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IMMUNODEFICIENCY
1.     X- linked Agammaglobulinemia
This immunodeficiency disease is characteristic of the low level of white cells, proteins that are produced by the immune systems to help the body fight infections. The disease is genetically inherited and mostly affects boys than girls (Suri, Rawat, & Singh, 2016).   The problem results from the insertion the Bruton tyrosine kinase, located in the X chromosome in males. People suffering from the disease show develop never- recurrent and frequent bacterial infections. The symptoms start as early as the first six months of infancy. The infections associated with X - linked Agammaglobulinemia include middle ear infections, lung infections, skin infections, sinus infections, and chronic diarrhea (Suri, Rawat, & Singh, 2016). The treatment of the disease purposes to improve the body immune system of the patients. The diagnosis involves the administering of immunoglobulins for mild cases and the use of antibiotics for frequent infections.
2.     Autosomal Hyper IgM Immunodeficiency
The autosomal Hyper IgM Immunodeficiency falls under four categories according to the affected cells (Leven, et al., 2016). The Hyper IgM syndrome type 1 result from the mutation in CD4OLG gene. The second type results from the mutation of AICFDA genes. The third type of X-linked hyper IgM syndrome is a result of mutation in the CD40 gene and the last type develops because of mutation in the UNG gene. People suffering from the disease portray distinctive symptoms depending on the affected cells (Leven, et al., 2016). For instance, patients of Hyper IgM syndrome type 1suffer from recurrent pus- producing infections which are bacterial. The infections may affect the lungs, middle ear, ear canal, and the eye (eyelids and the sclera). The symptoms manifest in the first or the second year of infancy (Leven, et al., 2016). The affected are treated with antibiotics and genetic counseling done to prevent future health inconveniences.
3.     X- Linked Hyper IgM Immunodeficiency
The disease is caused by abnormal levels of immunoglobulin or antibodies, proteins that constitute the immune system of the body (Gallagher, et al., 2016). People with this condition suffer from brain and spinal cord infections, gastrointestinal tumors, and liver disease. Also, the affected people may develop lymphoma, the cancer of the cells of the immune system. The condition is caused by duplicate mutation because the gene found in the X chromosome in males doubles (Gallagher, et al., 2016). The males suffer from this disease more than females because for the female to suffer the condition mutation has to occur in the two X chromosomes. People with the condition have low levels of neutrophils, white blood cells. The symptoms for the condition include sinus, pneumonia, and ear affections which are recurrent. The symptoms appear in early childhood stage (Gallagher, et al., 2016). Another symptom is that the children who suffer the condition do not gain weight and experience retarded growth. The treatment of the disease is through antibiotics.
4.     What things do the self/ Non- Self (SNS) model of immunity have in common with the Danger Model?
The SNS and the Danger Model are similar in that both models categorize antigens into two sets i.e. the self and the non- self-antigens. The two sets of antigens are either harmful or harmless to the human body. In the Danger model, the harmful antigens are those that can cause the death of a body cell (Garg, & Agostinis, 2017). The non- self and include pathogens, toxins, etc. However, dangerous self- entities include cell or gene mutations. The harmful antigens may cause non- physiological cell death or induce stress.
5.     How does the Danger Model differ from the SNS model?
The Danger Model holds that the immune system is not selective of the self and the non- self-antigens. However, the immune system differentiates the harmful and the harmless antigens. The dangerous entities in the body are damaged by the white blood cells while harmless are not. On the contrary, the SNS Model asserts that the immune system is capable of differentiating self and non- self-antigens (Pacheco-Tena, & González-Chávez, 2015). The self-antigens are tolerable while the non- self-antigens are damaged. According to the proponents of the theory, B lymphocyte recognizes foreign materials and become active. Then, the CD4 and the T helper cell assist the B lymphocyte. 
Qn. 7     Describe Ehrlich’s side-chain theory
The side-chain theory explains how the immune system responds to antigens. According to Ehrlich there are chemical reactions that take place during infections (Kurosaki, 2016). When the theorists developed the theory he held that chemical substances in the body included toxins and antitoxins and they provoked the immune system to initiate chemical reactions to counteract any harmfulness. The theory explains the relationship between antigens and antibodies and the formation of the latter.
Qn. 8     How was Ehrlich’s side-chain theory incorporated into the Clonal Selection Theory?
The Clonal Selection Theory scientifically explains the work of the lymphocytes during the fight against disease-causing antigens in the body. The theory was developed by Burnet to explain how the antibodies form during the start of the immune system response (Hodgkin, 2018). Later, the theory was accepted as a scientific way of explaining the relationship between antigens causing harm in the body and the antigens. The Clonal Selection theory borrowed some concepts of the Ehrlich’s side-chain theory, such as the formation of the antibodies. Therefore, side-chain theory helped in the development of the Clonal selection theory because it set the bases for the explanation of different concepts that pertain to immune response.
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