What exactly is
hay fever and
how can we
tackle it?

It is that time of year again when everyone would normally start feeling the
symptoms of hay fever and it would be a common topic of conversation.
Due to the current situation we all find ourselves in, however, hay fever isn’t being
talked about so much but that doesn’t mean hay fever sufferers aren’t beginning
to feel the onset.
So, what exactly is hay fever?
Hay fever, also known as allergic rhinitis is a common
allergic reaction to certain allergens.  What people talk of
during this time of year is mainly seasonal allergic rhinitis
which tends to occur from early spring into the summer
months and tends to be a reaction to allergens of pollen
from trees, grass and/or weeds. The most common
allergen tends to be to from grass pollen (May to July)
but some people suffer from reactions to tree pollen
(February to June) and weed pollen (June to September).
Allergic rhinitis affects between 10% and 30% of all adults
and as many as 40% of children (Pawankar R, et al, 2013).  
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According to Allergy UK, it affects 10-15% of children and
26% of adults in the UK (GK Scadding, et al, 2017).
The main/common symptoms associated with hay fever are:
• Sneezing
• Itchy nose/itchy palate/itchy throat
• Blocked nose/stuffy nose/nasal congestion
• Runny nose (usually with clear fluid)/nasal discharge
• Red/itchy/watery eyes (that can become very sore
or infected with frequent rubbing)
• Post nasal drip (the sensation of mucus running
down the back of the throat)
• Cough
• Wheezing/asthma symptoms/tight chest
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What is happening in the body at a cellular
level to cause an allergic reaction?
As the name suggests, seasonal allergic rhinitis occurs
according to the seasons dependent on whether someone
is allergic to the pollen from trees, grass or weeds. Some
people however, suffer all year round from allergic rhinitis
which is caused by other allergens such as dust mites.
People who experience these allergies are sensitised to
these allergens so whenever they are exposed to them,
their bodies recognise them as ‘invaders’ and their
immune system responds by making specific antibodies
(IgE) to fight it.
IgE (Immunoglobulin E) is an antibody produced by
plasma cells located in lymph nodes or locally, at the sites
where allergic reactions occur. IgE is different from other
antibodies in that it is located primarily in tissues where it
is bound tightly to mast cells.
Allergens are small antigens that commonly provoke an
IgE antibody response. They enter the body at very low
doses through diffusion across mucosal surfaces to trigger
a response.   The specific IgE produced in response to
the allergen then binds to the high affinity IgE receptor
on mast cells, basophils and activated eosinophils.
IgE production can be amplified by these cells.   The
tendency for IgE over-production is influenced by genetic
and environmental factors.   Once IgE is produced as a
response to an allergen, re-exposure to the allergen
triggers an allergic response. 1
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Mast cells are important effector cells in an allergic
reaction both in the immediate-phase, after antigen
activation, and in the late-phase, thus being important
not only for the genesis of the allergic reaction but also
contributing to the late-phase allergic reaction and ongoing allergic inflammation. 2
Mast cells are distributed throughout pretty much all
vascularised tissues in humans, with high numbers found
near the body surfaces, including the airway epithelium.
They are localised in the connective tissue. They are
inflammatory cells that respond to signals of innate and
adaptive immunity with immediate and delayed release
of inflammatory mediators.  Mast cells are one of the first
immune cells to interact with allergens.
To explain how IgE and mast cells work together, it seems
that the antibody IgE complex binds to specific receptors
found in mast cells to create an acute allergic response.
IgE binds to these receptors in mast cells in order to
sensitise them, and other receptor cells, to release
mediators in response to any subsequent encounters
with that specific antigen. The diverse mediators that can
be produced by mast cells as an immune response, can
promote or downregulate inflammation.3
The mediators produced by mast cells are divided
into 3 types but the types associated with allergies are
preformed mediators which are stored in cytoplasmic
granules within mast cells. Histamine is one of these
preformed mediators and one which causes the symptoms
associated with allergies.
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When the mast cells are activated, these cytoplasmic
granules fuse with the plasma membrane and the
histamine in the granules are released from the cell within
minutes. Mast cell activation through the IgE receptors is
central to the development of allergic diseases, including
anaphylaxis, allergic rhinitis, and allergic asthma.
Preformed mediators such as histamine are responsible
for the immediate reaction after activation by an allergen
and results in: erythema, edema, and itching in the
skin; sneezing and rhinorrhoea in the upper respiratory
tract; cough, bronchospasm, edema, and mucous
secretion in the lower respiratory tract; nausea, vomiting,
diarrhoea, and cramping in the gastrointestinal tract; and
hypotension.4
Besides mast cells, basophils and eosinophils also have
important roles to play in immune responses and are briefly
mentioned here. Mast cells, basophils and eosinophils
express many of the same receptors and cytokines, yet
have different effector functions. Mast cells are tissue
resident cells and uniquely required for immediate
hypersensitivity. Basophils are largely circulating cells,
but home to areas of allergic inflammation during the late
phase response. Eosinophils are resident to the GI tract,
but also home to allergic inflammatory sites.

What is histamine?
Histamine in the body is crucial to us because of its role
in an immune response. As it is released, it affects the
blood vessels by causing them to dilate and increase
permeability which then allows substances such as fluid,
white blood cells (leukocytes) and blood plasma proteins
to leak from the bloodstream to the area of injury/
infection to fight this infection. This can often be seen as
‘inflammation’ in the localised area.
In an allergic reaction, as described earlier on, the immune
system is hypersensitive to the allergens and in producing
antibodies to tackle the allergen, it releases histamine in
inordinate amounts. This causes the visible symptoms
of an allergic reaction in hay fever, such as runny nose,
watery eyes, constriction of bronchi and tissue swelling.
Histamine also contributes to anaphylaxis.
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Mast cell releasing histamine during allergic response
So, to summarise histamine, although it has a crucial role
to play in an immune response, excess amounts has a
detrimental effect and can cause problems. Although
we have just been talking about allergic rhinitis here and
the effects on histamine in relation to it, excess histamine
in the gut also causes intolerances and allergy type
symptoms starting from the gut which can present as
symptoms in the skin and around the body.
It is not known why some people are more susceptible than
others to allergies but there are a few different thoughts
on it, including history in the family, environmental factors
and the immune system being one the biggest. It is
also unknown why there seems to be an increase in the
prevalence of it in the west but environment and lifestyle
including food and drinks appear to play a big role. As
our lifestyles have gotten faster in the west, we have
tended to favour a life of convenience when it comes to
food and drink and the stress of the fast lifestyle affects
our immune system negatively too.
Allergic rhinitis is very interlinked with other conditions
such as eczema and asthma and the three together are
known as the ‘atopic triad’.   Each may be caused by a
different allergen trigger but it is the histamine response
which leads to the symptoms experienced. If someone
suffers from one of these conditions, they are more
likely to show symptoms of another of the atopic triad
conditions (for example, some people develop asthma
only during hay fever season).
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As mentioned above, excess histamine in other parts of
the body, such as the gastrointestinal tract also cause
allergies which present as gut issues and issues in the
skin. Similar symptoms are also described by people who
have been found to be intolerant to histamine.

Excess Histamine and Histamine Intolerance
So, why do some people have excess histamine in their
bodies?  This can happen when the body’s degradation
of histamine is out of balance with the amount being
accumulated in the body.
Histamine can accumulate in the body from certain foods
and as a result of certain drugs. Ingested histamine
in the body is metabolised by the enzyme diamine
oxidase (DAO).  In a healthy person, the histamine from
food is broken down and detoxified quickly by DAO in
the gastrointestinal tract. However, in some people,
this metabolism does not occur as it should, and these
people could be at risk of histamine toxicity.  DAO is also
believed to scavenge extracellular histamine after the
mediator release so perhaps some people experience
allergic reactions more because of a lack of DAO?
The other important enzyme responsible for inactivating
histamine is histamine N-methyltransferase but this only
acts in the intracellular space of the cells.

Excess histamine from ineffective degradation as a
result of reduced DAO can cause a lot of symptoms
which are similar to an allergic reaction. Ingestion of
foods that release histamine or block DAO activity
may cause headaches, diarrhoea, nasal congestion,
asthmatic wheezing, urticaria and other conditions. These
multifaceted symptoms are the reason that histamine
intolerance is often underestimated or symptoms
misinterpreted.
In patients who are histamine sensitive or have reduced
DAO activity, symptoms can occur even after ingestion
of the smallest amount of histamine. Symptoms can
manifest in multiple organs, such as the GI tract, lungs,
skin, cardiovascular system and brain.

Allergic rhinitis and treatment
The most common treatment for histamine allergies
is antihistamines which work by blocking the allergic
response and nasal steroids which reduce inflammation.  
Antihistamines are most effective for sneezing or an itchy,
runny nose but do not help with a blocked nose which is
when steroids to reduce inflammation work better.   For
severe cases where other medicines have not worked,
specific allergen immunotherapy can be used.   This
involves exposing the patient to a specific allergen at
regular intervals, either orally or via an injection, and this
has to be continued for at least 3 years.

What are antihistamines and how do they
work?
Simply put, antihistamines work by blocking the histamine
receptor cells. The primary mechanism of antihistamines
is believed to be by antagonism of histamine by binding
to the cellular receptors (specifically H1-receptors) which
are present in nerve endings, smooth muscles, glandular
cells. This notion is supported by the clinical benefit from
some of the antihistamines used.
The pathophysiology of antihistamines is in fact quite
complex and H1-antihistamines have multiple effects on
the allergic inflammatory response but these antiallergic
responses are not uniform among all the different drugs.6
The most commonly used antihistamines are second
generation ones which tend to work by antagonism of
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histamine and don’t have as many sedation side effects as
first generation antihistamines but that is not to say there
aren’t any side effects because, as with any medicines that
have a pharmacological effect, it follows that there will be
some possible side effects. Antihistamines need to be
taken throughout the hay fever period and it is usually
advised to take some of the medicines soon before the
season starts.

However, would it be better to prevent
the unnecessary release of histamine as an
overreaction in the first place?
A lot more information can be written on the topic of
allergic rhinitis and allergies in general as there is so much
more to explore and correlate on the different areas.

them. Adaptive immunity then remembers this threat for
possible future invasions.
When functioning properly and effectively, the immune
system identifies and attacks these threats, whilst
distinguishing them from the body’s own healthy tissue.  
Obviously, an underactive immune system is not a good
thing as it may not be effective in combatting harmful
attacks. At the other end though, an overactive immune
response can also be harmful and lead to issues such as
inflammation and autoimmune conditions.  Therefore, it
is more important to think about keeping the immune
system in balance.
The lympthatic system

Although it may be difficult to pinpoint the correlation
between all the different allergic conditions and
symptoms, the obvious common factor is the histamine
response as it binds to receptors on cells to portray the
symptoms. Histamine responses are caused by the free
histamine in the bloodstream which could be caused by
excess histamine which has not been metabolised and
removed, or by histamine released by the main player
cells in the immune system, in response to an immune
reaction.
By way of preventive action in tackling allergic reactions, as
you would any other illness or infectious disease, it would
be prudent to concentrate on ensuring a healthy, strong
and balanced immune system as mast cells (responsible
for histamine release,) basophils and eosinophils are
crucial in both innate and adaptive immunity.
Put simply, the immune system is a complex network of
cells and processes within the body that defends against
foreign invaders that shouldn’t be there, such as allergens,
viruses, bacteria and parasites.
The immune system can be broadly split into two
categories; innate immunity and adaptive immunity.
Innate immunity is what you are born with and mainly
consists of barriers that keep foreign threats out - it is nonspecific - and adaptive immunity is acquired immunity
which is more complex than innate immunity. Adaptive
immunity targets specific threats and creates antibodies to
fight them once the body has processed and recognised
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As part of the adaptive immune system (the ‘attack’
team) is located in the gut lining, one way we could help
our immune systems is by targeting the gut with what
we eat and helping to keep it healthy so that the lining
is free from any irritations, inflammations or leakiness (a
leaky gut would enable excess histamine to flow around
the bloodstream and affect different parts of the body
when bound to receptor cells). This will help it to function
effectively and maintain the population of immune cells
which are found in the gut.
The other consideration would be to tackle the amount
of excess histamine in the body so that the body can
function efficiently to metabolise the natural production
of histamine within the body.
A healthy diet, avoiding foods such as aged cheese,
processed meats and alcohol would help in reducing the
amount of histamine in those people who are histamine
intolerant.
Ensuring a healthy lifestyle, with healthy food, exercise,
avoiding cigarette smoke, pollution and stress would
Toxaprevent Medi Acute contains MANC® which binds
and removes excess histamine. The capsules also contain
high grade colostrum which acts as an immunomodulator.

all help towards maintaining a stronger, more balanced
immune system.
As the saying goes, “you are what you eat,” and as 70%
of our immune cells are located in our gut, ensuring a
healthy diet providing us with the nutrients we need is
essential. As we get older, however, we may not be able
to get all the nutrients we need from food directly so
supplements may help to provide these nutrients. Vitamins
and supplements that help with the immune system are
vitamins A, C, D, E, copper and zinc (in the recommended
daily amounts) (NHS).  All of these vitamins and minerals
can be found in foods but can be taken as supplements if
you do not get enough from food. Another supplement
to consider would be colostrum.
It is a well-known fact that colostrum plays a vital role in
the nourishment and protection of a new-born baby. This
is because colostrum is a complex, nutrient rich, biological
fluid which is loaded with immune, growth and tissue
repair factors, and helps in the development of immunity.
It contains a significant quantity of complementary
components which act as natural anti-microbial agents
that actively stimulate the maturation of a baby’s immune
system. 7
Although the benefits of colostrum are so widely known,
colostrum from a human mother is not readily available.
So, many studies have been conducted on bovine (cow)
colostrum.
Bovine colostrum is a rich source of immunoglobulins, a
class of proteins present in the serum and the cells of the
immune system, which function as antibodies. It’s been
shown to be actively functional through the digestive
tract in humans and a large number of studies have shown
that bovine colostrum can prevent gastrointestinal tract
infections and upper respiratory tract infections.8,9 Bovine
milk and its components have clear functional effects on
the human immune system and bovine immunoglobulin
can bind to a wide range of pathogenic bacteria and
viruses, as well as to many allergens.10
By Gaya Neault BSc Chemistry with Medicinal
Chemistry on behalf of Nouveau Health Ltd
To find out more about how Toxaprevent and the
ingredient MANC® binds to Histamine please visit

www.toxaprevent.co.uk
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