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Abstract
Pernicious Anemia is a condition that affects additional organ systems of the body apart from the stomach cells. Although it originates from the destruction of parietal cells found within the stomach, the condition has the ability to influence oxygen supply in the red blood cells. Its diagnosis relies on the symptomatic responses such as low hematocrit, low levels of vitamin B12, low oxygen levels, presence of autoantibodies against the parietal cell and peripheral blood smear that shows abnormal RBC. In addition, the case also analyses the replication of red blood cells when oxygen count in the blood is rendered low. In an attempt to rectify the fight against pathogenic infections, this case looks at the roles of antibodies in relation to the structure of immunoglobulin. The types of antibodies and how they are structurally binding with antigens is impactful in understanding how the human immune system works. Appreciation of Biology requires absolute understanding of how its systems work.


Teri’s Pernicious Anemia Case Study Analysis
Introduction
Understanding biological concepts is relative to understanding the general human life. Concepts relating to hemoglobin and protein synthesis, antibodies and body cells are supposed to guide understanding of body tissues, organs and system functioning.  Analysis of Teri’s health report outcome relates to understanding the general biological concepts discussed in this paper.
Effects of Parietal Cells Destruction, its Correlation to Vitamin B12 and Lack of Pepsin
Teri is lacking acid-related compounds called hypochlorhydria. Nganzeu, Bock & Johnston (2020) discuss that hypochlorhydria is the shortage of hydrochloric acid in the stomach. Hydrochloric acid helps in cell functionalities that absorbs and digests nutrients. Because stomach emissions are constituted by various enzymes and mucus that work to protect the stomach walls against infections, the absence of parietal cells causes the underlying symptoms such as low levels of vitamin B12 (Nganzeu, Bock & Johnston (2020).
Parietal cells facilitate the breakdown of vitamin B12 from a food substance in the stomach. Parietal cells are responsible for the production of stomach acid, hydrochloric acid (Burclaff et al., 2012). The acid has the potential to generate vitamin B12 from the food taken into the body. When the acid dissociates the said vitamin from the food, the products are mixed with additional compounds in the stomach which causes the ileum to absorb vitamin B12.  In summary, the parietal cells synthesize the breakdown of vitamin B12 from food compounds and its subsequent absorption into the ileum or small intestines.
Teri lacks pepsin due to her Pernicious Anemia condition that has depleted cells that work to break down vitamin B12.  Pepsin serves the purpose of breaking down protein compounds in the stomach cells. These are the similar cells that are meant to assist the hydrochloric acid in absorbing vitamin B12 in the ileum. The absence of these stomach cells results in a maladaptive protein synthesis that disfavors available protein breakdown. This makes it among the leading causes of pernicious anemia.
The Shape of Healthy Red Blood Cells and Hematocrit
Had Teri been healthy, her red blood cells would take a disc-shape. Chan, Low & Lee (2016) discuss that a normal functional human red blood cell should look like a normal disc with the appearance of concaveness. This kind of image of a red blood cell can be viewed under a light microscope. Conversely, with Teri’s diagnosis, her red blood cells look like a crescent moon. This image is an indication of some underlying illness such as sickle cell anemia and even leukemia in other cases.
Hematocrit encompasses the percentage volume of red blood cells in the blood. A normal distribution of red blood cells in the blood varies with sex (Toh, 2017). The male percentage count is between 40 - 55%, while the female percentage count is between 36 - 48%. Cardiologists and special organ care physicians in the research conducted by Toh (2017) have concluded that the difference is attributed to a number of genetic factors. An indication of slightly lower or higher volume percentage is a demonstration of acute illness or some challenge. In many cases, a decreased number of red blood cells creates respiratory complications.
Erythropoiesis is the process that creates the formation of new red blood cells when the number of red blood cells in the blood decreases. Kumar et al. (2020), discusses that when there is a decreased oxygen supply in the blood, the kidney discovers for it is responsible for extermination of Carbon dioxide. Too much carbon dioxide means lessened oxygen in the blood. Kidney chiefly responds to low oxygen count in the blood by secreting erythropoietin hormone (Kumar et al., 2020).  This hormone works in conjunction with stem cells and bone marrow to create more red blood cells that should transport oxygen.
Role of Hemoglobin, Functions of Antibodies and Structure of Immunoglobulin
The protein that transports oxygen in our body is hemoglobin. Hemoglobin is produced in the bone marrow then transported with red blood cells. Hemoglobin is structurally encoded with four atoms that bind with oxygen before transportation to body tissues. Burclaff et al. (2017) particularly discuss that hemoglobin protein is made up of an organic compound called porphyrin that binds with oxygen atoms then transports blood from the lungs to the body organs, cells and tissues.
Antibodies are secreted within the white blood cells. Like the ordinary white blood cells, antibodies play the roles of fighting pathogenic infections in the body. They are produced predominantly to counteract the spread and defects of bacterial, fungal or parasitic infections. Antibodies, in addition, have the ability to bind with antigens so as to prevent an infection from affecting the body given that there are distinct delicate tissues in the body. For instance, virologists rely on the knowledge of antibody-antigen correlation to determine the right blood group or organ system to be donated or transplanted to another person.
Antibodies are of many types including IgG and IgM. The codification given to the types of antibodies are specified according to the continuous and variable regions in the antibody structure. The constant IG in the two types of antibodies depicts the immunology acronym derived from the word globin from immunoglobulin (Kumar et al., 2020). The difference between the IgG and IgM is founded on the concept of the variable and constant role each type of the two antibodies play in fighting infections (Kumar et al., 2020). IgG antibody characteristically has two antigen-binding points. It also has the highest number percentage quantity in the serum more than other antibodies.  IgM antibody is characteristically made up of ten antigen-binding locations as shown by Kumar et al. (2020). It is also the second-highest in the percentage of serum occupancy after IgG.
The structure of immunoglobulin consists of four indistinguishable heavy and low chains that connect antibodies with antigens during the serum binding process. The binding should be conversantly noted to refer to creating a protective shield against infectious pathogens. Each of the four chains is linked to amino acid. The amino acids synthesize protein for forming chain links with antigens as discussed by Dimitrov & Lacroix-Desmazes (2020), for protecting inner tissues. The amino acids help the proteins to counteract infections.
Conclusion
Learners need to appreciate the integration between the body disease immunology, respiratory and general functional systems of the body.  Understanding the roles of red blood cells in the blood in the transportation of oxygen should go hand in hand with appreciating what hemoglobin and immunoglobulin do to the body against infections. The structures and shapes of red blood cells as well as immunoglobulin are corresponding to the functions they serve in the body system functioning. Biology is only life when one understands the inner organs and tissue functions.
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