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ABSTRACT

Food intolerance, often known-as Food Allergy (FA),
is an abnormal immunological response to a food
protein or component. The severity of a Food Allergy
reaction varies. Immune responses can be mediated
by IgE, non-IgE, or both in some situations. The gut
considers dietary proteins to be foreign antigens, and
those who are allergic to them have an immunological
reaction to them. The body triggers an allergic reac-
tion when IgE binds to the dietary allergen. Vomiting,
itching, rashes, breathing difficulties, and other symp-
toms of an allergic reaction vary from mild to severe.
If the allergic symptoms are detected, then it's critical

INTRODUCTION

The immune system’s reaction to food is known as a Food Allergy
(FA). The gut considers dietary proteins to be foreign antigens,
and those who are allergic to them have an immunological re-
action to them. Because FA is a dysregulation of immunological
tolerance mechanisms, the tolerance is the suppression of this re-
action (Valenta R, et al., 2015). Food allergies are becoming more
common among people, impacting roughly 10% of the popula-
tion and causing substantial problems for patients, such as dietary
limitations, fear of inadvertent ingestion, and the potential of se-
vere reactions, all of which reduce quality of life. Food allergies are
a negative health consequence that develops as an immunological
response in response to a trigger (Savage J, et al., 2016). Vomit-
ing, itching, loose bowels, rashes, difficulty breathing, low blood
pressure, swelling of the tongue, and other signs and symptoms
of allergy varies from mild to severe. After coming into contact
with the allergen for a few minutes to several hours, the reaction
begins. Anaphylaxis develops as symptoms intensify. FA is some-
times confused with food poisoning or food intolerance, although
the two are not the same and are not caused by an immunological
response.

Cow’s milk, peanuts, eggs, shellfish, and fish are all common
foods causing allergic responses (Sicherer SH and Sampson HA,
2014). Food allergies are more common in young children; for
example, 50%-60% of children overcome milk and egg allergies,
whereas 22 percent of children outgrow peanut allergies and 9-14
percent of children outgrow tree-nut allergies by the age of two
to six years (Rad AH, et al, 2021). The body triggers an allergic
reaction when IgE binds to the dietary allergen. Because there
is no definite treatment for allergic reactions, effective care for
IgE-mediated allergic reactions relies solely on rigorous avoidance
of allergens, awareness of the allergy, and the reduction of symp-
toms. It is critical to recognize an allergy early on and learn how
to manage it. IgE production against food allergens is the most
common immune-mediated abnormal reaction to food allergens,
which is followed by inflammation generated and mediated by
eosinophil’s and T cells (Martino D, et al., 2014). When aller-
gen-specific IgE antibodies interact with the high affinity recep-
tor (FcRI-expressed on basophils and mast cells) and low affinity
receptor (FcRII-present on monocytes, platelets, macrophages,
and lymphocytes), acute allergic symptoms develop. The bind-
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to eliminate the allergen-containing foods from your
diet. In the event of accidental exposure, epinephrine
should be given intramuscularly. Cow’s milk, peanuts,
eggs, shellfish, and fish are all common foods that
cause allergic responses. Immunotherapy, anti-IgE
therapy, probiotics, and gene therapy are some of the
additional treatment options.
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ing of IgE to FcRI causes receptor cross-linking and the release
of mediators to begin. Basophils, like mast cells (primary effector
cells in acute IgE-mediated reactions), play a crucial role in the
initial immunological response, according to studies. Inflamma-
tory mediators such as histamine and leukotrienes, inflamma-
tory cytokines (IL-4 and IL-13), proteases (tryptase), and other
chemotactic molecules are released as a result (Stone KD, et al.,
2010). IgE epitope on allergen, higher levels, and strong affinity
of allergen specific IgE all raise the strength of the acute allergic
reaction. In addition, IL-4 stimulates the formation of mast cells
in the intestine. The late phase of the immune response includes
steroid-sensitive eosinophil and basophil reflux, as well as Granu-
locyte Macrophage Colony Stimulating Factor (GM-CSF). Eosin-
ophilic esophagitis is also triggered by basophil reactions. Enteric
eosinophils have been found to play a function in inflammation
and to exert control over dendritic cells in the start of primary Th2
cell-mediated immune responses. After 24-48 hours of allergen
interaction, late phase immune responses occur, which mimic a
type 4 hypersensitivity reaction including allergenic specific T
cells activated by IgE independent and IgE dependent pathways
(Martino D, et al., 2014). Patients with food hypersensitivity have
a high rate of histamine release from tryptase-negative cells, such
as basophils. The common and important food allergens all have
the same size, 10-70 kD, are water soluble glycoproteins, and are
resistant to proteases, heat, and acid. The impaired epithelium
barrier of the body, the allergen, and some non-allergenic dietary
components are the main causes of allergy sensitization. Extrinsic
factors such as anti-inflammatory medicines, alcohol, or stress, as
well as intrinsic variables such as mutations and inheritance, im-
pair the barrier function of the epithelium of the intestine, causing
the body to become sensitive for the food protein (Savage J, et al.,
2016).

Food Allergy can be classified widely into 3 types:

« IgE-mediated allergy reactions occur when IgE antibodies are
activated in response to interaction with an allergen. Food aller-
gies caused by IgE have virtually immediate consequences after
ingesting the allergen-containing food. The most typical symp-
toms in this scenario are reddening of the skin, vomiting, hives,
and anaphylaxis in extreme cases.

« Non-IgE mediated-the gastrointestinal tract is predominantly af-
fected rather than the cutaneous systems or respiratory. Immune
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reactions to food occur in the absence of food-specific IgE antibodies in
this case. These are delayed responses, and the onset of an allergic reaction
might take up to 48 hours. Diarrhea, vomiting, bloating, and other symp-
toms are typical (Valenta R, et al., 2015).

« Food allergies that affect both IgE and non-IgE pathways are known as
mixed food allergies. Milk allergy is a common cause of an allergic re-
sponse. After 6-48 hours after ingestion, it manifests due to IgE-independ-
ent mechanisms and the action of Th2 cells (Sidbury R, et al., 2014). Eosin-
ophilic esophagitis is the most prevalent symptom in this situation.

Following a diagnosis of FA, it is critical to exclude allergen-containing
foods from the diet. To treat an allergic reaction caused by an accident-
al exposure, epinephrine should be injected intramuscularly into the
lateral thigh. Food avoidance, as well as detecting and managing allergy
and anaphylactic reactions, should be taught to patients and their fam-
ilies. Depending on the intensity of the allergic reaction, therapies such as
immunotherapy, gene therapy, and anti-IgE therapies can be used to treat
it (Gernez Y and Nowak-Wegrzyn A, 2017). Table 1 shows the organs im-
pacted, as well as the symptoms and immunopathology associated with
IgE-mediated Food Allergy.

Table 1: Food allergies mediated by IgE and their mechanism of action

on the organs
S. | Organ Symptoms Immunopathology
No.
1 Skin Angioedema, urticaria, IgE mediated degran-
pruritus, Oral Allergy ulation of mast cell or
Syndrome (OAS), flush basophil
Atopic or Protein contact | Facilitated by T cell (with
dermatitis or without involvement
of IgE)
2 | Respira- | Edema in larynx or phar- | IgE mediated degran-
tory | ynx, cough, hoarseness of | ulation of mast cell or
voice basophil
Bronchial asthma, Rhino Mediated by T cell
conjunctivitis
3 | Gastro- | Anorexia, colitis, vom- Degranulation of mast
intestinal | iting, diarrhea, painin | cell or basophil mediated
tract | abdomen, gastroenteritis by IgE
Gastroenteritis Mediated by T cell
Eosinophilic esophagitis | Activation of eosinophil
and gastroenteritis by cytokines
4 | Cardio- Low Blood Pressure IgE mediated degran-
vascular | (BP), tachycardia, cardiac | ulation of mast cell or
system | dysrhythmia, vascular basophil
collapse, anaphylaxis
5 | Nervous Confusion, loss of IgE facilitated degranula-
system consciousness, anxiety, | tion of mast cell or baso-
irritability phil; also, T cell facilitated
(with or without IgE)
LITERATURE REVIEW
Food Allergy (FA)

In simple terms, food allergies, also known as food intolerance, are an ab-
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normal immunological reaction to a food protein or food component. The
severity of a Food Allergy reaction varies. Immune responses can be medi-
ated by IgE (immediate response), non-IgE (delayed response), or both (in
some situations) (Osborne NJ, et al., 2011). Food allergies put a strain on
affected people and their families due to dietary and social restrictions, anx-
iety due to the likelihood of severe reactions, and fear of an accidental reac-
tion and death, all of which diminish quality of life. Despite the seriousness
of the health problems caused by food allergies, particularly in children, no
single treatment has been discovered to be effective. FA has been identified
as a serious public health concern that has a considerable influence on life
of both patients as well as their families by the National Academies of Sci-
ences, Engineering, and Medicine (NASEM) (Bute JJ, et al., 2021). Some
food allergies can be addressed early in infancy, while others, such as fish,
peanut, and shellfish allergies, are lifetime. Because there is no definitive
treatment for allergic reactions, effective therapy of IgE-mediated allergic
reactions relies solely on rigorous avoidance of allergens, awareness of the
allergy, and symptom reduction (Sicherer SH and Sampson HA, 2014).
It is critical to recognize an allergy early on and learn how to manage it.
Food allergies affect 6-8 percent of children, according to the Centers for
Disease Control and Prevention. The person may acquire an allergy to the
food he has been eating for years without experiencing any adverse effects.
When the body reacts to food poisoning, the immunological response is
mislabeled as a Food Allergy in certain cases. Food allergies are caused by a
variety of circumstances, including maternal tobacco use, blood IgE levels,
maternal ingestion of highly allergic foods, and hereditary factors (Skypala
I and Venter C, 2009). The prevalence of rhinitis, asthma, and eczema has
increased as people’s immune systems have become more compromised.

IgE production against food allergens is the most common immune-medi-
ated aberrant reaction to food allergens, which is followed by inflamma-
tion generated and mediated by eosinophils and T cells. Certain proteins
in food, such as amylase trypsin inhibitors found in wheat and a few
oligosaccharides found in milk, trigger inflammation in the intestine by
activating TLR-4 (Tall Like Receptor-4). Some recent researchers have dis-
covered that CD4* T cells in children with food allergies differ from those
in children who do not have a Food Allergy (Martino D, et al., 2014). There
are several hypotheses that claim that family size reduction as well as spon-
taneous improvement in personal hygiene has a role in the development
of IgE-mediated allergies. Along with that an anthroposophical lifestyle,
which includes eating of organic food grown without the use of antibiot-
ics, has been shown to reduce allergy cases. The term allergic sensitization
refers to the body’s initial immunological response to an allergen. Allergic
sensitizations can occur in two ways: One is class I-food allergens, which
are oral allergens that produce gastrointestinal sensitivity. The other is class
1T food allergens, often known as aeroallergens, such as pollen, which cause
immune system sensitivity through the respiratory tract. The impaired epi-
thelium barrier of the body, the allergen, and some non-allergenic dietary
components are the main causes of allergy sensitization. Extrinsic factors
such as anti-inflammatory medicines, alcohol, or stress, as well as intrinsic
variables such as mutations and inheritance, impair the barrier function
of the epithelium of the intestine, causing the body to become sensitive to
food protein (Oyoshi MK, et al., 2014).

When a person is exposed to a food allergen, their immune system is acti-
vated, and the allergen is processed by APCs and allergen-specific Th2
cells, triggering the production of IgE antibodies (Vercelli D and Geha RS,
1992). The switching of pathways is induced by the cytokines and aller-
gen-specific IgE production. IgE and T cell memory occur when primary
sensitization occurs and a class switch is performed for IgE production.
When the body experiences for the second time, the secondary immune
reaction is triggered. In the intestine, there are various cellular processes
that regulate primary allergy sensitization and tolerance. When antigen is
delivered by APC and interacts with C-type lectin receptors, the body can
become tolerant. The body does not require T cells in the case of class II
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food allergens that impact the respiratory tract (Paul WE and Zhu J, 2010).

A number of preventative and therapeutic treatments for allergies are now
being developed, including processes of allergic sensitization, progression
of the disease, and establishing resistance to allergens, in addition to many
approaches aimed at enhancing therapeutic efficacy and diagnostic accur-
acy (Pfaar O, et al., 2019).

Pathogenesis

Food allergies start a sequence of immune responses in the body against
the allergen, which can be IgE mediated, mixed IgE (call mediated), or
non-IgE mediated. When food allergens come into contact with the
body, a Food Allergy develops. As the allergen enters the bloodstream
via the gastrointestinal tract, symptoms appear at the site where the al-
lergen comes into contact with the body, such as the esophagus, mouth,
or intestine. Even the circulatory and nervous systems are compromised
in severe cases (Asarnoj A, et al., 2012). When allergen-specific IgE anti-
bodies interact with the high affinity receptor (FcRI-expressed on baso-
phils and mast cells) and low affinity receptor (FcRII-present on mono-
cytes, platelets, macrophages, and lymphocytes), acute allergic symptoms
develop. The binding of IgE to FcRI causes receptor cross-linking and the
release of mediators to begin. Basophils, like mast cells (primary effect-
or cells in acute IgE-mediated reactions), play a crucial role in the initial
immunological response, according to studies. Inflammatory mediators
such as histamine and leukotrienes, inflammatory cytokines (IL-4 and IL-
13), proteases (tryptase), and other chemotactic molecules were released
(Stone KD, et al., 2010). Patients with food hypersensitivity have a high
rate of histamine release from tryptase-negative cells, such as basophils.
The common and important food allergens all have the same size, 10-70
kD, are water soluble glycoproteins, and are resistant to proteases, heat, and
acid. Some immune stimulatory substances, such as Ara h 1, a glycopro-
tein allergen from peanuts that is heat stable and resistant to digestion by
digestive enzymes, and also works as a Th2 adjuvant, may also play a role
in sensitization (Asarnoj A, et al., 2012).

IgE epitope on allergen, higher levels, and strong affinity of allergen specif-
ic IgE all raise the strength of the immediate allergic reaction. In addition,
IL-4 stimulates the formation of mast cells in the intestine. The late phase
of the immune response includes steroid-sensitive eosinophil and baso-
phil reflux, as well as Granulocyte Macrophage Colony Stimulating Factor
(GM-CSF). Eosinophilic esophagitis is also triggered by basophil reactions
caused by thymic stromal lymphopoietin (Stone KD, et al., 2010). Enteric
eosinophils have been found to play a function in inflammation and to
exert control over dendritic cells in the start of primary Th2 cell-mediated
immune responses. After 24-48 hours of allergen interaction, late phase
immune responses occur, which mimic a type 4 hypersensitivity reaction
including allergenic specific T cells activated by IgE independent and IgE
dependent pathways (Groschwitz KR and Hogan SP, 2009). APCs in al-
lergy patients express a low affinity CD23 receptor that is employed for
allergen presentation, which is aided by IgE. Th2 cells (IL-4, IL-5, and IL-
13) and Thl cells, which release interferon gamma and cause epithelium
damage, cause the symptoms of atopic dermatitis.

Mechanism of action

Oral Allergy Syndrome (OAS) is produced by the immune system’s hyper-
sensitization to respiratory allergens with similar structures to food aller-
gens, which might result in a cross-reactive immunological response. The
most frequent form of OAS is caused by a large birch tree bet v 1 allergen,
but it also causes a cross-reactive immune response with allergens found
in plant-based foods such as carrots, apples, celery, and almonds, resulting
in acute allergic reactions. Because these dietary allergens are processed by
the gastrointestinal tract, allergy symptoms appear only when a consider-
able amount is consumed, and anaphylactic shock does not develop in his
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situation (Ivkovi¢-Jurekovi¢ I, 2015). Oral tolerance is determined by the
ability of the gastrointestinal barrier to become immunologically active.
This barrier is made up of epithelial cells connected by a thick mucus lay-
er and tight junctions, as well as bile salts, luminal border enzymes, and
high pH, all of which reduce the immunogenicity of antigens. In addition,
innate (polymorphonuclear leukocytes, Natural Killer Cells (NKCs), epi-
thelial cells, Tall Like Receptors (TLRs), and macrophages) and adaptive
immunity (IgA, cytokines, intra-epithelial and laminar lymphocytes, and
Peyer’s patches) both protect the body from foreign antigens and allergens
and provide an active barrier (Commins SP, et al., 2016).

In favor of sensitization, when the active immunological barrier dysregu-
lates then the oral tolerance may be breached. Dysregulation may occur as
a result of various environmental influences such as reduced exposure to
viruses and germs, excessive omega 6 consumption, low dietary antioxi-
dants, vitamin D shortage or increase, and poor omega 3 Poly Unsaturated
Fatty Acid intake (PUFA). Furthermore, Th2 dysregulation may arise as a
result of a disruption in the balance of the controlled connection between
APCs, regulatory T cells, and epithelial cells, which determine the type of
T cell response elicited by a food allergen (Mojtabavi N, et al., 2022). CD4",
CD25* cells (which secrete beta-Transforming Growth Factor (TGF)), Th3
cells, TRI cells, cells that secrete IL-10, gamma delta T cells, and CD8*
suppressor cells are regulatory T cells that play a significant part in oral
tolerance (Food Reactions, 2005). Because sensitization occurs through
the respiratory route in OAS, oral tolerance is bypassed, and unlike aller-
gens found in food (e.g., birch pollen protein), which is tolerated because
digestive enzymes destabilize it, pollen allergens generate very significant
Th2 inflammation and allergic sensitization. These regulatory T cells func-
tion on specific organs, explaining why food allergic disorders are localized
rather than systemic, as in the case of eosinophilic esophagitis or atopic
dermatitis (Bégin P, et al., 2011).

In non-IgE mediated Food Allergy responses, food immunological reac-
tions occur independently of food specific IgE antibodies. Antibodies that
develop as a result of gastrointestinal inflammation are less well under-
stood. TNF alpha is a key player in patients with food-induced enterocol-
itis (Nowak-Wegrzyn A, et al., 2015). An alternative mechanism for Food
Allergy is the mixed reaction, which contains both IgE-dependent and
IgE-independent pathways. Milk allergy is a common cause of an aller-
gic response. After 6-48 hours after ingestion, it manifests due to IgE-in-
dependent mechanisms and the action of Th2 cells (Sicherer SH and
Sampson HA, 2014). When possible, food allergens are taken up by the
small intestine have GALT (Gut Associated Lymphoid Tissue), the active
process of immunological tolerance begins (Pabst O and Mowat AM,
2012). Immune tolerance is maintained by several types of cells conveying
antigen from the gut lumen enter towards the lamina propria, then passing
allergen to lymphoid tissue, which shows the antigen and activates T cell
response, and finally returning immune receptor cells to the gut (Spergel
JM, 2006). Dendrites are disseminated across intestinal epithelial cells, and
allergens in the gut are transmitted to dendritic cells by macrophages. T
regulatory cells proliferate as a result of the secretion of IL-10 by macro-
phages.

When active food allergens passes through or between epithelial cells in a
transcytosis or paracytosis way, it is caught from the gut lumen. M (micro
fold) cells and myeloid cells then take up the trapped food allergen. Ap-
proximately 2% of total dietary proteins pass totally intact through the in-
testinal epithelium via transcytosis and are then transferred to secondary
lymphoid tissues or the liver for presentation (Rescigno M, et al., 2001).
Inflammatory stimuli automate the tolerance to food allergens mediated
by dendritic cells, triggering the allergic response mediated by Th2 cells
and other cell types (Figure 1).
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Figure 1: Th2 cell-mediated inflammatory response to oral antigen
in gut

When dietary antigens are exposed to the skin, inflammatory cytokines
(IL-33, IL-25, and TSLP-thymic stromal lymphopoietin) are generated by
epithelial cells in the skin, which act on dendritic cells and shift the im-
mune response to a Th2 cell-related immune response rather than a tol-
erogenic response (Paul WE and Zhu J, 2010). Additionally, during oral
immunotherapy; allergen specific IgE levels decrease while protein IgG4
levels increase (Sugimoto M, et al., 2016).

Diagnosis of food allergies

The history and family history of allergic patients with hypersensitive im-
mune systems are the first things clinicians look for. Since, the increase in
the IgE mediated food allergies is found to occur largely within the single
generation. It’s unlikely to identify any changes in the human genome, de-
spite of the fact that genetics play a role in the occurrence of Food Allergy
(Peters RL, et al., 2022). Because these immune reactions occur relatively
soon after food consumption and target important organs, having a history
would be beneficial in recognizing antigenic allergens and preparing the
body for possible allergic reactions. As a result, understanding the individ-
ual’s history will help them prepare for any allergy reactions that may arise.
As we all know, acute hypersensitivity immunological reactions happen
in a matter of minutes. On the other hand, T cell mediated and mixed al-
lergic reactions have a delayed beginning and therefore individuals with
FPIES (Food Protein Induced Enterocolitis Syndrome) begin to experi-
ence symptoms after one and a half hours of ingestion. Clinical history can
also be used to evaluate the duration of the first and final allergic episodes
to determine whether hypersensitivity is decreasing or rising. All of these
variables, combined with the assessment of the quantity that causes the
allergic reaction, aid in the planning of the diagnostic procedure (Sper-
gel JM, et al., 2004). The self-mediated transport of antigen to secondary
lymphoid tissue aids in the establishment of tolerance. The following are
some of the approaches for identifying food allergies:

« Clinical History Examination: This is the initial step in diagnosing food
allergies, and it offers information on the immunogenic mechanism as well
as a clinical representation of allergic reactions to food that vary among
ranges. While obtaining a medical history, several critical elements must be
considered, including potential allergy triggers, the type of immunological
reaction, the presence of co-factors, the time interval between food intake,
and the onset of symptoms. Food allergies have no defined pathognomon-
ic symptoms, but the immune system’s quick reactions guide the diagnosis.
The clinical history evaluation lacks specificity and sensitivity (NIH, 2018).
o Skin Prick Test (SPT): This is an excellent and quick method of deter-
mining Food Allergy sensitivity using fresh food or food extracts. These
tests are not only repeatable, but they are also relatively inexpensive. It
is safe to use on people of all ages because it causes little discomfort and
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provides results in 15 minutes. SPT has a high degree of accuracy, and a
negative result rule out an IgE-mediated reaction (Randhawa S and Bahna
SL, 2009).

o Atopy patch test: This test involves putting food extracts to the skin for
48 hours and is used to determine probable triggers for people with eosin-
ophilic esophagitis.

o In vitro testing: In severe atopic dermatitis, an in vitro examination is
performed. Radioallergosorbent Tests (RASTs) and Florescence Enzyme
Immunoassay (FEIA) assays can be used to detect food-specific IgE anti-
bodies in the blood. The use of serum IgE testing methods aids in the
identification of dietary allergens. Furthermore, these tests should be
performed after a thorough assessment of the patient’s medical history, as
these tests may produce false positive results, resulting in unnecessary food
elimination and, ultimately, nutritional deficiency. In vitro testing should
therefore be chosen based on medical history. Higher serum-IgE levels
indicate immunological responsiveness; however, these levels might vary
depending on a variety of circumstances (such as the time the food was
consumed, age, and population) (Pols DH, et al., 2015).

« Basophil activation testing: Being the part of an ex vivo functional
assays, basophil activation testing is identified as an effective biomarker of
reactivity and tolerance for the diagnosis and treatment of Food Allergy.
However, its use is still limited worldwide (Keswani T and Patil SU, 2021).

In vitro and in vivo testing is only useful for detecting sensitization, not
for diagnosing clinical allergies. They can’t help with prognosis or severity
of reactions, thus it’s crucial to combine the data with the patient’s clinical
history.

Treatment of food allergies

The basic strategy for treating food allergies is to completely avoid foods
that have been identified as allergens. Allergens tend to enter the body
through the consumption of allergen-containing foods, contact with aller-
gens existing on surfaces harboring them, and then touching one’s eyes or
nose. Touching or breathing food containing allergens should be avoided
by persons with high sensitivity. Due to the potential of anaphylaxis, pa-
tients with allergies should be educated to use auto-injectable epinephrine
and must have antihistamines or epinephrine with them (Deschildre A
and Lejeune S, 2018). Immunotherapy, anti-IgE therapy, probiotics, post-
biotics, gene therapy, and other treatments are available. Postbiotics with
unique properties such as a safe profile, longer shelflife, resistance to mam-
malian enzymes, and stability in a variety of digestive system conditions,
have a safe suppression against their parent live cells, and also improve im-
mune tolerance and treat FA without causing any side effects or infections,
especially in infants (Rad AH, et al., 2021).

o Pharmacotherapy: People with IgE-mediated food allergies can be
medicated to relieve the signs and symptoms. These are carefully chosen
based on the contribution of IgE-mediated mast cell or basophil degranu-
lation (anti-leukotrienes, epinephrine, antihistamines, anti-IgE, etc.) or T
cells or eosinophil activation (steroids, anti-IL5, etc.) to the allergic reac-
tion (Lieberman P, et al., 2010).

a) Epinephrine: The first-line treatment for anaphylaxis is epinephrine.
When used in a timely manner, it aids in the reversal of allergic reactions.
Epinephrine reduces edema and airway blockage, improves blood circu-
lation, tightens blood vessels, and raises heart rate. If symptoms do not
improve in 5-15 minutes after the initial dose, a second dose should be
administered (Sicherer SH, et al., 2017).

b) Antihistamines: Antihistamines are used to treat minor allergic reac-
tions, although they do not help with all anaphylactic symptoms. They
inhibit the effect of histamine, which induces blood vessel dilatation and
leakage of plasma proteins. Diphenhydramine is one of the most regularly
used antihistamines for treating food allergies.
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¢) Glucocorticoid steroids: These are used to reduce the immune system’s
effects induced by the release of chemicals as a result of an allergic reaction.
These can be given orally or by injection, but the effects are usually sluggish
(Sicherer SH, 2006).

o Immunotherapy: Immunotherapy is a preventative treatment for al-
lergen-induced allergic responses. Immunotherapy entails increasing the
dose of the substance, or allergen, to which the person is allergic over time.
Desensitization occurs when a patient can eat a considerable amount of
a food allergen without experiencing a reaction as a result of successful
immunotherapy. Immunotherapy can also help in rhinitis and asthma by
reducing inflammation. The types of immunotherapies used to treat food
allergies are listed below (Lucendo AJ, et al., 2014).

a) Oral Immunotherapy (OIT): In this therapy, the patient is given a little
amount of food in a limited dose, with the dose rising every two weeks
under the supervision of a medical practitioner, in order to achieve a main-
tenance dose for desensitization (Nurmatov U, et al., 2017).

b) Epicutaneous Immunotherapy (EPIT): This therapy involves applying a
patch to the skin that contains a solubilized allergen. This strategy has been
found to be effective in the instance of mice and peanuts (Mondoulet L, et
al., 2011). These are relatively safe, have little side effects, and are simple
to use.

¢) Sublingual Immunotherapy (SLIT): This technique of therapy involves
placing a liquid or dissolvable pellet containing allergen extracts beneath
the tongue and holding it there for a few minutes before eating or spitting
it out. As a result, there are little adverse effects, although it isn't as effective
as OIT (Pajno GB, et al., 2018).

Types of food allergies and allergens

Allergies to foods or their components are frequently hereditary and are
usually discovered in childhood. Although, there are also various other
risk factors focusing the outdoor physical environment which play the
major role in the expansion of Food Allergy, for instance vitamin D, air
pollution, environmental greenness and pollen exposure (Peters RL, et al.,
2022). Because of differences in dietary choices, the prevalence of food al-
lergies is known to vary geographically. Allergic responses can happen to
any meal that is taken. In Table 2, the most common food allergies are
listed.

Table 2: Food, its allergens and the symptoms

4 | Shell- | Tropomyosin | Anaphylaxis, respiratory | NHS, 2018
fish symptoms, Oral Allergy
Syndrome (OAS), rhinitis,
conjunctivitis, gastrointes-
tinal symptoms,
5 | Milk | Alphalact- |Skin rash, hives, constipa- | Caffarelli C,
albumin and | tion, diarrhea, vomiting, | et al, 2010
Beta lactoglob-| stomach pain, flatulence,
ulin, Alpha S1,| colitis, nasal congestion,
Alpha S2, Beta| migraine, dermatitis,
and kappa blisters, anaphylaxis
casein
6 |Wheat| Gluten, Albu- | Celiac disease, temporary | Scherf KA,
min, Globulin | mental incompetence, etal., 2016
and Gliadin eczema, hives, asthma,
“baker’s asthma’, hay fever,
angioedema, abdominal
cramps, diarrhea, anemia,
nausea, vomiting and ex-
ercise induced anaphylaxis

S. [Source| Allergens Symptoms References
No.
1 | Egg |Galdl,Gald| Swelling, anaphylaxis, | Caubet]C
2, Gal d 3, Gal | sometimes flatulence and | and Wang J,
d4,Gald5 vomiting 2011
2 | Fish | Aldolase A, |Anaphylaxis, Oral Allergy | Sicherer SH
Tropomyosin, | Syndrome (OAS), respira- | and Samp-
Beta-enolase, tory reactions, sometimes | son HA,
Parvalbumin, vomiting 2014; Tong
Vitellogenin WS, et al.,
2018
3 | Mus- Sinal (in |Eczema, rash, hives, facial| Pesek RD
tard | yellow mus- | swelling, abdominal pain | and Jones
tard) Braj | wheezing, conjunctivitis, | SM, 2015
1 (in brown | diarrhea, nausea, vomit-
mustard) ing, acid reflux, anaphy-
laxis, dizziness, chest
pain, asthma, respiratory
problems,
65
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Peanut allergy: Peanuts are high in critical nutrients including Vitamin
B and E, as well as dietary minerals like phosphorus, manganese, magne-
sium, and calcium. In comparison to other tree nuts, they have roughly 25
g of protein per 100 g. Although peanuts are high in proteins, fats, and fib-
ers and low in carbohydrates, making them effective in weight-loss diets, a
small number of people are allergic to them, making them harmful. It also
decreases the quality of life for those who suffer from this allergy, and as a
result, it is gradually becoming a major health concern around the world.
Because peanut is a legume, it is distinguished from tree nut allergies (Bao
Y, et al., 2013). This allergy occurs when a person’s immune system fails to
produce a typical hypersensitivity response to peanut proteins. In compari-
son to other food allergies, it is a leading cause of anaphylaxis and death.
Because of the persistence, prevalence, and severity of type 1 hypersensi-
tivity reactions, this allergy is known as the most severe allergy. This allergy
can cause fatal systemic reactions in the cardiovascular, genitourinary, res-
piratory, and gastrointestinal systems. Until present, 13 peanut allergens
(Ara h 1-h 13) from seven different protein families have been identified.
95 percent of people with peanut allergies have specific IgE to Arah 2 (a
member of the Colutin family), making it a more potent allergen than Ara
h 1 (Belongs to Vicilin family) Ara h 6, which is 59% identical to Ara h 2,
has the same allergenicity as Ara h 2 (Koppelman SJ, et al., 2004).

The symptoms are caused by the interaction of IgE and a few other an-
aphylatoxins, which release histamine from mast cells. The histamine pro-
duced causes arteriole vasodilation and bronchiole constriction, resulting
in bronchus spasm. The majority of these reactions develop within 20 min-
utes, and approximately 90% of these reactions include skin manifestations
such as redness, rashes, and itching. Anaphylactic attack is the most severe
reaction; it is a life-threatening reaction that requires prompt treatment
with epinephrine. Breathing difficulties, diarrhea, dizziness, very low blood
pressure, swelling of the tongue, lip, and throat, and loss of consciousness
are all symptoms of this assault. Acute vomiting, dysrhythmia, laryngeal
edema, stomach cramps, and a weak pulse are some of the other prevalent
symptoms (Loza C and Brostoff ], 1995).

This allergy originates when a person’s immune system incorrectly rec-
ognizes peanut protein as antigen. When dendritic cells recognize peanut
allergens as pathogens, they display them on Major Histocompatibility
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Complex (MHC) Class II receptors, which T lymphocytes recognize. The
TH2 cells subsequently proliferate, causing the release of cytokines such as
IL-4, IL-5, and IL-13, which attach to IgM subtype cells. IgE, which binds
to FcRI on eosinophils, basophils, and mast cells, differentiates as a result of
this receptor-cytokine interaction. This induces cell degranulation and the
release of chemokines, which produces inflammation and allergy symp-
toms (Al-Muhsen S, et al., 2003). Peanut allergens cause the immune sys-
tem to respond by producing IgE antibodies. Some of these peanut aller-
gens may be modified enzymatically or non-enzymatically to make them
bind to the ligands on APCs (Antigen Presenting Cells). Glycosylation
modifies Ara h 1, which regulates immunological modulatory responses
by inducing lectin receptors on dendritic cells, resulting in the production
of cytokines and the initiation of a Th2 response. If the person breaths in
dust or aerosols containing peanut, such as peanut flower or oil spray, the
allergic reaction may begin.

Skin prick tests are used to determine food allergies by recognizing par-
ticular IgE linked to cutaneous mast cells. A glycerinated allergen extract is
dropped on the patient’s skin in this test. The skin is then pierced with the
probe and compared to saline, with the positive allergy test resulting in a 3
mm larger wheal than the saline one. There hasn’t been a solution for this
allergy until now, save that person with it should avoid peanuts completely
and pay special attention to the food they eat (Koppelman SJ, et al., 2004).
There is also immunotherapy, which appears to diminish allergy sensitiv-
ity by exposing people to little amounts of peanuts on a regular basis. In
addition, the United States approved a peanut allergen powder in January
2020, which essentially mitigates allergic responses and anaphylaxis that
may occur. Despite the fact that this medication has proven to be effective,
those who use it must continue to avoid peanuts in their diets. In the event
of an anaphylactic reaction, epinephrine injection is the sole treatment that
will only treat the reaction; therefore, individuals must carry epinephrine
auto injectors such as the Auvi-Q, EpiPen, or Twinject with them at all
times. Antihistamines such as Benadryl (diphenhydramine) and lorata-
dine (Claritin) are also effective in the treatment of acute allergic reactions.
The issues of peanut allergy can be controlled by educating and informing
patients and their families about the symptoms of allergic responses, as
well as teaching them how to use injectable epinephrine correctly (Benedé
S, et al., 2016).

Egg allergy: Because it contains roughly 12% protein and a wide range of
minerals, vitamins, and vital amino acids, eggs are considered a nutritious
food with a high nutrient density. The nourishment in eggs can be found in
both the white and yolk. Proteins, niacin, riboflavin, chlorine, potassium,
magnesium, sodium, sulphur, and zinc make up albumin. The yolk is
» Ds E, and folic acid. Cop-

per, calcium, and phosphorus are among the minerals found in it (Caubet

made up of lipids and vitamins such as A, B

JC and Wang J, 2011). Hens’ eggs are a major source of food allergens all
throughout the world, with a high frequency in youngsters. The immune
system of the body becomes sensitized or overreacts to the proteins found
in egg whites or yolks, resulting in an allergy. This allergy is most com-
mon in infancy; however, the majority of children outgrow it during their
development years (Urisu A, et al., 2015). There are five main proteins
in eggs that have been identified as allergens and are referred to as Gal d
1-5. The protein allergens contained in egg white are Gal d1 (ovomucoid),

Gal d2 (ovalbumin), Gal d3 (ovotransferrin), and Gal d4 (lysozyme). The
most common allergy is ovomucoid, which has a slim possibility of being
outgrown. The egg yolk, on the other hand, contains the Gal d5 allergen,
which is alpha-livetin protein, which causes allergic reactions such as rhin-
itis and asthma. After being heated, several allergens in egg white retain
their allergenicity (Caubet JC and Wang ], 2011) (Figure 2).
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Figure 2: Allergens present in egg

Allergic reactions in children who are allergic to eggs can range from a
slight rash to anaphylaxis. The most common reactions are hives or skin
irritation. Other allergic responses include runny nose, sneezing, nasal
congestion, nausea, coughing, and shortness of breath. Adult-onset egg
allergies are extremely unusual, but there are a few exceptions. Adults may
have itching or watery eyes, wheezing or coughing, and swelling of the lips
or eyelids (Sicherer SH and Sampson HA, 2014). This allergy can become
severe in some situations, affecting the respiratory tract and even blood
circulation. Eczema on the scalp, cheeks, and other regions of the body
can also affect young children (Pols DH, et al., 2015). Egg allergy is an
IgE-mediated allergic reaction that can cause atopic dermatitis and eosin-
ophilic esophagitis. Egg whites are sometimes referred to as histamine lib-
erators because they cause mast cells to release histamine. This mechanism
is classified as a pharmacological reaction and is also known as pseudo-al-
lergy. Because this is not a real IgE-mediated allergic reaction, it is classified
as a food intolerance (Al-Saud B and Sigurdardottir ST, 2018).

Eating eggs and foods containing eggs, such as baked or graded foods,
meringue, frostings, pastas, and so on, is the obvious cause. Basically, a per-
son’s immune system overreacts to the protein found in eggs, and allergic
reactions can be induced even when modest amounts of egg are consumed
(Martorell A, et al., 2013). There is also another source, which is from vac-
cines, such as influenza vaccines, which are made by incorporating live
virus into fertilized chicken eggs, then harvesting and purifying the virus-
es, but a small amount of egg white proteins remains, which may arouse
the immune system of children who are allergic to eggs.

A skin prick test can be used to diagnose this allergy, which is similar to
peanut allergy (SPT). Blood tests are also used to determine the amount of
IgE antibody present in blood cells. Stopping eating eggs or anything con-
taining eggs is the best strategy to avoid and manage an egg allergy. Because
eggs are a hidden element in many foods, people must be vigilant about the
food they consume (Tang A, 2003). Antihistamines are used to alleviate the
symptoms of a mild egg allergy, and an epinephrine shot is required if an
anaphylactic reaction occurs. Prednisone, a glucocorticoid drug, can also
be used to prevent Type 1 hypersensitivity. Oral immunotherapy (OIT) for
desensitization to egg allergies is currently being researched (Romantsik
O, etal., 2018).

Fish allergy: Humans have relied on fish and fish products as a key source
of protein all across the world. It supplies 34 calories per capita per day
on average. It is also a good source of fat-soluble vitamins A, D, E, and
K, as well as vital fatty acids, which are necessary for proper physiological
functioning. Oily fish, which are high in omega 3 fatty acids, can aid to
reduce systemic inflammation and lower the risk of cardiovascular disease.
Omega 3 fatty acid consumption can also aid to reduce the chance of a
deadly heart attack (NHS, 2018). Although fish has a significant nutritional
value, it is also one of the eight most prevalent food allergies, which can
become serious and lead to death. Fish allergens have been discovered in
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several regions of the body, including the skin, blood, bones, muscle, and
milt (seminal fluid). This allergy is particularly common in children. And
it lasts a lifetime. It's especially common in locations where there’s a lot of
seafood consumption. This allergy triggers hypersensitive immunologic-
al responses to the proteins found in the fish. Aldolase A, tropomyosin,
beta-enolase, parvalbumin, and vitellogenin are some of the most preva-
lent fish allergies. The most common fish allergen is parvalbumin, which
is found in muscle and aids with calcium binding. In humans, its beta
subtype has been linked to IgE-mediated allergy reactions. Furthermore,
enolase and aldolase have the potential to cause severe allergic reactions
(Ruethers T, et al., 2018).

Fish allergy symptoms are similar to those of other food allergies. Hives,
sneezing, headaches, indigestion, diarrhea, nausea, difficulty breathing,
stuffy nose, vomiting, and swelling of the lips, tongue, and eyelids are all
symptoms. Depending on the persons immune system, the symptoms
may become severe, affecting blood circulation and respiratory tract, caus-
ing the person to pass out, and the allergic reaction may result in anaphyl-
actic shock (Prester L, 2016). It is usually brought on by eating fish or using
fish products. Also, cutaneous contact with fish allergens, such as inhaling
or handling raw fish, might cause allergies.

SPT is similar to other food allergies in that a little amount of allergen is
applied to the skin and then analyzed to determine the specific allergen.
Anti-parvalbumin antibody is created by the body in reaction to allergens
found in fish, and blood antibody tests are used to check for it. The con-
formation of this allergy is determined by measuring fish specific serum
IgE (Tong WS, et al,, 2018). Antihistamines are medications that are rec-
ommended to help people avoid allergic reactions. A severe allergic reac-
tion, such as anaphylaxis, necessitates the administration of epinephrine
shots.

Mustard allergy: The seeds from the mustard plant (Brassica nigra) are
used to make mustard condiments. It can be flavored in whole, cracked, or
ground form with lemon juice, water, salt, and vinegar. The taste of the seed
is harsh and pungent. It can also be used to season soups, marinate meats,
and so on. Mustard seeds are about 4 tsp Kcal and are high in selenium
and omega 3 fatty acids. Mustard oil that has been extracted can also be
used in a variety of ways. Myrocynase and glucocinolates such as sinal-
bin and sinigrin are found in the seed. With the help of the myrocynase
enzyme, mustard oil is made up of a variety of isothiocyanate chemicals
that are generated from glucocinolates (Vidal C, et al., 1991). The vary-
ing concentrations of glucocinolate and isothiocyanate in mustard seeds
cause different intensities of flavor. Mustard allergy is the most common
spice allergy, with high rates in the United Kingdom, Canada, and India.
Sin al is the most common allergen in yellow mustard, while Bra j1 is the
most common allergen in brown or oriental mustard. Any portion of the
mustard plant can induce severe allergic reactions, including anaphylaxis.
Mustard allergy triggers IgE-mediated responses with a quick onset, af-
fecting the respiratory tract, skin, and gastrointestinal tract within minutes
(Pesek RD and Jones SM, 2015). Mustard allergy usually develops before
the age of three, and it frequently causes severe symptoms during the first
episode of allergic reaction

Even a modest amount of mustard, in any form, can induce a quick in-
crease in histamine levels. The person becomes dizzy and light-headed
within a few minutes. Breathing problems, hives, urticaria, itching, vomit-
ing, nasal congestion, stomach pain, nausea, wheezing, and swelling of the
face, tongue, nose, and lips are some of the other symptoms the person
is experiencing. The victim may also have life-threatening anaphylactic
shock (Kanny G, et al., 1995). To diagnose an allergy, SPT or blood tests
can be used. Another, more accurate test is to eat a small amount of mus-
tard and progressively increase the amount to see whether you have an
adverse reaction. A person with a mustard allergy should always keep an
Epi-Pen on hand in case of anaphylactic shock (Figure 3).
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Figure 3: Mechanism of reaction in mustard allergy

Shellfish allergy: Shellfish refers to aquatic invertebrates that are con-
sumed as food. It contains mollusk (also scallops, mussels), crustacean
(lobsters, shrimps, crabs), and cephalopod (lobsters, shrimps, crabs) tis-
sues (octopus, squid). Shellfish is a term that refers to both marine and
freshwater invertebrates that are edible. They come in a variety of meals
and styles, such as steamed or fried. Depending on the variety and cooking
method, they might have a sweet or briny flavor. They are low in calories
but high in good fats (omega 3 fatty acids), minerals, and lean proteins
(Venugopal V and Gopakumar K, 2017). Iron, vitamin B,,, and magne-
sium are also abundant in them. A few species of shellfish are high in zinc,
which strengthens the immune system and functions as an antioxidant.
Aside from the nutritional value of shellfish, a small percentage of people
are allergic to the protein found in them and have a hypersensitive immune
system. One of the most prevalent food allergens is shellfish proteins. This
allergy can start in childhood and continue throughout maturity. Al-
lergic reactions to shellfish allergens can develop as a result of immune
system-mediated effects as well as non-immunological activities. Tropo-
myosin, which acts through an IgE-dependent mechanism, is the most
common allergen responsible for crustacean allergy. Because there are
so many chemical agents and compounds that might produce an allergic
reaction, determining the exact cause of a shellfish allergy is challenging.
Shellfish include a small number of possible poisons that can impair the
immune system (Thalayasingam M and Lee BW, 2015).

The crustacean group causes the majority of allergic reactions in the shell-
fish family, and those with this allergy can tolerate mollusks. Shellfish al-
lergy symptoms vary from person to person, and it is not required to have
eaten it to have an allergic reaction. The skin, gastrointestinal tract, respira-
tory tract, and cardiovascular system can all be affected by shellfish hyper-
sensitivity. Dizziness, rashes, indigestion, diarrhea, wheezing, stomach
cramps, and difficulty breathing are the most typical symptoms of shellfish
allergy. These symptoms can also become life-threatening, leading to an-
aphylaxis. Other indications of his allergy include cyanosis (pale or blue
skin), hoarse voice, weak pulse, cough, swelling of the tongue and lips, and
so forth (Tong WS, et al., 2018). If a shellfish allergy is suspected, skin prick
tests or blood tests are used to detect for shellfish-specific IgE in the body.
Antihistamines such as diphenhydramine can be used to treat this allergy,
and prednisone can be used to stop the type 1 hypersensitivity reaction
(NHS, 2018). To treat anaphylactic shock, an EpiPen should be carried.

Milk allergy: Milk is the initial food for humans, and it contains various
nutritional values that are necessary for body growth and development.
It is a nutrient-dense meal generated by mammary glands to supply nu-
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trition (van Winckel M, et al., 2011). Milk can come from a cow, a goat,
a buffalo, or a camel. Milk is a necessary component for bone and tooth
formation, preventing cardiac problems, and increasing immunity, among
other things. Protein, calcium, vitamin A and D, phosphorus, riboflavin,
and vitamin B,,, zinc, potassium, choline, selenium, and magnesium are
all abundant in milk. People experience allergic or hypersensitive reactions
despite these benefits and great nutritional value. Milk allergy is an im-
mune system hypersensitivity reaction produced by the alpha-S1 casein
protein found in cow milk (Caffarelli C, et al, 2010). Because the symp-
toms of milk allergy are similar to those of lactose intolerance, they are
frequently mistaken or misread. Lactose intolerance occurs when a person
lacks the lactase enzyme required for lactose processing (a form of sugar
present in milk). One of the top eight food allergies is milk allergy. This
allergy develops at an early age, and only a small percentage of children
outgrow it.

When milk proteins are heated, they get denatured and lose their 3D
shape, reducing their allergenicity. As a result, baked items containing
dairy ingredients may be accepted by certain people. Fresh milk, on the
other hand, can cause an allergic reaction. Dairy ingestion of even a few
milligrams can trigger an IgE-mediated immunological response (Taylor
SL and Hefle SL, 2006). Cow’s milk contains six allergenic proteins: alpha
S1, alpha S2, beta and kappa casein (casein protein), alpha lactalbumin,
and beta lactoglobulin (whey proteins). The symptoms of this allergy vary
from person to person, and they usually appear after a few minutes after
drinking milk or eating dairy products. Wheezing, itching, hives, cough-
ing, shortness of breath, swelling of the lips, throat, and tongue, abdominal
pains, watery eyes, diarrhea, skin rash, sinus infection, bloating, and diffi-
culty swallowing are all signs of this allergy. If the allergy affects the respira-
tory tract or blood circulation, there is a serious risk of death (Caffarelli C,
et al., 2010). Wheezing indicates the impact on the respiratory tract; the
airway becomes obstructed, and the person is unable to breathe. When a
person’s blood circulation is compromised, his or her pulse becomes weak,
and the situation becomes as serious as anaphylaxis. If an anaphylactic re-
action is not treated with an epinephrine shot, the person will experience
vasodilation, which can result in death in some cases.

The persons history of allergic responses is used to diagnose this allergy.
The SPT method involves putting a tiny drop of milk on the skin and see-
ing if the skin becomes itchy and red, indicating that the person is allergic
to milk (Cuomo B, et al., 2017). In addition, serum IgE specific to milk
proteins is evaluated, and a blood test is performed to detect the quan-
tity of antibodies. A component blood test is also available to determine
the type of proteins which stimulates the allergic reaction. Oral Immuno-
therapy (OIT) can be used to desensitize a person (Yeung JP, et al., 2012).
Antihistamines are prescribed for mild allergic reactions, and prednisone
is given to prevent the late phase of a type 1 hypersensitivity reaction. The
person is given an epinephrine shot to lower hypersensitivity in severe al-
lergic reactions, such as anaphylaxis.

Furthermore, the updated guidelines from the European Academy of Al-
lergy and Clinical Immunology (EAACI) recommend avoiding feeding
breastfed infant’s regular cow’s milk formula in the first week of life, feed-
ing infants well cooked eggs instead of raw/uncooked pasteurized eggs in
their diet, and introducing peanuts in an age-appropriate form as a part
of complementary feeding in those populations where there is a peanut
allergy (Halken S, et al., 2021).

Wheat allergy: Wheat is a grass that is farmed all over the world for its
seed, which is a cereal grain. It belongs to the Triticum genus. It is a sig-
nificant carbohydrate source. Wheat is in high demand due to its unusual
sticky and viscoelastic qualities, which are derived from the gluten proteins
found in it. It contains a protein concentration of 13%, which is high when
compared to other cereals. Its a good source of vitamins, minerals, and
fiber. Wheat can be crushed into flour or semolina in its natural state. It
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can also be dried and germinated for the production of malt, or crushed
or cut into groats. Wheat husks are also used in a variety of ways. Bread,
noodles, biscuits, crackers, pizza, oatmeal, pasta, doughnuts, gravy, vodka,
cakes, beer, and breakfast cereals all contain wheat. Wheat contains 327
keal per 100 gm and is a good source of manganese, niacin, phosphorus,
and a few B vitamins. It comprises 71% carbs, 13% water, 1.5 percent lipids,
and 75%-80% proteins. Gluten accounts for 13% of the total protein found
in wheat. Wheat allergy is characterized by hypersensitivity to the protein
found in wheat. Wheat allergy, like all other food allergies, causes an IgE
and mast cell reaction. Wheat has various allergenic components, includ-
ing prolamins, serene protease inhibitors, and glutelin’s, which are the most
common allergens among the 27 possible allergens found in wheat (Aka-
gawa M, et al., 2007). The seed storage proteins in wheat are divided into
four categories: Albumin, glutelin, prolamin, and globulin. Celiac disease
is caused by gluten. Glutenin is divided into nine subunits, each of which
is linked to wheat allergies. Allergic reactions can occur after a person con-
sumes wheat or a food product containing wheat, or even after inhaling
wheat blossom. Wheat is perceived as a danger by the immune system,
which triggers a hypersensitive reaction that can be fatal. Symptoms of an
allergic reaction can occur minutes or even hours after intake.

Wheat sensitivity varies from person to person, and allergic reactions are
sometimes unpredictable. Even a modest amount can trigger an IgE-medi-
ated allergic reaction, which can progress to anaphylaxis. Eczema, eye irri-
tation, itchiness in the throat or mouth, coughing, hoarse voice, abdominal
pain, nausea, diarrhea, vomiting, hives, low pulse rate, redness of the face,
difficulty breathing, and even anaphylaxis are all possible signs of this al-
lergy (Lieberman P, et al., 2010). If a person is suspected of having this al-
lergy, SPT is the most common test used to determine gluten sensitivity in
wheat. The doctor injects a little quantity of pure wheat protein under the
individual’s skin, and if it becomes inflamed or itchy, the allergy is proven.
Ablood test is another approach for determining if a person has a Food Al-
lergy and measuring IgE levels. The individual should eat a gluten-free diet.
A person with modest allergy symptoms should take over-the-counter
antihistamines, and in the event of an anaphylactic reaction, the person
should be given an epinephrine shot (Scherf KA, et al., 2016; Foong RX
and Santos AF, 2021).

DISCUSSION AND CONCLUSION

Food Allergy is a frequent and fatal disorder that impacts the lives of those
who suffer from it, as well as their families. Food allergies are on the rise and
are impacting both children and adults. The primary precaution to take to
avoid this syndrome is to avoid food allergens. There are various meas-
ures to avoid developing this illness, such as avoiding high allergy-pro-
voking foods (peanuts, almonds, and eggs) in a pregnant woman's diet.
This is something that needs to be taken into account during the last few
months of pregnancy as well as while breastfeeding. As the prevalence of
food allergies grows, new models and methodologies are needed to better
understand the pathophysiology of IgE-mediated and cell-mediated aller-
gic reactions. Because of its rising incidence, IgE-mediated Food Allergy
has become a major clinical issue. The therapists assessment is crucial
for proper diagnosis and treatment. Diagnostic tests such as a skin prick
test, food-specific serum IgE testing, and OIT are performed based on the
patient’s history. Food allergies can be treated by avoiding allergen-con-
taining foods and administering epinephrine for allergic reactions as soon
as possible, even though immunotherapy has become the gold standard
for Food Allergy prevention and treatment. However, even with this strat-
egy, there is a resurgence of Food Allergy after the maintenance dose of
the food allergen is stopped, and it also leads to desensitization. In vitro
tests, which are commonly employed in the treatment and prevention of
food allergies, are critical for assisting immunotherapy without the risk of
anaphylactic shock.
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