International Journal of Innovation and Applied Studies
ISSN 2028-9324 Vol. 40 No. 2 Aug. 2023, pp. 444-451

© 2023 Innovative Space of Scientific Research Journals
http://www.ijias.issr-journals.org/

Consequences of errors in the functioning of the immune system Descriptive review

[ Running title: Consequences of misstep of the immune system ]

Majda Samih* and Ahmed Omar Touhami Ahami?

Temporary teacher, Clinical and Cognitive Neurosciences Unit, Biology and Health Laboratory, Department of Biology,
Faculty of Sciences, Ibn Tofail University, Kenitra, Morocco

2Head Professor, Clinical and Cognitive Neurosciences Unit, Biology and Health Laboratory, Department of Biology, Faculty of
Sciences, Ibn Tofail University, Kenitra, Morocco

Copyright © 2023 ISSR Journals. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT: The immune system is a very complex network of cells, tissues and organs that work together to defend the body
against pathogens. Its two main components are: the innate immune system and the adaptive immune system. However, when
this system is compromised, the body’s ability to defend itself is impaired, which can increase the risk of developing at least
one of the more than 80 autoimmune diseases that affect a significant proportion of the world’s population. These illnesses
can cause a range of symptoms, including pain, fatigue, rashes, nausea, headaches and dizziness. They can also affect different
parts of the body, such as the skin, muscles, joints, tendons, blood and blood vessels, and even other organs. Also, it is not
uncommon to suffer from more than one type of autoimmune disease, as they share similarities in their basic immunological
mechanisms. In this review, we aim to provide a more comprehensive understanding of the impact and severity of immune
dysfunction. We will also describe the advantages and disadvantages of factors considered to promote immune function and
summarize current knowledge about the mechanisms of certain autoimmune diseases. We hope to shed light on this complex
subject and provide valuable insights into potential treatments and preventive measures for these diseases.
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INTRODUCTION

The immune system is a highly effective defense mechanism that plays a crucial role in protecting the body against a variety
of harmful pathogens, including viruses, bacteria, fungi and parasites. Its main function is to identify and eliminate these
potential threats in order to preserve the body as a whole. However, it is equally important for the immune system to maintain
a delicate balance between effectively eliminating pathogens and avoiding excessive immune responses. This balance is
achieved through a process called immune tolerance, which ensures that the immune system does not attack the body’s own
cells and tissues. Although this system is designed to function optimally, in some cases it can be compromised or immune
tolerance can be disrupted, resulting in a series of conditions known as autoimmune diseases, of which there are over 80 types
[1]. These disorders occur when the immune system mistakenly recognizes the body’s own cells or tissues as foreign and
launches an immune attack against them. These disorders are classified according to whether the autoimmune attack is
systemic or organ-specific [2]. They also share common features, including loss of tolerance [3], pathological pain [4],
production of auto-antibodies, a strong genetic component, environmental triggers and overlap between different diseases
[5]. Approximately 5% of the world’s population is affected by these diseases, with women accounting for 80% of cases [6]. It
is essential to maintain a healthy and robust immune system to prevent infection and disease. To do this, it is important to
understand the pros and cons of the factors that influence immune health, in order to adopt a balanced approach aimed at
optimizing the functioning of this mechanism.
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FACTORS THAT CAN PROMOTE THE IMMUNE SYSTEM
ADVANTAGES AND DISADVANTAGES
A) NUTRITION

The immune system constantly protects the human body against external aggression and internal threats. Maintaining this
performance requires an appropriate diet that provides the essential nutrients needed to function properly [7]. A balanced,
nutritious diet helps to strengthen the immune system and reduce the risk of infection. To function optimally, the immune
system needs essential nutrients such as vitamins A, C, D, E, B6, B12, zinc, iron and selenium [8, 9]. At the same time, overeating
in relation to physical activity can lead to weight gain, which in turn can lead to health problems such as obesity. Studies have
shown that obesity leads to a weakened immune system [10]. In addition, obesity can lead to metabolic disorders, immune
disorders and other diseases such as hypertension and diabetes [11-13]. On the other hand, nutritional deficiencies can lead
to reduced immunity and make individuals more vulnerable to infections [14, 15]. For all cells to function optimally, including
those of the immune system, adequate and appropriate nutrition is necessary. Maintaining a healthy diet is therefore essential
to promote overall health and well-being.

B) STRESS

For the immune system to function effectively, it is essential to have a healthy environment free from factors that can
interfere with its functioning, such as stress. Prolonged exposure to stress can have a variety of adverse effects on health [16,
17]. Many of the health effects of stress are mediated by the immune system [18-20]. Although short-term stress can be
beneficial in preparing the body for challenges and improving cognitive performance [21], chronic stress is generally
detrimental to health.

Stress is an unavoidable part of life and can take many forms and dimensions, including psychological stress, which can
make the body more vulnerable to disease. However, research has shown that a stress-free life is not always beneficial [22]. It
is therefore essential to manage chronic stress in order to maintain a robust immune system and good general health.

C) PHYSICAL ACTIVITY

Although physical activity can provide several benefits, it is essential to engage in the one appropriate to one’s ability.
Among these benefits is increased blood flow to vital organs including the spleen, which is essential for immune function [23].
It can also increase immune cell production and reduce chronic inflammation. However, excessive or high-intensity exercise
without adequate rest can lead to decreased cellular immunity and increased susceptibility to infectious diseases [24, 25].
Research has shown that the immune response associated with exercise is influenced by several factors, including the
frequency, intensity, duration, and type of activity [26, 27]. In addition, excessive exercise can cause intense fatigue which can
negatively impact the capacity of the immune system [28]. Conversely, a sedentary lifestyle, i.e. little or no physical activity, is
considered to be one of the main risk factors for immune function [29]. Studies have shown that inactivity can weaken the
immune system and make sedentary people more susceptible to infections and chronic health conditions [30, 31]. Therefore,
it is crucial to engage in regular physical activity appropriate to individual abilities with sufficient recovery time to prevent any
potential negative effects on overall health.

D) SLEEP

Age-appropriate sleep is not only essential for supporting the immune system, but also plays a vital role in promoting
physical, mental and emotional health [32]. Given its importance as a modulator of the immune response, research has shown
close links between sleep and the immune system [33]. In addition, it allows mental and physical recovery.

Sleep deprivation can weaken immunity and make the body more vulnerable to infection. Chronic deprivation of this factor
can be considered as a state of non-specific chronic stress, which in turn has an impact on immune function and general health
[18, 22, 34].

Excessive sleep, on the other hand, is associated with a number of health problems such as type 2 diabetes, heart disease,
obesity and so on.

To avoid any complications, optimal sleep has been recommended for its valuable physiological processes, which include
restorative and regulatory properties [35, 36].
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E) ALCOHOL

The link between alcohol consumption, the immune response and infectious and inflammatory processes remains
controversial and is not yet fully understood. Studies highlight the effects of excessive alcohol consumption, which can lead to
immune deficiency and increased susceptibility to certain diseases. In contrast, moderate alcohol consumption has been
associated with no risk [37] or a reduced risk of upper respiratory tract infections [38]. It has been suggested that moderate
alcohol consumption has a beneficial impact on the immune system compared with alcohol abuse or abstinence [39- 43]. Some
studies have added that moderate alcohol consumption may have favourable effects on health, such as reducing the risk of
cardiovascular disease [44]. However, it is important to note that the effects of alcohol can vary from one person to another
due to a number of factors that can influence these effects on an individual. In conclusion, it is strongly advised to approach
alcohol consumption responsibly and to be aware of the potential risks and differences in reaction between individuals.

F) CLEANLINESS

Cleanliness can have both positive and negative effects on the immune system. On the positive side, exposure to a diverse
range of microbes in the environment can contribute to strengthening the immune system. Additionally, it has been shown
that exposure to certain types of microbes has a beneficial effect on health [45, 46]. Some studies suggest that exposure to
microbes in early childhood is necessary for the proper development of the immune system [47]. On the other hand, excessive
cleanliness can weaken the immune system, and it needs to be exposed to a variety of microbes to develop and maintain its
capacity.

In summary, the balance between cleanliness and exposure to microbes is important for the proper development and
functioning of the immune system. While it is important to maintain good hygiene practices, excessive cleanliness should be
avoided, and exposure to a diverse range of microbes should be encouraged as much as possible.

G) SMOKING

Each of the factors discussed above has its positive, negative, and optimal aspects, except for smoking. Smoking is one of
the leading causes of preventable death and disease [48] due to the many harmful chemicals found in cigarettes, including
nicotine, tar, and carbon monoxide [49, 50], as well as addictive additives. This highly addictive habit has numerous negative
health consequences, weakens the body’s ability to fight disease, and increases the risk of immune system problems [51].
However, banning smoking in public places has been shown to significantly reduce the exposure of non-smokers to second-
hand smoke [52]. Smoking has no benefit for any part of the body, including the immune system. Quitting smoking, on the
other hand, offers numerous benefits, such as improved lung function, a reduced risk of disease, and better overall health and
well-being. By monitoring and implementing the positive aspects of the other factors mentioned, individuals can strengthen
their immune system, promote good health, and reduce the risk of autoimmune diseases.

AUTOIMMUNE DISEASES

Autoimmune diseases are caused by a malfunction of the immune system, which accidentally attacks the body instead of
protecting it. The exact causes of this failure are not fully understood, but they probably result from a combination of genetic
and environmental factors such as excessive exposure to chemicals [53] or solvents. These diseases can have a variety of
symptoms depending on the type and organs affected, but certain signs are common, such as fatigue, joint pain, skin rashes,
digestive and neurological disorders, weight loss and inflammation. There are more than 80 types of autoimmune disease that
affect different organs and tissues of the body. Some are more serious than others and can cause lasting tissue damage, while
others only affect a person’s quality of life without causing significant physical damage. In addition, many of these diseases
have similar symptoms or can occur simultaneously in the same individual.

Studies have shown that people with a family history, certain ethnic groups [54] and those who have been exposed to
certain environmental factors are more likely to develop an autoimmune disease. It is true that many autoimmune diseases
affect women more frequently than men, with ratios varying according to the disease. The reasons for this gender disparity
are not fully understood, but hormonal factors and the strength of women’s immune systems may play a role.

Autoimmune diseases are considered multifactorial because of their complexity and the involvement of multiple factors in
their origin, which makes their prevention and effective management difficult. The variation in symptoms of these diseases
from person to person makes diagnosis difficult. Although treatments are available to manage these symptoms and reduce
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inflammation, autoimmune diseases are generally considered incurable [55, 56] and often require ongoing management and
care.

Treatment goals generally focus on reducing inflammation and suppressing the immune system to prevent organ and tissue
damage. However, there are some exceptions to this rule, such as certain types of autoimmune diseases that can go into
remission or be effectively treated with drugs or other therapies [57, 58]. Although autoimmune diseases remain complex,
ongoing research efforts aim to elucidate their underlying mechanisms, improve diagnostic methods and develop more
targeted and effective treatments. In the meantime, improving the quality of life of people suffering from these enigmatic
diseases is essential. This includes cultivating a positive frame of mind in these individuals so that they accept their fate,
implementing effective symptom management strategies, adopting a nutritious diet, encouraging them to engage in regular
physical activity and reducing stress levels to a minimum.

SOME FACTORS INVOLVED IN TRIGGERING AUTOIMMUNE DISEASES

Autoimmune diseases are complex conditions. Although the exact causes of these diseases are not fully understood, studies
point to several factors that can contribute to their development and trigger their appearance. Here are just a few of the factors
known to be involved:

a) Environmental triggers: Various environmental factors have been implicated in the onset of autoimmune diseases [59, 60].
These may include infections (viral or bacterial), exposure to certain chemicals [53] or toxins, or even physical or emotional
stress [61].

b) Genetic factors: There is some evidence to suggest that certain genetic factors may predispose individuals to autoimmune
diseases [62]. A family history of autoimmune disease increases the risk of developing one.

¢) Hormonal factors, particularly in women, also play a role, with fluctuations during puberty [63], pregnancy or the
menopause influencing the development or progression of the disease.

d) Immune system dysfunction: Autoimmune diseases result from dysfunction or disruption of the immune system. It is
thought that certain events can upset the balance of immune cells and the signals they receive, leading to an inappropriate
immune response against the body’s own tissues.

e) Gut microbiome: The composition and diversity of the gut microbiome, the collection of micro-organisms living in the
digestive tract, can have an impact on immune function [64]. Imbalances in the intestinal microbiome, such as dysbiosis
(alteration of normal microbial communities), have been associated with autoimmune diseases.

Understanding these factors and their interactions can provide valuable insights for improving diagnosis, treatment, and
prevention strategies for autoimmune diseases.

CURRENT KNOWLEDGE OF THE MECHANISMS OF CERTAIN AUTOIMMUNE DISEASES AND THEIR TARGETS

Autoimmune diseases occur when the immune system, responsible for protecting against foreign invaders such as bacteria
and viruses, mistakenly attacks its own cells and tissues. These diseases can affect various parts of the body and have various
manifestations, and all share a common underlying mechanism of immune dysfunction.

The exact mechanisms by which autoimmune diseases develop are not fully understood, but significant progress has been
made in unravelling some of the key factors involved. Researchers have identified some autoimmune diseases, including
rheumatoid arthritis, multiple sclerosis, type 1 diabetes, lupus and celiac disease, Myasthenia gravis (MG) and have gained a
better understanding of their causes and effects.

In rheumatoid arthritis, the immune system primarily targets the synovial membrane [65], which lines the joints. The
immune cells misperceive the synovial tissue as a threat and trigger an inflammatory response, resulting in joint pain, stiffness
and swelling. Over time, this chronic inflammation can damage the joints and surrounding tissue.

Multiple sclerosis is characterised by the immune system attacking the myelin sheath, a protective covering around the
nerve fibres of the central nervous system. When myelin is damaged, nerve signals are disrupted, resulting in a wide range of
neurological symptoms such as muscle weakness, impaired coordination and cognitive difficulties.

Type 1 diabetes results from a mistaken attack by the immune system on the insulin-producing cells of the pancreas, called
beta cells. As a result, the body can no longer produce enough insulin, which leads to high blood sugar levels.
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Lupus is a systemic autoimmune disease that can affect multiple organs and tissues throughout the body. 8|t involves the
immune system producing auto-antibodies that target various components, such as DNA, red blood cells, and cell membranes.
This generalized immune response leads to inflammation and damage in the affected organs, resulting in symptoms that vary
widely from individual to individual.

Celiac disease involves the immune system targeting the lining of the small intestine in response to the ingestion of gluten,
a protein found in wheat, barley and rye [67]. The immune response triggered by gluten damages the intestinal lining, leading
to malabsorption of nutrients and causing symptoms such as abdominal pain, diarrhoea and weight loss.

Myasthenia gravis (MG) is also an autoimmune disease that affects the neuromuscular junction (NMJ), the point where
nerve cells communicate with the muscles they control. In this disease, the immune system mistakenly produces antibodies
that target and attack specific proteins in the postsynaptic membrane of the neuromuscular junction [68- 70]. As with all
autoimmune diseases, the exact cause of MG is not yet fully understood.

Research into autoimmune diseases is ongoing and new knowledge about their mechanisms continues to emerge. Scientists
are exploring the roles of specificimmune cells, signalling pathways and genetic variations to better understand these complex
disorders. Ultimately, advances in research will contribute to the development of more effective treatments and strategies to
manage autoimmune diseases.

CONCLUSION

Autoimmune diseases encompass a wide range of conditions that occur when the immune system mistakenly attacks
healthy cells and tissues in the body. There are more than 80 known autoimmune diseases, and each can have different
symptoms, affect different organs or systems and have varying underlying causes.

Itis important to note that autoimmune diseases are complex and can have multiple contributing factors. Each autoimmune
disease has its own triggers and mechanisms. Further research is needed to fully understand the complexities of these
conditions.

Given the complexity and diversity of autoimmune diseases, it is essential to approach each condition individually and take
into account the specific factors involved in its development. Understanding these factors can help to improve diagnosis,
develop targeted treatments and manage these diseases more effectively.
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