The complement system is a biochemical flow that serves to recognize and coat antigens (Marshall, et al., 2018). The process of coating invading antigens makes them vulnerable to phagocytosis. Phagocytosis is the process by which cells kill microbes by engulfing them and destroy their cell debris. Moreover, the innate immune response stimulates the extraction of dead antigens from the lymph, blood, tissue, and organs. 
Numerous immune cells are recruited by the innate immune response to kill and extract antigens (Marshall, et al., 2018). For instance, macrophage cells help in phagocytosis as well as antigen presentation where they can trigger the adaptive immune response. This means that the cells attack and kill antigens while activating the antigen-dependent immune reactions. Another example of immune cells is the lymphocytes that are response mediators to fight viruses, tumor cells, and natural killers (Marshall, et al., 2018). The innate immune system uses different mechanisms for defending certain areas of the body. On the skin, the immune system applies a mechanical barrier that keeps off microbes while maintaining an acidic environment that inhibits microbial growth. In the mucous membrane, the mucous helps to trap foreign antigens as the cilia help to flush them out. In the physiological defense, the innate immune system maintains a normal body temperatures as well as an acidic environment to inhibit antigen growth (Marshall, et al., 2018). This means that any foreign bodies are easily killed or unable to grow. All these mechanism are the first response of the immune system and work towards ensuring that these responses occur without harming the host body. 
When the innate immune response fails to defend against foreign microbes or antigens, the adaptive immune response is activated. The adaptive immune system recognizes specific antigens that are within other antigen or infected cells. The adaptive immune system also has the ability to record immunologic memory of certain antigens and launch an attack should a similar infection occur. The two basic cells used by the adaptive immunity include the T-cells and the B-cells. 
The T-cells originate from stem cells located in the bone marrow and migrate to the thymus where they mature (Marshall, et al., 2018). However, they require the action of other cells or antigen presenting cells (APCs) such as epithelial, macrophages, and dendritic cells to detect specific antigens. The APCs are primarily produced during the innate immune response. They digest foreign antigens and present it to the adaptive immune response that stimulates T-cells. T-cells activate and release numerous types of cells to destroy antigens such as CD4+ and CD8+ (Marshall, et al., 2018). Again, this mechanism also triggers effector cells such as granulysin and granzyme that attack the target antigens helping the immune antibodies to kill foreign antigens in infected hot cells (Marshall, et al., 2018). The T helper cells play a critical role in communication where they instruct antibodies to kill infected cells and clear dead cells. The adaptive immune response triggers the release of different antibodies that either kills antigens or helps to opsonize or coat them ready for destruction.
The innate and adaptive immune systems can easily fail to defend or kill antigens resulting in diseases or illness. This is the main reason why treatment is used to assist the immune system in getting rid of certain antigens. The immune system can fail in some conditions known as hypersensitivity. These are conditions that trigger the immune system not to respond effectively resulting in immune deficiency. Moreover, the immune system can attack or destroy the host’s cells as it responds to antigens resulting in autoimmunity. In the first hypersensitivity, exposure to certain foreign microbes such as allergens triggers an automatic release of antibodies that mix-up resulting in immediate inflammation (Marshall, et al., 2018). These conditions can occur when people have certain allergies. The second hypersensitivity involves the immune system cells inhibiting the normal functioning of red blood cells resulting in lysis and even death (Marshall, et al., 2018). Again, the immune system can also fail when antibodies mix with soluble proteins triggering an immune reaction where antigens are not present. This means that the immune system is not able to respond accurately triggering immune deficiency. The immune system can also release excess antibodies through overstimulation that can cause death of cells as well as tissue damage. Therefore, the immune system must function in a manner that is capable of defending against antigens without destroying host cells or subjecting them to harm. 
In conclusion, immunology covers many areas, but the basic understanding is focused on the innate and adaptive immune systems. Moreover, it is focused on the ability of the immune system to function optimally to avoid autoimmunity and immunodeficiency. The health or normal functioning of the immune system is critical for optimal health. The abnormal functioning can trigger reactions that attack the host cells instead of foreign microbes. In such a case, the reactions from foreign microbes can cause instant hypersensitivity. Again, if the immune system is unable to defend against antigens, the host can get infected or even die. However, certain antigens such as viruses or cancer cells can render the immune system unusable or useless resulting in immunodeficiency. Research is still needed to better understand the different types of specific antigens that still defeat the immune system.  
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