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To understand autoimmune disease one must first understand the terminology associated with the disorder. Common terms associated with AD are Immunogen, a substance that induces a specific immune response. Antigens (Ag) a substance that reacts with the products of a specific immune response. Antibody (Ab) a specific protein which is produced in response to an immunogen and which reacts with an antigen. T cells a type of blood cell that protects the body from infection.
Epidemiology is concerned with the search for health-related causes and effects of certain diseases. In regards to autoimmune disease your immune system attacks healthy cells in your body by mistake. Out of the 81 autoimmune diseases documented 78% of them affected women. “Previous reports state that women have a 2.7 times greater risk than men of acquiring an AD.” Theories attempting to explain this phenomenon include the "effects of female hormones on immunity and an encoded gene on the X- chromosome."(Cooper et al., 2003) Most AD’s can occur at any age, there’s type 1 diabetes, juvenile rheumatoid arthritis, Coeliac disease, Evans syndrome and Autoimmune Neutrogena all with a predominating onset of 0-9 years of age. Rheumatic fever, Vitiligo, Narcolepsy and Stills disease affecting people age 10-19. Our bodies ability to differentiate between self and non-self, what's you and what's foreign is a defining characteristic of a healthy immune response system. A flaw can make the body unable to tell the difference between self and non-self. When this happens, the body produces antibodies that attack normal cells by mistake. As a result of the attack on foreign objects within the body, the T cells fail to stop the invasion and regulation of the immune system is suppressed. Overall, autoimmune diseases are common, affecting more than “23.5 million” Americans (CDC) although each disease has its own unique defining characteristics; plenty of them share similar symptoms, such as fatigue, weight loss, dry skin, diarrhea and low-grade fever. For many autoimmune diseases, symptoms are mild during childhood and asymptomatic in adulthood. Celiac disease is a common AD resulting from intolerance to the protein gluten. Consumption of foods containing the proteins secalin, hordein, and gliadin result in inflammation of the small intestine. Inflammation is a common sign of infection and triggers the immune system to respond to that site; being the site is located in the small intestine the mucosal lining is affected. Atrophy is noted among the villi, this in turn leads to malabsorbtion and digestion of essential nutrients.
It is noted in a study on celiac disease diagnosis, treatment and prevention. The protein gliadin consumption causes an immune response in the small bowel. CD is currently treated by lifelong GFD adherence. CD is difficult to diagnose because of it shares symptoms and immunologic features with other common digestive disorders. The study focused on differentiation of gluten sensitive and celiac disease, evidence based approaches diagnosis, treatment and possible prevention.
Among health problems associated with gluten, many people are gluten sensitive rather than truly being gluten intolerant. In predisposed population, 95% have the DQ2 or DQ8 form of HLAs, the body produces an inappropriate autoimmune response to gliadin. A small number of gluten sensitive patients have specific T cell present in small intestine. This T cell mediated reaction produces antigliadin antibodies immunoglobulin A (IgA) and immunoglobulin G (IgG) to tissue transglutaminase (tTG). These autoantibodies cause atrophy of the villi of the mucosal lining of the duodenal and jejunal regions of small intestine, thus cause numerous problems to the bowel system, leading to malabsorbtion of nutrition. Symptoms gradually resolve over weeks or months after gluten has been removed from diet.
Only 2% to 3% people develop the disease among 30% to 40% of the population carry the genetic biomarkers. An abnormally permeable intestinal wall is implicated to be a factor other than genetics that develop CD in adult who were previously gluten tolerant. Therefore, serologic screening for celiac disease in patients with irritable bowel syndrome may be useful.
In addition to GI problems, undiagnosed and untreated celiac disease may lead to many health problems relating malabsorbtion – osteoporosis, tooth-enamel defects, central and peripheral nervous system disorders, pancreatic disease, and gynecologic disorders. Celiac disease may also produce chronic fatigue, short stature in children, joint pain, and dermatitis herpeti- formis (itchy skin lesions).
Standard diagnostic procedures include testing for high levels of IgA antibodies against the tTG enzyme produced in intestine, screening for IgG. A small intestinal biopsy is considered the gold standard necessary to confirm the diagnosis. Because of the clinical complexity of the disease, a newer diagnostic approach, which is a “4 out of 5 rule”, can be applied.
Lifelong gluten-free diet has been the only treatment available for CD, along with vitamins and minerals, pancreatic enzyme, probiotic, prebiotic and botanical supplements to prevent nutritional deficiencies. Horowitz S. (2011)
Timing of dietary exposure to gluten may help prevent the disease in at-risk infants. Because celiac disease is unique among autoimmune diseases in that its environmental trigger has been identified, knowledge regarding its pathogen- esis serves as an ideal model to understand the mechanisms of action of other autoimmune disorders better.
Research has shown different varieties of causes of celiac disease. In many cases it can be caused by genetics, by an exposure of long gluten intolerance leading to celiac disease. In these particular articles they researched how the hormones ghrelin and leptin affect Celiac disease factors both with the control of a gluten free diet and on a normal diet and the other researched how T-cells are affected by gluten free diet and how the immune deregulation is not initiated by gluten.
After gluten free diet, conditions of Celiac disease sometimes do not decrease. Studies have shown that the RMR and malnutrition are increased and therefore, causing energy waste in those with celiac disease. 
One study analyzed the relationship to ghrelin and leptin to energy balance regulation, energy metabolism, and how these affected the changes in the body of those with Celiac disease before and after gluten free diet. (Capristo et. Al. 2005) Subjects were analyzed before and after GFD. They analyzed the duodenal mucosa lesions both before and after treatment. In some, after the GFD lesions and mucosa became normalized.
The results of this study were lower blood iron transferrin, vitamin B-12, folic acid, and hematocrit in those who did not get treated with GFD. In those patients treated with the gluten-free diet, plasma lipid oxidation, body fat, RMR values, loss of lipids in stool, all increased. Plasma leptin was low at diagnosis in both groups, plasma ghrelin reduced in treatment due to the lipid intake and oxidation. It was also found that patients who went untreated were able to better utilize carbohydrates as fuel substrate in RMR conditions. The study found a significant correlation between ghrelin and the intestinal mucosal lesion and the extent of severity.
 The author concluded that there was a difference in the concentrations of gastric inhibitory polypeptide, somatostatin, and secretin. They also resulted that there was an impaired after meal response of GIP, enteroglucagon, and secretin after GFD treatment. Ghrelin low plasma levels were also found and were believe to be in relation to the fat mass and body weight increase. Leptin was found to be insignificant with ghrelin concentration in those with treatment. Overall, the authors concluded that the use of analyzing tissue cells may not be enough to find a complete recovery of the mucosal lining lesion found in CD and that further study is required. Further studies need to be done to focus more on this GIP response and how ghrelin role affects celiac disease.
 As mentioned previously, hormones play an important role of how celiac disease can be controlled via Gluten Free Diet. Gluten free diet for many that develop celiac disease has been said to calm the symptoms that come with celiac disease. In particular, the next study researched how gluten free diet affects the T helper cells role in the body.
 Celiac disease is said to be an autoimmune disease that develops from those who are genetically predisposed. The purpose of this study was to find how T helper genes in the GI tract and peripheral blood are affected by gluten free diet and to find how immune deregulation is not from a reaction with gluten. (Lahdenperä, et. Al. 2011) Although the pathway of gluten-induced immunoresponse in Celiac Disease (CD) is not yet completely clarified, the progress was gained by the study of the candidate genes. The purpose of this study was to compare the gene that express signs of CD and explore the genetic features of potential CD individuals. One study was done on 127 children with positive anti-issue transglutaminase without mucosal lesion. After the first biopsy was clinical laboratory assessment, 21 symptomatic patients went on GFD while others remained on normal diet. The second biopsy was done 2 years later to anticipate if symptoms ensued. The 21 patients on a GFD became negative for CD-related auto antibodies but 6 of them did not show any clinical response to GFD. Others develop different immune disorders, mucosal lesion, vitamin K deficiency etc. The cases were compared to a set of 311 overt cases to evaluate the HLA-related risk, and compared to cohort of 643 cohort to evaluate the genetic risk allele. Results show potential CD bear a lighter HLA-related risk. The expression of IL-21 was completely suppressed in potentials compared to celiacs and to controls, in contrast IL-2, KIAA1109 and c-REL expression were over-expressed. In conclusion, potential CD show genetic features slightly different from celiacs. Conditions are differentiated by genetic and expression markers. (Auricchio et al. 2011)
 It has been shown with previous studies that the T cells begin to react against transglutaminase deaminated gliadin. The T-cells are thought to be IFN-y (interferon) and TNF-a (tumor necrosis factor) and are involved in the development of the inflammation of the epithelial lining. The IFN- y and TNF-a are creating no regulation of immunity in the intestinal immune cells. It is believed that the response is from the transglutaminase gliadin peptide. Children from ages 2 – 11 years old that were suspected to have CD were used in this study. Intestinal biopsies were taken before treatment with GFD and after treatment. Blood samples were taken; RNA was isolated from blood samples, reverse transcription was performed on RNA.
 	The study resulted in no normalization of TH1-3 cells expression. Those with CD had high Th-1 levels that meant high IFN-y. GFD did normalize the TH-2 related cells either. TH1 expression was found in the intestinal biopsies, and how high levels of IFN-y and STAT1 (transcription activator) were prominent in those who have untreated CD. The mentioned markers are associated with less regulation of the immune system was another result. This deregulation leads to intolerance to gliadin in those with CD. It also concluded that the T helper genes were not normalized by the gluten free diet, so therefore there was a deregulation of immunity not dependent on gluten. Other studies have researched a variety of immunological approaches as to what is the precise pathology of celiac disease.
In patients with celiac disease human leukocyte antigens (HLA) DQ2 and DQ8 respond to the glutamine in gluten, because of it has no charge, and uses tissue transglutaminase (tTG) to turn it into negatively charged glutamic acid which results in the inflammation of a gluten-specific T cells and causes the symptoms associated with the disease such as intestinal edema, legions in the small intestine, and also symptoms associated with irritable bowel syndrome. (Koning et al., 2005)
The most common way that celiac disease presents itself is difficult to recognize because it resembles the symptoms of common digestive problems such as bloating, abdominal pain, and diarrhea, constipation, flatulence, and lactose intolerance. Problems non-gastrointestinal include osteoporosis and iron deficiency among many others. In children the presentation of celiac disease can be more noticeable as well as more detrimental to their health due to the diseases ability to stunt the growth of the child, disrupt intellectual development, cause epilepsy, and dental abnormalities. Although the disease can be diagnosed early with an endoscopy, it can remain dormant for the reason that it may take years for it to develop and present noticeable signs and symptoms. Patients with celiac disease are often miss diagnosed with irritable bowel syndrome based on its presentation and are proscribed a high fiber diet. However, with a high fiber diet the symptoms of the disease will worsen due to the consumption of whole and multi grain foods because the body is unable to digest them due to their gluten content. Upon this discovery of intolerance patients are then prescribed wheat and gluten free diets to stifle the symptoms. Because of its presentation celiac disease is often overlooked as the diagnosis to many gastrointestinal difficulties but in the future should be considered in clinical cases of chronic diarrhea, fat-soluble vitamin deficiencies, persistent iron deficiency anemia, and obesity as well as many other ailments and deficiencies. 
 	Before gluten was associated and determined to be the cause of celiac disease, diagnosing it was based solely on the description of steatorrhea, weight loss, and malnutrition. Now the diagnosis includes the positive affect of a gluten free diet and the presence of legions in the small intestine to determine if the disease is present. However, the challenge with the disease is not with diagnosing it but with identifying those who may possess the disease and also once identified which tests would be the most effective in screening for it. Many professional still rely on invasive methods of screening for it because they are not familiar with the combination of symptoms that celiac disease presents. As far as future diagnosis of the disease, individuals with conditions associated with a high risk of the disease, which include a vast majority of gastrointestinal and autoimmune diseases. 
 	Once an individual who may have celiac disease is identified the primary option for screening for the disease is a biopsy. But before the biopsy is performed a series of precursor tests that screen for deficiencies in hemoglobin, RBC count, carotene, and concentration of vitamin D and folate. The screening of the disease also includes X-rays of the small intestine that indicate there is swelling of the mucosa folds of the ileum. The most important factor in screening for the disease is whether the patient has been consuming a gluten free diet because the absence of gluten may result in a normal biopsy which confirms that the individual does have the disease. When individual with the disease are identified immediate family members should be screened as well to determine if its presence is a dominant inherited trait within the family. After being both diagnosed and screened for celiac disease the next step to look at is treatment specific to the individual.
 	The initial and most crucial treatment for celiac disease is the removal of gluten from the diet to prevent any further damage to the intestinal mucosa. Individuals with celiac disease that abide by the gluten free diet often see drastic improvement to their symptoms as well as their overall intestinal health. Even though the treatment may seem simple, often individuals with the disease do not completely abide by the gluten free life style. In order to avoid reverting back to the life style that initially caused the disease to flare up the patient should be thoroughly informed on more than one occasion the consequences of not conforming to the diet. 
 Overall, Celiac disease is still in need of various studies in order to completely understand the pathology, the effects on the body and its metabolism and the best method of treating different individuals with celiac disease.
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