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I Abstract
An objective of this article is a review of contemporary knowledge on various environmental factors, that influence prevalence
and course of allergic diseases, like asthma, allergic rhinitis, atopic dermatitis and also contact dermatitis. Surrounding climate
may directly influence each patient, but also determines type of flora and fauna within particular geographical regions
and thus affects sources of airborne and food allergens. Epidemiological studies suggest that there is a strong relationship
between air pollution and development and exacerbation of asthma and other allergic diseases — main attention has
been concentrated on gaseous materials such as ozone (O,) and nitrogen dioxide (NO,), as well as particulate matter (PM),
generated by car traffic and industry. Diesel exhaust particulate (DEP) has the ability to bind proteins and may serve as a
potential carrier of allergens, penetrating deep into respiratory tract. Among the most extensively studied environmental
factors influencing allergy are airborne allergens: dust mites, pollens, fungi and animal dander. Foods may elicit both
true IgE-mediated allergy and also various non-immunological reactions, associated with direct release of mediators or
toxic activity. It has been estimated, that over 85 000 chemicals are recognized in the human environment and they may
act as contact allergens or irritants, causing allergic or non-allergic contact dermatitis. Among them metals, fragrances,
preservatives, botanicals and paraphenylenediamine are considered as the most significant. Infections have always been

associated with etiopathogenesis of allergic diseases and they may contribute to exacerbation of their course.
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INTRODUCTION AND OBJECTIVE

Allergic reactions are considered as multifactorial,
heterogeneous disorders caused by an interaction of
environmental and genetic factors and can express themselves
in many different organs (typical allergic symptoms include
asthma, rhinoconjunctivitis, gastrointestinal symptoms, and
skinlesions), and in any age group. According to the European
Academy of Allergology and Clinical Immunology (EAACI)
revised nomenclature for allergy [1], allergic hypersensitivity
(with defined or strongly suspected immunological
mechanism) may be classified either as IgE-mediated or
not-IgE mediated, the latter being associated with specific
T-cell response, as in contact dermatitis. IgE-mediated
mechanism is associated with atopy, defined as a personal
or familial tendency to produce IgE antibodies in response
to low doses of allergens, usually proteins, and to develop
typical symptoms, such as asthma, rhinoconjunctivitis, or
eczema/dermatitis.

Allergic (atopic) diseases result from an interaction
between individual genetic susceptibility and exposure to
environmental factors. According to twin studies, the genetic
contribution to allergic disease has been estimated as more
than 50%, with heritability estimates ranging from 36-79%.
[2, 3, 4] Due to probable changes in the environment, an
increase in the prevalence of allergies in the past decades
has been observed. Environmental factors, in combination
with genetic predisposition of a patient may contribute to
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the development of so-called extrinsic forms of asthma or
atopic dermatitis, which are accompanied by sensitization to
environmental factors and the presence of antigen-specific
serum IgE [2, 3, 4, 5].

On the other hand, genetics of contact allergy is still only
partly understood despite decades of research, which might
be due to inadequately defined phenotypes used in the
past. According to recent literature data, susceptibility to
contact allergy may be influenced by genetically determined
alterations in the production of pro- and anti-inflammatory
cytokines, influenced by variable haptens, present in the
surrounding environment, including the occupational
milieu [6].

The objective of this study was to review selected
environmental factors, characterized by the most significant
influence on the prevalence and course of various allergic
diseases: asthma, allergic rhinitis, atopic dermatitis and also
contact dermatitis.

Climate. Climatic conditions seem to have a significant
impact on allergic patients, especially those suffering from
atopic dermatitis. Climate may directly influence each
organism, but on the other hand, determines the model of
flora and fauna within particular geographical regions and
thus determines the sources of airborne and food allergens. It
is well-known that increased temperature increases sweating,
causes high water loss, and therefore skin dryness and
pruritus. On the other hand, UV radiation causes destruction
of microorganisms colonizing the skin and some of them
may act as superantigens, contributing to the exacerbation
skin lesions. The beneficial effects of sunlight and wind at the
seaside have been used for centuries to treat skin diseases as
‘thalassotherapy’ [7, 8, 9, 10].
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Air pollution. For years, urban air pollution has been a
matter of research as an important extrinsic, environmental
etiologic agent. Attention has been concentrated mainly on
gaseous materials, such as ozone (O,) and nitrogen dioxide
(NO,), as well as particulate matter (PM), generated by car
traffic and industry [11]. Epidemiological studies suggest
a strong relationship between air pollution and both
development and exacerbation of asthma and other allergic
diseases. Animal experiments show that IgE-mediated
hypersensitivity to ovalbumin develops more efficiently when
the animals were exposed simultaneously to diesel exhaust
particles (DEP) or O,. It is suggested that air pollutants may
intensify allergic reactions by modifying the epithelium,
influencing immunity, and increasing the allergenicity of
particular antigens (atopens). Recent literature data suggests
thatallergens and pollutants are effective not only additively,
but may also augment allergic reaction [11, 12].

O, is the main component of photochemical oxidants and
so-called ‘summer smog’, and might account for up to 90%
of total oxidant levels in cities of the Mediterranean area or
California. Even up to 60% of inhaled O, is absorbed within
the upper airways, and the rest within the lower levels of
the respiratory tract. Increased air levels of O, and NO,
have been associated with increased respiratory morbidity
and with hospital admissions for asthma in the case of both
children and adults [11, 12, 13]. The most significant source
of outdoor NO, is automobile exhaust. Similar to O,, NO, is
an oxidant pollutant, although it is less chemically reactive
and thus probably less potent. The major component of
urban air pollution is PM and it is considered as the most
serious air pollution problem in cities and towns, particularly
being associated with various adverse health effects. PM is
a mixture of solid and liquid particles of different origin,
including pollen grains and mold spores.

Diesel exhaust particulate (DEP) accounts for most of the
airborne PM (up to 90%) in the atmosphere of the world’s
largest cities. Acute exposure to diesel exhaust may cause
irritation of the nose and eyes, headache, lung function
disturbances, respiratory changes, fatigue and nausea,
while chronic exposure is usually associated with chronic
cough, sputum production and lung function decline. DEP
are characterized by both adjuvant activity for sensitization
against common allergens and enhancing effects on allergic
symptoms in sensitized patients. Up to 30% of inhaled DEP
can be deposited in the alveolar region of the respiratory
tract, and a large proportion is phagocytized by alveolar
macrophages. Literature data suggests the ability of DEP to
bind proteins (for example, house dust mite - HDM allergens),
which is why it may be considered as a potential carrier of
allergens. It is particularly important that the majority of
these particles are small enough to penetrate deep into the
respiratory tree and provoke allergic symptoms [14, 15, 16, 17].

Airborne allergens. These are among the most extensively
studied environmental factors regarding the source of
potential risk for sensitization and manifestation of atopy,
in consideration of both the airways and skin. Cross-sectional
studies regarding children and adults strongly suggest that
there is a close association between allergen exposure and
sensitization to specific allergens. Longitudinal studies, such
as the MAS study conducted in Germany, have demonstrated
that during the first years of life there is a dose-response
relationship between indoor allergen exposure to HDM and

cat allergens and the risk of further sensitization to cat and
HDM, respectively [18].

Airborne allergens may both elicit or exacerbate allergic
diseases - for example, the induction of atopic dermatitis by
airborne allergens has been verified in various studies [19,
20]. Airborne allergens include perennial allergens (HDM,
cockroach, animal dander) and seasonal allergens (pollens,
molds). HDM allergens are among the most precisely
analyzed, and current studies show that hypersensitivity to
HDM applies to 5% of all the Western European population.
The main source of HDM allergens are their excrements
(diameter of about 25 microns). Such a small volume of
excretions enables it to float easily in the air or to lie in a
bed, pillows, mattresses and carpets. Another important
origin of perennial allergens are cockroaches, both American
(Periplaneta americana) and German (Blatella germanica)
species. The development of hypersensitivity is associated
with the presence of their droppings and secretions in house
dust. Their influence on the exacerbation of atopic dermatitis
has not been fully elucidated; however, there are reports of a
high incidence of positive reactions of patch tests in children
with atopic dermatitis, which could indicate that next to
HDM, cockroaches may contribute to exacerbations of skin
lesions in susceptible individuals [21, 22, 23, 24, 25].

Domestic pets (particularly dogs and cats) and their hairs,
skin, saliva and urine are considered also an important
source of allergens. Dander of farm animals, such as horses
and cows, is of much less importance but may be significant
from the occupational or recreational point of view. Some
atopic patients also potentially react to feathers, although
in some cases it may not be clear whether hypersensitivity
reactions are associated with the feathers themselves, or from
the mixture of allergens from HDM and moulds inhabiting
a pillowcase [22].

Exacerbation of symptoms in allergic patients during
spring, summer or autumn drew attention to flowering
plants and their pollens as an important seasonal source
of allergens. Plants pollinated by insects produce relatively
small amounts of pollen and only close contact with them
causes symptoms. The most significant from the standpoint
of airborne allergy are anemophilous plants producing
enormous amounts of pollen within a short period of time.
Pollen grains, characterized by a diameter of 20-60 microns,
may be transmitted over long distances [26, 27]. Throughout
the year, there are 4 major periods of pollination, including
certain plant species. The first period (January - mid-May)
is associated with tree pollination — mainly by hazel, alder
and birch. The second period lasts from mid-May - early
June, and is associated with vigorously pollinating trees,
such as fir, beech, and willow, which is the most potent
antigen. In Europe, coniferous tree pollen is not considered as
substantial, butin Japan cedar pollen allergens are considered
as an important cause of atopic dermatitis and asthma
exacerbations. During the third period (early June - mid-
July), grass pollen predominates and is regarded as the most
common cause of pollinosis worldwide. In Central Europe,
the most prevalent grasses include timothy grass, ryegrass,
meadow fescue and velvet grass. The fourth period (mid-July
to late September) is associated with increased pollination
of weeds, with the principal allergenic species including
Artemisia and Chenopodium [28, 29, 30, 31].

Another possible mischievousness of airborne allergens or
substances should be considered in terms of hypersensitivity is
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pneumonitis (or allergic alveolitis), which is a granulomatous
disease of the lungs due to immune reaction following
chronic inhalation of organic dusts or chemicals especially
encountered in the occupational environment. Organic
dusts may be of vegetable, animal, and also microbial origin,
and they are found in various occupational environments:
industries handling organic material, farms, waste collection,
but also indoors, especially within dusty or mouldy buildings
[32]. The most important allergens present in organic dusts,
associated with the etiopathogenesis of the disease, are
the termophilic Actinomyces species, fungi belonging to
genera Aspergillus, Penicillium and Cladosporium, Gram-
negative bacteria or proteins present in bird feathers and
droppings. Etiopathogenesis of hypersensitivity pneumonitis
involves both type IIl and type IV hypersensitivity reactions.
It is suggested that cytokines and chemokines of pro-
inflammatory potential activate alveolar macrophages, cause
an influx of CD8+ lymphocytes into the lungs, and facilitate
formation of granulomas, also promoting the development
of pulmonary fibrosis [32, 33].

Food allergens. According to the World Health
Organization, food allergy concerns 4-10% of children
(including 6-8% and 3-5%, respectively, of infants and
children up to the age of 8 years) and 2-4% of adults. EAACI
defines food hypersensitivity as a reaction provoked by
exposure to food in amounts tolerated by the majority of the
population, with an objective and reproducible symptoms.
When immunologic mechanisms have been demonstrated
(for example, the role of IgE is confirmed), the appropriate
term is food allergy. All other reactions, previously sometimes
referred to as ‘food intolerance’, should be referred to as non-
allergic food hypersensitivity. Severe, generalized allergic
reactions to food can be classified as anaphylaxis [34, 35, 36,
37]. In accordance with other allergic (atopic) conditions,
food allergy may be familial. Genetic predisposition to
developing food allergy has been previously demonstrated
in studies involving twins. In this case, the concordance rate
for inheriting the predisposition to develop hypersensitivity
to peanut allergens among monozygotic twins was 64.3%,
while in dizygotic twins it was evaluated as approximately
6.8%. Literature data suggests that the risk of inheriting a
predisposition to peanut allergy in twins is similar to the
heritability of bronchial asthma, allergic rhinitis, or atopic
dermatitis [37, 38, 39].

Non-allergic food hypersensitivity may be associated
with food itself, but also with chemical substances added to
food to improve its organoleptic properties. Miscellaneous
symptoms may occur in the course of pancreatic disease
(deficiency of digestive enzymes - lipase, disaccharidases),
liver problems (abnormal production of bile components or
enzymatic proteins), or congenital lactase deficiency. So-
called pseudoallergic reactions to various dietary products
may appear due to the high content of biogenic amines
in them (mainly histamine, tyramine, serotonine). Foods
including these mediators (chocolate, fish, strawberries,
bananas, citrus fruits, spinach, ripe cheeses, some sausages
and wines) may elicit response that mimics IgE-mediated
reaction, but allergological diagnostics fail to prove the
involvement of IgE.

Also widely analyzed are hypersensitivity reactions to
various food preservatives (benzoic acid), azo dyes (tartrazine
- E102, erythrosine - E127, sunset yellow — E110, brilliant

black - E151), as well as substances which improve taste
(monosodium glutamate — E621, aspartame — E951). It is
worth emphasizing that because of the similarity of the
chemical structure of the above substances to aspirin,
they may increase production of sulfidoleukotrienes
and cause similar adverse symptoms as in acetylsalicylic
acid intolerance (urticaria, angioedema). It has also been
demonstrated, that antioxidants (aspartame — E951, benzoic
acid - E210, butylated hydroxyanisole - BHA - E320,
butylated hydroxytoluene - BHT - E321) and food dyes may
cause direct mast cell degranulation with subsequent release
of large amounts of histamine. On the other hand, some
other food contents, such as aflatoxins (peanuts, almonds,
corn), pesticides (fruits, vegetables) or heavy metals (fish,
meat) may be associated with symptoms of food intolerance,
resulting from the toxic effects on the gastrointestinal tract
or the whole system, with symptoms like weakness, malaise,
or neurological disturbances [40, 41].

Patients sensitized to pollen allergens may present cross-
reactivity with certain foods [42]. It has been observed
that adolescent or adult patients suffering from pollinosis
associated with birch pollen allergens, in 50%-70% also
show immediate symptoms upon ingestion of birch pollen-
related fruit and vegetables [43]. Various foods have been
identified as birch pollen-related, including particularly plant
families such as Rosaceae, Solanaceae, and Umbelliferae.
Among these, apple, hazelnut, carrot, and celery most often
induce symptoms associated with oral allergy syndrome,
urticaria, angioedema, rhinoconjunctivitis, asthma, or even
anaphylactic shock [44, 45]. It is well-known that the birch
pollen major allergen (Bet v1) is mainly involved in the
development of cross-reactive IgE antibodies to apple, celery,
and hazelnut. On the other hand, protein profilin Bet v2
(panallergen - responsible for many IgE cross-reactions even
between unrelated pollen and plant food allergen sources)
and protein Bet v5 have been identified as cross-reactive
minor birch pollen allergens. High levels of antigen-specific
IgE to birch pollen and Bet v1/Bet v2 have been detected in the
sera of patients suffering from atopic dermatitis [46, 47, 48].

Germs, infections and infestations. Infections
and infestations have always been associated with the
etiopathogenesis of allergic diseases. They are also considered
as important factors contributing to the deterioration of
symptoms, and may cause exacerbations of the disease [49].
The most extensive line of research concerns relationships
between viral infections and asthma and allergic diseases.
It has been observed that worsening asthma control is
associated with virus infections, in particular rhinovirus
infection. Using various methods (serology, culture, PCR),
viral infection has been confirmed in 80-85% of children
suffering from acute bronchial obstruction or asthma [49,
50]. Infants are predominantly infected with respiratory
syncytial virus and para-influenza virus, and in children
older than 2 years rhinovirus prevails as a cause of infection.
It is worth emphasizing that periods of increased incidence
of hospitalizations due to asthma (spring, autumn) coincide
with increased detection of rhinovirus infection within the
population [51, 52, 53, 54]. Literature data indicates that
the harmful effect of microbes is mainly seen in the acute
phase of infection, but they can also cause long-term effects
by increasing bronchial hyper-responsiveness and facilitate
the process of allergisation [50].
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With regards to bacterial infections, recent observations
suggest also the potential significance of atypical bacteria:
Mpycoplasma pneumoniae and Chlamydia pneumoniae. It is
suspected, that these microbes may enhance inflammation
and simultaneously increase sensitivity to stimulation by
other factors, causing lack of asthma control and contributing
to its severe course. Such patients respond well to
macrolides, but the true action of these drugs (antibacterial,
antiinflammatory) has not yet been elucidated [55, 56].

In case of patients suffering from atopic dermatitis, the role
of bacteria and yeasts has long been a matter of research. It
is well known that Staphylococcus aureus may cause severe
exacerbation of eczematous skin lesions, mainly by releasing
exotoxins which act as superantigens that stimulate the
activation of T-cell and antigen presenting cells, as well
as epidermal cells (keratinocytes) [57, 58]. In some cases,
IgE-dependent sensitization to bacterial enterotoxins is also
observed. In addition, Staphylococcus aureus increases the
expression of cutaneous lymphocyte-associated antigen
(CLA) and determines the development of resistance to
glucocorticoids [59, 60].

Recently, attention has has also been drawn towards
opportunistic yeast species Malassezia as a factor involved
in the development and exacerbation of skin lesions in atopic
dermatitis, particularly considering patients presenting
eczema within the head and neck region. Various studies
prove the presence of antigen-specific IgE and demonstrate
positive results of skin prick tests and atopy patch tests
with Malassezia species in adult atopic dermatitis patients.
However, to date, researchers have been unable to confirm
such IgE-mediated hypersensitivity in patients with rhinitis
and asthma; thus the phenomenon seems to be specific for
patients suffering from atopic dermatitis [61, 62, 63].

In the 1980s, David P. Strachan was the first researcher to
propose the foundations of the so-called ‘hygiene hypothesis’,
which based on the observation that pollinosis and atopic
dermatitis were less commonly present in children from
larger families, who were presumably exposed to more
infectious agents through their siblings, in comparison to
children from families with only one child [64]. According
to the ‘hygiene hypothesis’, children raised in a modern
metropolitan life style, relatively devoid of natural microbial
exposure, may have under-stimulated immune systems in
early infancy, which allows the ‘allergic march’ to develop - a
pattern of pro-allergic immune evolution and disorders that
occur in early life [64, 65]. To date, the ‘hygiene hypothesis’
has been extensively investigated by worldwide specialists,
and is considered as an important theoretical framework
for the study of various allergic diseases. It attempts to
explain an increase in the prevalence of allergy, observed
since industrialization, and the higher incidence of allergic
diseases in more developed countries [66]. Over the past 15
years, ‘hygiene hypothesis’ assumptions have evolved, in part
due to a growing and strengthening burden of evidence from
epidemiological, translational and basic research. Various
studies suggest that exposure to some infectious organisms
and bacterial endotoxin may provide protect against atopy,
whereas other infections appear to promote allergic diseases.
What does seem to be important is the timing of exposure
to infection, the properties of the infectious agent itself, and
also genetic susceptibility of the host - these factors play a
significant role in the future development of allergic disease
[67, 68, 69].

Contact allergens and irritants. Contact dermatitis is
defined as a pattern of inflammatory response occurring
as a result of contact with certain external factors (contact
allergens). Nowadays, over 85,000 chemicals are recognized
in the human environment, a predominant part of which
may act as irritants, and more than 3,700 compounds have
been identified so far as contact allergens. According to data
from North America and Western Europe, 12.5%-40.6%
of the population are diagnosed as allergic to at least one
chemical [70].

The clinical spectrum of contact dermatitis is characterized
by a wide range of clinical features: itching, scaling,
erythema and vesiculation. In chronic cases, fissuring,
hyperkeratosis and lichenification also occur. The two most
frequent causes of contact dermatitis are exposure to an
irritant substance (irritant contact dermatitis) and a delayed
hypersensitivity reaction in response to contact with an
allergen in sensitized individuals (allergic contact dermatitis).
It is worth emphasizing that the pathogenesis of contact
dermatitis often involves contemporary exposure to both
irritants and allergens, and these substances often belong to
the group of common and prevalent environmental factors.
Primary lesions are usually found at the site of contact with
the irritant or allergen, but patients suffering from allergic
contact dermatitis may also present secondary lesions (so-
called secondary allergisation), which may occur on other
(even distant) sites of the body. However, the majority of
contact dermatitis patients present skin lesions on their
hands [71, 72, 73].

Allergic contact dermatitis is a frequent and chronic skin
disease, very often associated with environmental factors,
mainly of occupational origin. In the 70s and 80s of the 20"
century the distribution of contact allergy in Poland differed
significantly from the distribution of its western neighbours.
The most frequent allergens were chromates, aromatic
amines, turpentine and epoxy resins, while the frequency
of sensitization to nickel, acrylic plastics and neomycin was
lower than in other European countries. Nowadays, only
slight differences exist in the occurrence of contact allergy
between Poland and Western Europe [73, 74].

One of the most important contact allergens are metals
(nickel, chromium and cobalt). In Denmark and Germany,
since the European Directive restricting the use of nickel was
implemented, a decrease in the frequency of nickel allergy
has been noted. In Poland, a so-called “Nickel Directive’
was introduced in 2004, and it has been predicted that the
effects of its implementation are likely to be evident only in
the course of time. As previously reported, contact allergy
to nickel still concerns primarily the young population, and
recent observations confirm this phenomenon both in male
and female patients.

Recent literature data suggests that important, possible
sources of sensitization to metals are metal implants used
in various medical disciplines (for example, intravascular
stents, dental implants, cardiac pacemakers, or implanted
gynaecologic devices). Skin hypersensitivity reactions
are variable in nature and include eczematous, urticarial,
bullous, and vasculitic eruptions [75, 76]. Complex immune
reactions which take place around the implants may result
in pain, inflammation, and loosening of the implant. Nickel,
cobalt, and chromium are considered as the most common
metals eliciting both cutaneous and extracutaneous allergic
reactions from chronic internal exposure. Occasionally,
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other metal ions and bone cement components cause

hypersensitivity reactions [77].

Cosmetics, fragrances, and botanicals are also important
causes of both irritant and allergic contact dermatitis. The
overall incidence of dermatitis produced by cosmetics is
rather difficult to determine. Fragrances are important
sources of allergic contact dermatitis. Fragrances are
found in various types of cosmetics — most traditionally in
perfume or cologne form. Fragrances, including fragrance
mix, balsam of Peru, and cinnamic aldehyde, are the
most commonly identified allergens in cosmetic-induced
contact hypersensitivity reactions [78, 79, 80]. Another
important source of contact eczema caused by cosmetics
are preservatives added to the cosmetic products to prevent
their deterioration. There are a number of preservatives used
in cosmetics that have been described as eliciting contact
dermatitis in sensitive consumers: formaldehyde releasers
(agents that slowly liberate small amounts of formaldehyde),
methylchloroisothiazolinone/methylisothiazolinone
(MCI/MI), and parabens. Other important causes of contact
allergy include the active ingredients found in hair- and
nail-care products, such as permanent wave solutions,
permanent hair coloring, artificial nails and nail polishes
[79]. An important and potent contact allergen which has
lately significantly gained in value is paraphenylenediamine.
Anincrease in contact allergy to paraphenylenediamine has
been caused by more frequent hair dying and skin tattooing
(also in children), including so called ‘temporary” henna
tatoos. Long-term skin contact and also high concentrations
of paraphenylenediamine increase the risk of sensitization.
Furthermore, allergic contact dermatitis may be followed
not only by post-inflammatory hyper- or hypopigmentation,
but also by scarring and lifelong sensitization. This may
have an important future occupational impact, especially if
a sensitized person chooses to become a hairdresser and/or
cosmetician. {79, 80, 81].

With regard to contact dermatitis, it is also important
to mention protein contact dermatitis (PCD), which may
be provoked by macromolecular proteins (in contrast of
haptens, which cause allergic contact dermatitis described
above) [72]. PCD is observed mainly in patients with certain
characteristics of atopic diathesis, who have frequent contact
with the protein products: kitchen workers, food sellers,
gardeners, slaughterhouse workers, butchers, commercial
anglers, farmers, and veterinarians [82, 83]. Four groups of
proteins may be the cause of PCD:

1) fruits, vegetables, spices, and plants (apples, asparagus,
bananas, beans, carrots, chrysanthemums, cornstarch,
mugwort, peaches, peanuts, pears, shiitake mushrooms
and soy);

2) animal proteins (blood, bovine amniotic fluid, cheeses,
cow dander, egg yolk, meat and milk);

3) flour;

4) proteolytic enzymes (alpha amylase, glucoamylase, lactase)
PCD is considered as closely linked with contact urticaria -

urticarial wheals may precede or coincide eczematous lesions,

most typically localized on patient’s hands [82, 83, 84].

Emotional factors. Patients suffering from various
allergic diseases may present a significantly lower level
of self-acceptance, self-knowledge and feeling of self-
effectiveness, in comparision to healthy subjects. Skin allergic
conditions, including urticaria, allergic contact dermatitis

and atopic dermatitis, may be associated with a highly-
reduced quality of life, especially considering professional
or school activities [85]. Literature data suggests that patients
suffering from allergic contact dermatitis and urticaria have
a higher prevalence of psychiatric disorders than the general
population (mostly anxiety disorders - phobias, followed by
depressive and somatoform disorders) [85, 86].

On the other hand, important correlations have been
demonstrated between the level of asthma control and
the level of anxiety and intensity of depression [85].
The authors suggest that bronchial asthma should be treated
as a psychosomatic disease, and various psychological
factors are considerably involved in the aetiopathogenesis
and clinical presentation of the disease [87, 88]. Attacks
of dyspnoea may often be accompanied by a high level
of anxiety, mood deterioration, and early identification
of patients with bronchial asthma accompanied by such
disturbances allows the introduction of appropriate
psychosomatic therapy.

It has been observed that stressful situations of a high
degree may affect as many as 60-70% of atopic dermatitis
patients and cause exacerbation of the disease. Moderate
to severe atopic dermatitis negatively affects not only the
patients, but also their whole family. The impairment of
quality of life caused by childhood eczema has been shown to
be greater than or equal to other childhood diseases: asthma,
diabetes, emphasising the importance of atopic dermatitis
as a major chronic childhood disease [89, 90].

Pruritus, scratching, and sleep problems are common
complaints linked to a disturbed quality oflife in over 60% of
patients. Furthermore, sleep disturbances lead to subsequent
tiredness, mood changes, and impaired psychosocial
functioning of the child and family, particularly at school
and work [90, 91]. Skin scratching and lesions often cause
embarrassment, comments, teasing, and social isolation
which leads to depression or school and work avoidance.
The patient’s lifestyle is limited, considering clothing,
holidays, meeting friends, having pets, swimming, or the
ability to participate in sporting activities. Atopic dermatitis
causes restriction of normal family life and often requires
complicated and demanding treatment regimes. The parents
of an atopic child may face many difficulties in everyday care,
which can cause exhaustion and feelings of hopelessness,
guilt, anger or depression. This is why, in case of an atopic
patient, the so-called ‘emotional climate’ which includes
stability of the family, relationship between parents, relations
between siblings, school, and later work atmosphere, is
considered as one of the most important elements of the
patient’s surrounding. It is important whether life runs
relatively smoothly, the parents are connected by bonds
of love and friendship, or whether conflicts or irritability
influence or affect family cohesion [89, 90, 91, 92].

REFERENCES

1. Johansson SG, Hourihane JO, Bousquet J, Bruijnzeel-Koomen C,
Dreborg S, Haahtela T, et al. A revised nomenclature for allergy.
An EAACI position statement from the EAACI nomenclature
task force. EAACI (the European Academy of Allergology and Cinical
Immunology) nomenclature task force. Allergy. 2001; 56: 813-824.

2. Lawson V, Lewis-Jones MS, Finlay AY, Reid P, Owens RG. The family
impact of childhood atopic dermatitis: the Dermatitis Family Impact
Questionnaire. Br ] Dermatol. 1998; 138: 107-113.



480

Annals of Agricultural and Environmental Medicine 2012, Vol 19, No 3

Dorota Jenerowicz, Wojciech Silny, Aleksandra Darnczak-Pazdrowska, Adriana Polanska, Agnieszka Osmola-Marnkowska, Karolina Olek-Hrab. Environmental factors...

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Renz H, Conrad M, Brand S, Teich R, Garn H, Pfefferle PI. Allergic

diseases, gene-environment interactions. Allergy. 2011; 66 Suppl 95:
10-12.

. Koppelman GH. Gene by environment interaction in asthma. Curr

Allergy Asthma Rep. 2006; 6: 103-111.

. Los H, Postmus PE, Boomsma DI. Asthma genetics and intermediate

phenotypes: a review from twin studies. Twin Res. 2001; 4: 81-93.

. Schnuch A. Genetics of contact allergy. Hautarzt. 2011; 62: 732-738.

Breiteneder H, Scheirer O. Enviromental pollution and pollen allergy
- a possible link. Allergologie. 1990; 13: 434-441.

. Vocks S. Climatotherapy in atopic eczema. In: Ring J, Przybilla

B, Ruzicka T. Handbook of atopic eczema. Springer-Verlag Berlin
Heidelberg New York 2006, 507-520.

. Silny W. Obecne poglady na etiologie i patomechanizm atopowego

zapalenia skory. Postepy w alergologii. Wyd. Press, Warszawa 1994;
298-308.

Engst R, Vocks E. High mountain climatotherapy for dermatological
and allergic diseases — results, impacts and influence on immunity.
Rehabilitation. 2000; 39:215-222.

Eberlein-Konig E, Huss-Marp J, Behrendt H, Ring J. Environmental
pollution and atopic eczema. In: Ring J, Przybilla B, Ruzicka T.
Handbook of atopic eczema. Springer-Verlag Berlin Heidelberg New
York 2006, 381-388.

Takizawa H: Impact of air pollution on allergic disease. Korean ] Intern
Medicine. 2011; 26: 262-273.

D’Amato G, Cecchi L. Effects of climate change on environmental
factors in respiratory allergic diseases. Clin Exp Allergy. 2008; 38:
1264-1274.

D’Amato G, CecchiL, D’Amato M, Liccardi G. Urban air pollution and
climate change as environmental risk factors of respiratory allergy: an
update. ] Investig Allergol Clin Immunol. 2010; 20: 95-102.
Kasznia-Kocot J, Kowalska M, Gérny RL, Niesler A, Wypych-Slusarska
A.Environmental risk factors for respiratory symptoms and childhood
asthma. Ann Agric Environ Med. 2010; 17: 221-229.

Bernstein DI. Traffic-related pollutants and wheezing in children.
J Asthma. 2012; 49: 5-7.

Lubitz S, Schober W, Pusch G, Effner R, Klopp N, Behrendt H
et al. Polycyclic aromatic hydrocarbons from diesel emissions exert
proallergic effects in birch pollen allergic individuals through enhanced
mediator release from basophils. Environ Toxicol. 2010; 25:188-197.
Wahn U, Nickel R, Illi S, Lau S, Griiber C, Hamelmann E. Primary
Prevention of Atopy. In: Ring J, Przybilla B, Ruzicka T. Handbook
of atopic eczema. Springer-Verlag Berlin Heidelberg New York 2006;
433-438.

Silny W, Czarnecka-Operacz M, Glinski W, Samochocki Z, Jenerowicz
D. Atopowe zapalenie skory - wspdlczesne poglady na patomechanizm
oraz metody postepowania diagnostyczno-leczniczego. Stanowisko
grupy specjalistow Polskiego Towarzystwa Dermatologicznego. Post
Dermatol Alergol. 2010; 5: 365-383.

Akdis CA, Akdis M, Bieber T, Bindslev-Jensen C, Boguniewicz M,
Eigenmann P et al. Diagnosis and treatment of atopic dermatitis in
children and adults: European Academy of Allergology and Clinical
Immunology/American Academy of Allergy, Asthma and Immunology/
PRACTALL Consensus Report. Allergy. 2006; 61: 969-987.

Darsow U, Ring J. Airborne and dietary allergens in atopic eczema:
a comprehensive review of diagnostic tests. Clin Dermatol. 2000; 25:
544-551.

Silny W, Czarnecka-Operacz M. Alergeny powietrznopochodne i ich
znaczenie w powstawaniu zmian skérnych u chorych na atopowe
zapalenie skory. Alergia Astma Immunol. 2001; 6: 81-85.

Alp H, Yu BH, Grant EN, Rao V, Moy JN. Cockroach allergy appears
earlyinlife in inner-city children with recurrent wheezing. Ann Allergy
Asthma Immunol. 2001; 86: 51-58.

Beck HJ, Korsgaard J. Atopic dermatitis and house dust mites. Br J
Dermatol. 1989; 120: 245-251.

Hallas TE, Gislason T, Gislason D. Mite allergy and mite exposure in
Iceland. Ann Agric Environ Med. 2011; 18:13-17.

Silny W. Etiopatomechanizm atopowego zapalenia skory. Postepy w
alergologii - II. Medpress, Warszawa 1997; 265-269.

Mygind N, Dahl R, Pedersen S. Zrodta alergenéw. In: Kruszewski J,
Silny W. Alergologia. Urban&Partner, Wroctaw 1988; 81.

Ziello C, Sparks TH, Estrella N, Belmonte J, Bergmann KC, Bucher
E et al. Changes to airborne pollen counts across Europe. PLoS One.
2012;7: 34076.

Pérez-Badia R, Vaquero C, Sardinero S, Galan C, Garcia-Mozo H.
Intradiurnal variations of allergenic tree pollen in the atmosphere of
Toledo (central Spain). Ann Agric Environ Med. 2010; 17: 269-275.

30.

3

—

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Smith M, Emberlin J, Stach A, Czarnecka-Operacz M, Jenerowicz D,
Silny W. Regional importance of Alnus pollen as an aeroallergen: a
comparative study of Alnus pollen counts from Worcester (UK) and
Poznan (Poland). Ann Agric Environ Med. 2007;14:123-128.

. Stach A, Garcia-Mozo H, Prieto-Baena JC, Czarnecka-Operacz M,

Jenerowicz D, Silny W et al. Prevalence of Artemisia species pollinosis
in western Poland: impact of climate change on aerobiological trends,
1995-2004. J Investig Allergol Clin Immunol. 2007; 17: 39-47.

Mohr LC. Hypersensitivity pneumonitis. Curr Opin Pulm Med. 2004;
10: 401-411.

Dutkiewicz ], Cisak E, Sroka J, Wojcik-Fatla A, Zajac V. Biological
agents as occupational hazards - selected issues. Ann Agric Environ
Med. 2011; 18: 286-293.

Ortolani C, Bruijnzeel-Koomen C, Bengtsson U, Bindslev-Jensen C,
Bjorkstén B, Host A et al. Controversial aspects of adverse reactions
to food. European Academy of Allergology and Clinical Immunology
(EAACI) Reactions to Food Subcommittee. Allergy. 1999; 54: 27-45.
Bindslev-Jensen C, Ballmer-Weber BK, Bengtsson U, Blanco C, Ebner
C, Hourihane J et al. Standardization of food challenges in patients
with immediate reactions to foods - position paper from the European
Academy of Allergology and Immunology. Allergy. 2004; 59: 690-697.
Kaczmarski M, Wasilewska J, Jarocka-Cyrta E, Cudowska B, Zur E,
Matuszewska E et al. Polish statement on food allergy in children and
adolescents. Post Dermatol Alergol. 2011; 5: 331-367.

Sicherer SH, Sampson HA. Food allergy. ] Allergy Clin Immunol.
2006; 117: 470-475.

Palgan K, Bartuzi Z. Genetic aspects of food allergy. Post Dermatol
Alergol. 2011; 2: 103-106.

Sicherer SH, Furlong TJ, Maes HH. Genetics of peanut allergy: a twin
study. J Allergy Clin Immunol. 2000; 106: 53-56.
Rosinska-Wieckowicz A, Czarnecka-Operacz M. Disease extent
and severity in patients with atopic dermatitis and food allergy. Post
Dermatol Alergol. 2011; 5: 382-388.

Zaknun D, Schroecksnadel S, Kurz K, Fuchs D. Potential role of
antioxidant food supplements, preservatives and colorants in the
pathogenesis of allergy and asthma. Int Arch Allergy Immunol. 2012;
157: 113-124.

Czarnecka-Operacz M, Jenerowicz D, Silny W. Oral allergy syndrome
in patients with airborne allergy treated with specificimmunotherapy.
Acta Dermatovenerol Croat. 2008; 16: 19-24.

Kugler C. Dietary management of atopic eczema. Handbook of atopic
eczema. Springer-Verlag Berlin Heidelberg New York 2006, 534-537.
Breiteneder H, Hoffmann-Sommergruber K, O’Riordan G, Susani
M, AhornH, Ebner C et al. Molecular characterization of Api g 1, the
major allergen of celery (Apium graveolens) and its immunological and
structural relationships to a group of 17 kDa tree pollen allergens. Eur
] Biochem. 1995; 233: 484.

Werfel T, Breuer K. Role of food allergy in atopic eczema. Handbook
of atopic eczema. Springer-Verlag Berlin Heidelberg New York 2006,
399-402.

Buczytko K, Wagner A. Przydatno$¢ zestawu Polycheck plus
zawierajgcego alergeny rBet vl i rBet v2 przed immunoterapig pytkowicy
brzozowej. Post Dermatol Alergol. 2011; 1: 75-82.

47. Karamloo F, Schmitz N, Scheurer S, Foetisch K, Hoffmann A, Haustein

48.

49.

50.

51.

52.

53.

54.

D etal. Molecular cloning and characterization of a birch pollen minor
allergen, Bet v 5, belonging to a family of isoflavone reductase-related
proteins. ] Allergy Clin Immunol. 1999; 104: 991-999

Eriksson NE, Formgren H, Svenonius E. Food hypersensitivity in
patients with pollen allergy. Allergy. 2002; 37: 437-443.

Custovic A, Murray C, Simpson A. Allergy and infection: understanding
their relationship. Allergy. 2005; 60 Suppl 79:10-3.

Breborowicz A. Czeste infekcje a astma i choroby alergiczne u dzieci.
Post Dermatol Alergol. 2009; 5: 378-381.

Wark PA, Johnston SL, Bucchieri F, Powell R, Puddicombe S, Laza-
Stanca V, et al. Asthmatic bronchial epithelial cells have a deficient
innate immune response to infection with rhinovirus. ] Exp Med.
2005; 201: 937-947.

Zambrano JC, Carper HT, Rakes GP, Patrie J, Murphy DD, Platts-
Mills TA et al. Experimental rhinovirus challenges in adults with
mild asthma: response to infection in relation to IgE. J Allergy Clin
Immunol. 2003; 111: 1008.

Johnston NW, Johnston SL, Duncan JM, Greene JM, Kebadze T, Keith
PK et al. The September epidemic of asthma exacerbations in children:
a search for etiology. ] Allergy Clin Immunol. 2005; 115: 132-138.
Everard ML. The relationship between respiratory syncytial virus
infections and the development of wheezing and asthma in children.
Curr Opin Allergy Clin Immunol. 2006; 6: 56-61.



Annals of Agricultural and Environmental Medicine 2012, Vol 19, No 3

481

Dorota Jenerowicz, Wojciech Silny, Aleksandra Danczak-Pazdrowska, Adriana Polanska, Agnieszka Osmola-Mankowska, Karolina Olek-Hrab. Environmental factors...

55.

56.

57.

58.

59.

60.

6

—

62.

63.

64.

65.

66.

6

68.

69.

70.

71.

72.

73.

74.

N

Gern JE, Lemanske RF. Infectious triggers of pediatric asthma. Pediatr
Clin N Am. 2003; 50: 555-575.

Breborowicz A. Rola zakazen w patogenezie astmy oskrzelowej. Przew
Lek. 2004; 1:73-79.

Boguniewicz M, Leung DY. Recent insights into atopic dermatitis and
implications for management of infectious complications. ] Allergy
Clin Immunol. 2010; 125: 4-13.

Adamek-Guzik T, Guzik T, Czerniawska-Mysik G, Pryjma J. Znaczenie
obnizonej odpornosci na infekcje w patogenezie atopowego zapalenia
skory: rola Staphylococcus aureus. Alergia Astma Immunol. 2001; 6:
169-179.

Breuer K, Wittmann M, Bosche B, Kapp A, Werfel T. Severe atopic
dermatitis is associated with sensitization to staphylococcal enterotoxin
B (SEB). Allergy. 2000; 55: 551-555.

Leung DYM. Atopic dermatitis and the immmune system: the role
of superantigens and bacteria. ] Am Acad Dermatol. 2001; 45: 13-16.

. Jensen-Jarolim E, Poulsen LK, With H, Kieffer M, Ottevanger V, Stahl

Skov P. Atopic dermatitis on the face, scalp and neck: type I reaction to
the yeast Pityrosporum ovale? ] Allergy Clin Immunol. 1992; 89: 44-51.
Schmid-Grendelmeier P, Scheynius A, Crameri R. The role of
sensitization to Malassezia sympodialis in atopic eczema. Chem
Immunol Allergy. 2006; 91: 98-109.

Rup E, Skéra M, Krzysciak P, Macura AB. Ocena jakosciowa
wystepowania grzybow z rodzaju Malassezia na skdrze u pacjentow z
tuszczycy zwyczajng. Post Dermatol Alergol 2010; 4: 264-268.
Strachan DP Hay fever, hygiene and household size. Br Med J. 1989;
299:1259-1260.

Liu AH. Hygiene theory and allergy and asthma prevention. Paediatr
Perinat Epidemiol. 2007; 21 Suppl 3:2-7.

Grammatikos AP. The genetic and environmental basis of atopic
diseases. Ann Med. 2008;40:482-495.

Bresciani M, Parisi C, Manghi G, Bonini S. The hygiene hypothesis:
does it function worldwide? Curr Opin Allergy Clin Immunol. 2005;
5: 147-51.

Sudre B, Vacheyrou M, Braun-Fahrldnder C, Normand AC, Waser
M, Reboux G et al. High levels of grass pollen inside European dairy
farms: arole for the allergy-protective effects of environment? Allergy.
2009; 6: 1068-1073.

Fishbein AB, Fuleihan RL. The hygiene hypothesis revisited: does
exposure to infectious agents protect us from allergy? Curr Opin
Pediatr. 2012; 24: 98-102.

Thyssen JP, Linneberg A, Menne T, Johansen JD. The epidemiology of
contact allergy in general population - prevalence and main findings.
Contact Dermatitis. 2007; 57: 287-299.

Chomiczewska D, Kie¢-Swierczyniska M, Krecisz B. Kontaktowe
zapalenie skory z podraznienia. Cz¢$¢ I - epidemiologia, etiopatogeneza
i obraz kliniczny. Medycyna Pracy. 2008; 59: 409 — 419.

Spiewak R. Wyprysk kontaktowy. Post Dermatol Alergol. 2009; 5:
375-377.

Kie¢-Swierczyniska M. Co nowego w alergii kontaktowej? Post Dermatol
Alergol. 2009; 5: 344-346.

Rudzki E. Alergia kontaktowa. Przeglad Alergologiczny. 2005, 2: 30-33.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Kie¢-Swierczynska M, Krecisz B, Chomiczewska D, Sobala W. Trends in
allergy to the 10 most frequent contact allergens in patients examined
at the Nofer Institute, Lodz, Poland in 1996-2009. Post Dermatol
Alergol. 2012; 1: 19-24.

Garg S, McDonagh AJG, Gawkrodger DJ. Age- and sex-related
variations in allergic contact dermatitis to common allergens. Contact
Dermatitis. 2009; 61: 46-7.

Basko-Plluska JL, Thyssen JP, Schalock PC. Cutaneous and systemic
hypersensitivity reactions to metallic implants. Dermatitis. 2011; 22:
65-79.

Klimanska M, Zmudzifiska M, Jenerowicz D, Czarnecka-Operacz
M. The importance of exposure to contact allergens in patients with
allergic contact dermatitis. Post Dermatol Alergol. 2011; 3: 203-211.
Ortiz KJ, Yiannias JA. Contact dermatitis to cosmetics, fragrances,
and botanicals. Dermatol Ther. 2004; 17: 264-271.

Kind F, Scherer K, Bircher AJ. Contact dermatitis to para-
phenylenediamine in hair dye following sensitization to black henna
tattoos — an ongoing problem. ] Dtsch Dermatol Ges. 2012; 10: 572-527.
Corrente S, Moschese V, Chianca M, Graziani S, Iannini R, La Rocca
M, Chini L. Temporary henna tattoo is unsafe in atopic children. Acta
Paediatr. 2007; 96: 469-471.

Janssens V, Morren M, Dooms-Goossens A, Degreef H. Protein contact
dermatitis: myth or reality?. Br ] Dermatol. 1995; 132: 1-6.

Levin C, Warshaw E. Protein contact dermatitis: allergens, pathogenesis,
and management. Dermatitis. 2008; 19: 241-251.

Broding HC, Frank P, Hoffmeyer F, Biinger J. Course of occupational
asthma depending on the duration of workplace exposure to allergens —
aretrospective cohort study in bakers and farmers. Ann Agric Environ
Med. 2011; 18: 35-40.

Kie¢-Swierczyniska M, Krecisz B, Potocka A, Swierczyniska-Machura D,
Dudek W, Palczynski C. Psychological factors in allergic skin diseases.
Med Pr. 2008; 59: 279-285.

Staubach P, Dechene M, Metz M, Magerl M, Siebenhaar F, Weller K
et al. High prevalence of mental disorders and emotional distress in
patients with chronic spontaneous urticaria. Acta Derm Venereol.
2011; 91: 557-561.

Pietras T, Panek M, Witusik A, Wujcik R, Szemraj ], Gérski P, Kuna
P. Analysis of the correlation between level of anxiety, intensity of
depression and bronchial asthma control. Post Dermatol Alergol.
2011; 1: 15-22

Sek H. Wprowadzenie do psychologii klinicznej. Wydawnictwo
Naukowe Scholar, Warszawa 2001.

Czubalski K., Czubalska J. Atopowe zapalenie skory w aspekcie
psychosomatycznym. Post Dermatol Alergol. 1989; 6: 149-155.
Lewis-Jones S. Quality of life and childhood atopic dermatitis: the
misery of living with childhood eczema. Int J Clin Pract. 2006; 60:
984-992.

Talarczyk M, Silny W, Rajewski A, Piotrowski M. Poziom aspiracji
i rozwdj intelektualny u dzieci i mlodziezy z atopowym zapaleniem
skory. Post Dermatol Alergol. 1992; 9: 203-208.

Kelsay K, Klinnert M, Bender B. Addressing psychosocial aspects of
atopic dermatitis. Immunol Allergy Clin North Am. 2010; 30: 385-396.



