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ABSTRACT

Autoimmunity is a condition characterized by an imbalance in the immune system, where the immune system begins to
attack the body’s tissues, leading to inflammation and damage to organs and tissues. Autoimmune diseases do not have
a precise cause and are known for their various triggers. Many studies have been conducted to observe the causes of
autoimmunity, but due to the wide variety of autoimmune diseases, it is difficult to study all of them. In this review, we
will be discussing the different triggers of autoimmune diseases in general.

Introduction

Autoimmune diseases, such as systemic lupus erythematosus (SLE), theumatoid arthritis (RA), multiple sclerosis (MS),
and autoimmune hepatitis (AIH), are notorious for their difficult treatability and chronic nature. In these diseases, the
immune system, which is designed to protect the body from foreign bacteria and viruses, begins to attack the body's
organs because it mistakenly identifies the body's cells and tissues as foreign, [1] resulting in inflammation throughout
various parts of the body. Autoimmune diseases vary over a wide spectrum and are differentiated based on how they
attack the different organs within the patient's body.

These different autoimmune diseases often target and inflame different organs or parts of the body. For example,
multiple sclerosis primarily targets the nervous system, while autoimmune hepatitis affects the liver. Some autoimmune
diseases, like systemic lupus erythematosus, can even affect multiple organs, including lungs, kidneys, heart, joints,
nervous system, etc. [2].

Many times, autoimmunity begins well before the patient begins to experience any kind of symptoms, causing
the disorder to sometimes become life-threatening [3,4]. Understanding the causes of autoimmune diseases is crucial
because it can aid the diagnosing process of these diseases and can identify people at risk before the disease becomes
life-threatening. It is also essential to identify these underlying mechanisms to develop more effective treatments and
therapies that can help modulate the immune response and prevent further progression of the disease. Various causes
have been identified as autoimmune disease triggers. External or environmental factors generally trigger most autoim-
mune diseases, but some are genetically inherited.

Infections

Infections are vital contributors to the development of autoimmunity. Pathogens’ main mechanism to induce such con-
ditions is molecular mimicry [5]. This is because pathogens sometimes look very similar to the human antigen tissues
[6]. Antigen tissues are receptors found at the surface of the cells. They are crucial to the immune system because their
job is to detect and identify foreign antigens in the body [7]. As a result, the body’s immune system will begin to attack
the pathogens, eventually starting to attack its antigen tissues, which leads to autoimmunity.

The recent SARS-Cov-2 infection is a quintessential example of this phenomenon. Ever since the coronavirus
outbreak in 2019, there has been accumulating evidence that connects the SARS-Cov-2 infection with immune dysfunc-
tion [6]. Several case studies have shown that after being infected with the coronavirus, patients have been observed to
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have developed over 15 different types of autoantibodies [8]. Autoantibodies are antibodies created by the body’s im-
mune system that target “self-antigens” which are essentially a patient’s own tissues and organs [9]. the SARS-Cov-2's
ability to do so is due to its incredible ability to use molecular mimicry to hyperstimulate the body’s immune system.
This demonstrates how the SARS-Cov-2 infection’s link to autoimmunity and inflammation could be classified as ASIA
syndrome, a concept of autoimmunity syndrome induced by adjuvants, a concept created by scientists to gather all au-
toimmune-related viruses and infections [10].

Diet

The gut microbiome is found in the human gastrointestinal (GI) tract and has been gaining more and more attention
because it influences human health [11,12]. The gut microbiome comprises intestinal bacteria in the gastrointestinal tract
that help maintain immune homeostasis [12]. Diet is a major factor that shapes the gut microbiome, which can lead to
the pathophysiology of autoimmunity.

Excessive intake of fat, especially saturated or trans fats, can promote inflammation and obesity. Recent re-
search shows connections between certain fatty acids and their effects on the immune system [13]. For example, the fatty
acid, w-6 polyunsaturated fatty acids (PUFAs) are proinflammatory, and potentially worsen or even trigger autoimmune
disorders such as multiple sclerosis [13].

High intake of sodium from salty foods has also been found to be a major dietary trigger in autoimmunity. It
has been found that immune cells do not function very well under hypertonic situations, which is the result of high levels
of sodium intake [13]. These situations often cause immune cells to display proinflammatory behaviors, as well as acti-
vate pathogenic cells such as Th17, which are commonly associated with autoimmunity [14].

Food coloring, a common additive that is added to foods for a more appealing appearance, has been shown to
be one of the autoimmunity triggers too. Food coloring often contains a protein called tartrazine, which has been observed
in several studies to alter the immune system [15]. This protein often binds to cells and other parts of the immune system
such as hemoglobin and red blood cells. At the same time, their presence sometimes triggers an immune response, caus-
ing the body's immune system to begin to produce neoantigens to fight off tartrazine. However, this can lead to autoim-
munity because these antibodies will begin to attack the tartrazine, but at the same time, they will also attack whatever
the protein has bonded itself to as well [15, 16]. This is a crucial discovery because food coloring is found in almost all
foods that we consume today.

Stress

The human body comprises many complex systems, including the central nervous system (CNS), endocrine system, and
immune system, which work closely with one another [17]. This close relationship has caused many researchers to
hypothesize the effects of stress and how it contributes to the presence of autoimmunity. Studies in the past have shown
that stress activates the autonomic nervous system, which can often stimulate changes in the body’s immunity, these
stress factors can range from daily jitters to chronic stress disorders [17].

Inflammation, a major symptom of autoimmunity, has been observed in patients under chronic stress diseases
and illnesses. Disorders such as depression and anxiety can cause or increase the production of a protein called IL-6,
which can result in an unwanted inflammatory response, especially in middle-aged or older people [18].

In a study conducted by a Swedish research group, they surveyed 1.2 million people who fit into the respective
categories: patients with stress-related disorders, matched unexposed individuals (similar to the patients with stress-
related disorders, but not affected by them), and full siblings of patients with stress-related disorders. They concluded
that the people who had been previously diagnosed with a stress-reparated disorder were at a significantly higher risk of
an autoimmune disease. Notably, there were no gender preferences in the susceptibility of autoimmune diseases within
the patients who had stress-related disorders. A weak link between the siblings of the patient with stress-related disorders
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also showed a potential susceptibility to autoimmunity, which could suggest the role that genetics and early environmen-
tal factors might play in the development of autoimmune disorders [19].

Genetics

Eight percent of the human population is affected with an autoimmune disease, of those people, 78% are women [20]
which gives rise to the idea that genetic factors may contribute to autoimmunity. Typically, humans are born with 23
pairs of chromosomes, one of those 23 pairs are sex chromosomes, which differ in males and females. This is the same
in many organisms, where males have an XY chromosome, while females have an XX chromosome. The significant
size difference of the X chromosome and Y chromosome suggests that the X chromosome has more genes because of
its larger size. [1]

In a study using mice, Dr. Deborah L. Smith Bouvier and her team injected mice autoantigens that induce
experimental autoimmune diseases including, experimental autoimmune encephalomyelitis (EAE) and pristine-induced
lupus [21].

EAE and pristine-induced lupus are often used as models in experiments regarding autoimmunity. EAE simu-
lates multiple sclerosis, an inflammatory, demyelinating disease which are also key features represented in EAE [22].
Similarly, pristine is a membrane-activating compound that can produce antigens that lead to immune intolerance, and
create symptoms similar to systemic lupus erythematosus(SLE) [23].

They observed the mice’s immune response in both the males and females and tested for susceptibility to the
disease. It was revealed that mice with the XX chromosome complement were more susceptible to autoimmune diseases
than mice with the XY chromosome [21]. Notably, it was also observed that specific genetic backgrounds cause organ-
isms to be affected even more than just gender differences [21].

Conclusion

Autoimmunity is a peculiar area of medicine that causes immune dysfunction within the patient's body and can have
various triggers. These triggers vary from person to person and can be both environmental and genetic. The chronic
aspect of most autoimmunity makes the diseases difficult to diagnose and treat, especially in later stages.

Most autoimmune diseases currently do not have treatments that can fully cure the diseases, but just use immu-
nosuppressive medications and therapies to calm down the inflammation and further progression of the disease. How-
ever, this can increase patient’s risk of other viruses and infections, putting them in a more vulnerable position to be-
coming sick [24].

By identifying and understanding the triggers of autoimmune disorders, researchers can further develop new
treatments that can hopefully treat or even cure patients of autoimmunities, lowering the risk of the medications [3].
Researchers are still continuously exploring the topics of immunology to truly comprehend the complex process involved
in autoimmunity, with the ultimate goal of diagnosis, management, and treatment of these challenges and often debili-
tating conditions.
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