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Abstract

Plant latex allergens show extensive cross reactivity to cause multiple sensitization and evoke different types of allergic
disorders. Many plant-derived foods such as fruits, vegetables, and legumes induce latex-fruit syndrome or pollen-food allergy or
allergic hypersensitivity. Mainly fruit latex contains acetogenins, profilins, and chitinases which showed cross-reactivity due to
presence of C-terminal catalytic domain similar to hevein and enhanced IgE binding to different epitopes due to presence of HLDs.
In addition, multiple allergen exposure from plant pollens and pollen-food-latex complexes, cause high allergic sensitization and
cause serious allergic diseases. In such allergies profilins are dominant allergens/ proteins which induce multiple sensitization,
responsible and generate cross reactivity and induce secretion of IgE antibodies in allergic patients. More specially, occupational
allergens such as hevein and its related proteins persist for longer time in the medium and evoke different types of allergic reactions
in exposed persons. However, to avoid allergic complications such as anaphylactic shock, immediate type hypersensitivity and
serious latex related allergic disorders in health care workers protective devices are to be used and to minimize the allergen
inhalation should be minimized. In the present review article latex allergen induced clinical effects; diagnosis and immunotherapy

are explained in detail .To reduce the risk exposure of occupational allergens should be minimized.
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1. Introduction

Plant latex is a mixture of many pharmaceutically active
substances which possess very high medicinal value. Mainly
latex allergens or its derivatives [1] are hazardous chemicals
that upon direct exposure cause allergic reactions and induce
immediate-type hypersensitivity in man [2,3] As every one
of us get direct or indirect exposure to latex or latex made
materials in our daily life and show allergic sensitivity
differently. Many people are allergic to latex particularly to
natural latex rubber or non-vulcanized rubber. Such people
are highly sensitive to plant latex and its products as they
show shock upon direct exposure [4] More especially
children with spina bifida are found to be highly sensitive and
allergic to natural latex rubber. In addition allergen induced
sensitization is also found prevalent in doctors and nurses
who inevitably use natural rubber gloves, catheters and tubes
during daily operations. In addition people those who have
faced multiple surgeries also get longer exposure to latex
materials and show latex related allergies. Latex allergy is
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also evoked by inhalation of airborne[5] occupational
allergens in health care workers [6].For example donning
powder that is applied to the surface of latex gloves and
abraded automobile-tire dust both persist in the atmosphere
for longer duration. Upon inhalation these allergens reach
into the lungs, sensitize alveoli and provoke asthma. Besides
this, pollens are also important allergens that also cause
respiratory allergy in morning and evening walkers. Mainly
plant latex contains few important allergens such as
acetogenins, profilins, heveins and chitinases which persist in
to the final products evoke different types of allergic
reactions and sensitization in exposed persons. But due to
presence of latex proteins plants protect itself from insect
attacks; grazing animals and these proteins serve as effective
defense material. Few plants such as Aristalochea bracteata
and Adathoda vasica contain distasteful latex which protects
them from goat and other animals. Latex of Semecarpus
anacardium is poisonous to animals that cause severe toxicity
and induce anaphylactic reactions in animals.
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2. Latex defense

Several latex proteins, including cysteine proteases and
chitin-related proteins, have been shown to play important
role in plant-insect interactions. Interaction between
mulberry plant (Morus spp.) and silkworm (Bombyx mori) is
an old model system of plant—insect interaction in which
plant latex and its ingredients mainly sugar-mimic alkaloids
and proteins play key role in operating defense against
herbivorous insects. Due to presence of some enzymatic
proteins, plant latex is considered as analogous to animal
venom because it provides defense against herbivorous
insects [7] and phytopathogenic fungi [8]. Similarly, both
osmatin and thumatin proteins isolated from Calatropis
procera, were found active against fungi Fusarium solini
(ICsq 67ug/ml), Neurospora (IC5,C 57.5 pg/ml), and
Collettricum gloesoriodes 32.1pg/ml) [9] while Pulmera
rubra, and Euphorbia tirucallai latex proteins showed
activity against phytopathogens [8]. Similarly, tirucallol a
triterpene from Euphorbia lacteal latex showed anti-
inflammatory effect [10] and a protein peroxidase class IlI
isolated from Euphorbia characias acts as a catalytic
enzyme [11]. More specifically, plant latex contains defense
protein MLX56 and cardenoides which operate inducible
defense in infected plants [12]. These proteins also showed
complicated molecular interactions to herbivores [13].
Plants possess unique defense molecules mainly chitinases
which effect insect skin [14]. However, both papain and
cysteine proteases found in Papaya latex [15] and chitinases
occur in mulberry latex play a crucial role in defense against
herbivorous insects.[16] Similar defense against insects is
also found in latex of Apocynaceae plants due to presence of
cardenolides and other defense proteins. It is an example of
parallel defense which was evolved during long evolution
through inter-specific interactions between insects and
plants. Contrary to this, herbivores have also developed
sophisticated adaptations at molecular, physiological, or
behavioral level against latex-borne defenses. In addition
this, latex-borne defense system also function as transport
system for carrying defense substances between distant
locations [17]. Contrary to this, vein cutting behavior in
insects counter play latex defense [18].

3. Major plant food allergens and its clinical effects:

Few people are highly sensitive to fruit latex and
show extensive cross-reactivity to various kinds of plant-
derived foods such as fruits, vegetables, and legumes [19]
and develop "latex-fruit syndrome" or allergic
hypersensitivity [20]. Similarly, pollen-food latex also cause
allergic syndrome which is notably visualized in form of
itching and pruritus around the oral cavity. It is called "oral
allergy syndrome" (OAS). In addition, multiple allergen
exposure from plant pollens and pollen-food-latex
complexes, cause high allergic sensitization and results in
serious allergic diseases[21] In such allergies profilins are
main proteins which induce multiple sensitization and pollen-
food-latex syndromes! [20]. or food allergy in man [23].
(Table 1) Profilins are dominant allergens responsible for the
cross-reactivity to fruits and pollens [22] and induce secretion
of IgE in allergic patients [24]. Similar to profilins class |
chitinases show cross-reactivity due to presence of C-
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terminal catalytic domain [25] similar to hevein and
enhanced IgE binding to different epitopesdue to presence of
HLDs [25]. It is also confirmed by both the sequence
alignments as well as the comparison of the amounts of
allergen specific IgE level synthesized after sensitization.
Profilin isoforms are also identified which express in several
organisms and show amino acid sequence similarity up to 54
and 83% [26]. Even small changes in amino acid sequence
can alter the biochemical properties of profilin substantially.
For example single amino acid substitutions affect the
binding of these proteins to other ligands [27-30]. Therefore,
characterizing the biochemical properties of each profilin is
highly important to decide the type of allergic reaction, rate
of sensitization and to know its potential cellular function.
Plant profilins, are originally similar to birch pollen allergens
and plant panallergens [31], exist and encoded by large
multigene families [32,33]. These are also isolated from
Arabidopsis and maize [34-36]. Plants possess two classes of
profilins class | and class Il. Class | profilins, obtained from
native endosperm and Class Il profilins fruit and latex which
show higher affinity for poly-L-proline and sequestered more
monomeric actin than did class | profilins. In addition few
recombinant protein, ZmPRO5 also have been made which
act like class | profilins [37]. Profilins are highly cross-
reactive allergens which bind IgE antibodies of almost 20%
of plant-allergic patients. These proteins show wider cross-
reactivity with other plant profilins due to presence of linear
and conformational epitopes. Profilins are considered as
mimickers of allergy [21], show extensive cross-reactivity
[38], induce delayed type hyper-sensitization [5] and cause
IgE-mediated allergic disorders [39] by making significant
elevation in the level of latex-specific serum immunoglobulin
IgE [1]. However, IgE mediated fruit allergens also induce
atopic eczema, asthma, rhinitis and multiple anaphylactic
shock [40, 41] and utricaria in females [42]. It is a common
disease with marked effects on quality of life (QOL) occurs
in general population [42]. Food and vegetable allergy cause
direct sensitization of gastrointestinal tract [43]. Latex
allergens function as antigens [44] and possess common
epitopes for IgE antibodies [45]. These also show lysozyme
activity [46], However, many latex allergens such as patatin
[47], papatins [48], pepper allergens [20] Hev b 6.02 [49, 50]
show enormous in vivo sensitization [49] and cross reactivity
[51] (Palomares et al., 2005). Similarly, class | chitinases
[52], from banana, avocado [48], Ficus bengalensis induce
allergy [38] (Table 1). Similarly 1, 3-beta glucanase and Prsa
32 kDa endochitinases [53, 54] induce allergy and express
insect chitinase genes [55]. Similar chitinase gene activity is
reported in hevein protein isolated from elderberry fruits [56].
Similarly LTP from H. brasilensis [57] and Bet v 1 [22] cross
react with IgE antibodies and show high clinical relevance
[22]. Similarly, exposure to rohevein, hevein from natural
rubber latex cause allergy in children [58] and show very
high cross reactivity [59]. Moreover, protein glycosylation
plays important role in allergy [60]. Allergens are a group of
protein or proteins bound substances having molecular
weight between 15,000 to 40,000, while allergenicity is a
consequence of a complex series of interactions involving not
only the allergen but also dose, sensitizing route, and genetic
constituent of the recipient. In nature plants possess diverse
forms of allergens in different plant families, but all have
single important function i.e. protection from herbivorous
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insects. However, Few important allergens such as rye and
timothy grass pollen, ragweed pollen, birch pollen, fruit latex,
legume proteins, plant hairs and different types of vegetables
proteins have been identified that impose clinical effects in
man. Besides this, animal toxins, enzymes, leather, fur and
bird and insect wings possess different types of allergens.
Each of these allergens has been shown to a multi-allergen
system containing a number of allergen components.
Ragweed pollen is a major pollen allergen which suspend in
the air in large amounts, inhaled and out wall of pollen
particles is dissolved by enzymes in the mucous secretions,
releasing the allergenic substances. Chemical fraction of
ragweed has revealed a variety of substances most of which
are not allergenic but are capable of eliciting an IgM or 1gG
response. Till the date so many fruit allergens Hev b 2 (endo-
B-1,3-glucanase) [20, 51, 61] Hev b 6.02 (hevein) [62], Hev b
7 (patatin-like protein) [46], Hev b 8 (profilin) [63], and Hev
b 12 (non-specific lipid-transfer protein) [64], Hev b 11 [65],
Persa 1 [66], and Cas s 5 [67] have been isolated from rubber
plant, banana, avocado, chestnut, and kiwi fruits. These latex-
fruit allergens showed very high cross-reactivity and cause
latex-fruit syndrome. Similarly, several plant-derived class |
chitinases from avocado [48] tobacco [54] were isolated
which contain N-terminal domains with high sequence
similarities to hevein and designated as hevein-like domains
(HLDs). Contrary to this, class Il chitinases, lack HLD and
possess low-affinity to IgE binding sites [68, 69]. Similarly
another hevein-like minor allergen agglutinin (Tri a 18) was
isolated from wheat that contains four hevein-like domains
[70]. It is currently believed that hevein Hev b 6.02 is the
sensitizing agent in the hevein-HLD cross-reactivity. It is a
major allergen which also occurs in high concentration in
certain fruits and an important elicitor of latex associated
plant food allergy due to its cross-reactivity to HLDs of class
I chitinases [68, 71]. A similar latex protein concerned to
ripening of fruits Act d 11 was identified [72] and other
natural allergens such as Hev b 6, Hev b 3 and Hev b 7/13
were isolated by Khan et al. [73] from Hevea brasilensis.
Hevea is a major allergen that shows functional similarity to
heat shock protein (81 kDa), proteasome subunit (30 kDa),
protease inhibitor (8 kDa), hevamine A (43 kDa) and
glyceraldehyde-3-phosphate  dehydrogenase (37  kDa)
function like catalytic proteins [74] Similarly, Hemmer et
al, 2010 [75] have identified Bet v 1- allergen from fig
(Ficus carica) and other Moraceae fruits such as Ficus
benjamina, mulberry (Morus alba), jackfruit (Artocarpus
heterophyllus) by using western blot inhibition techniques.
Both Fig and other Moraceae fruits contain allergens
homologous to Bet v 1 and represent clinically relevant birch
pollen-associated foods [75]. In addition, few nonspecific
lipid transfer proteins (LTPs) which act as important
allergens in fruits, vegetables, nuts, pollen, and latex are
isolated. These proteins showed IgE reactivity and induce
systemic symptoms [76]. A similar lipid transfer protein
homolog of an IgE-binding antigen was isolated from
Japanese cedar pollen by Ibrahim et al. [77]. Japanese cedar
(Cryptomeria japonica) pollen is a major cause of seasonal
rhinitis and conjunctivitis in Japan. It is an important clinical
aspect that how allergens do sensitization and show cross
reactivity to each other? It is possible that allergens may
cause sensitization due to presence of glycoproteins carrying
cross-reactive carbohydrate determinants (CCDs) which
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generate allergic symptoms in patients with or without
reactivity of their IgE molecules [78]. Hence, for clinical
establishment of latex-fruit syndrome, there is a need to
explore new allergen families which might be more cross-
reactive.

4. Occupational allergens

Natural rubber latex is a major occupational allergen
that imposes various clinical effects in health care workers
[6].NRL generates hypersensitivity, occupational asthma [2]
contact allergic dermatitis in man [79] (Table 2).
Occupational allergens cause severe health problems in
rubber latex industry workers in many developing countries
[80]. Natural rubber latex contains more than 200 proteins of
which 13 have been identified as allergens and cause Type-I
latex allergy [81]. Patients with type - | allergic sensitivity
also show increased risk of type-l sensitization to
aeroallergens [8]. Recently two allergens Hev bl and
hevamine are screened as major allergens among health care
workers [82] mainly hospital staff who suffer with
occupational asthma a[2]. Both Hev bl and hevamine are
mainly added in latex gloves as indicator allergens but they
show serious consequences after a prolonged exposure.
Similarly, anthraquinone a glycosideisolated from C. procera
[83], glycolipids fromAleo vera and Hevea brasiliensis
function as skin irritant and generate allergy [84]. Besides
this, occupational groups such as zoo keepers, animal shop
workers, bird keepers and hatchery people get exposure of
bird and animal origin allergens and show various clinical
health hazards [85] (Table 2). Birds mainly contribute
allergic and contagious diseases due to exposure of feather
and egg proteins. These allergens create complexity of
occupational exposure and cause non-specific irritant effects
in man and have to need hygiene and medical prophylaxis
[85]. Thioureas are used as additives in rubber products as
anti-degradants for natural rubber latex which are uncommon
cause of allergic contact dermatitis [79]. Allergic contact
dermatitis (ACD) is a well-recognized immune-mediated
disease often associated with the use of vulcanization
accelerator-containing latex and nitrile gloves [86]. Similarly,
agricultural field workers get exposure of grass and weed
origin allergens and tobacco industry workers to tobacco
allergens and show heavy asthmatic sensitization. In addition
honey bee and yellow jacket venom do mono-sensitization in
patients [87].

5. Diagnosis

Mostly latex substances/chemicals act as antigens
that upon regular exposure evoke allergic responses in man.
However, for accurate diagnosis of serum samples and for
successful treatment of allergic diseases, latex allergen
should be identified more accurately. It can be detected by
measuring level of allergen specific IgE antibodies in blood
serum of patient. It is also determined by measuring allergen
concentration in natural rubber latex [88] and in serum
samples of experimental models [89]. More specifically,
blood tests are used to measure levels of allergen specific
IgE generated after use of various foods, exposure to
inhalants, medications, latex and venoms. These tests
provide both IgE positive and negative reactions to latex and
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non-latex proteins. More specifically it can be also measured
by IgE epitopes analysis of hevein pre-protein, latex allergen
[90-91] and by counting B cell epitopes of prohevein [92].
In addition, epitopes present on the major latex allergens
such as Hev b2 and 1,3 beta-glucanase fruit allergen [61]can
be determined by using 1gG as blocking antibodies [50].
Same method is used to determine Hev b 6.02 and hevein
induced effects in patients mainly in adults [88, 93, 94
.Similarly, recombinant latex allergens also express similar
epitopes on B cells and behave like natural proteins [89].
Besides this, prick tests and IgE based ELISA are also used
to determine the level of allergen in young people [95] those
who take fruits in diet such as banana avocado chest nut
and kiwi. In addition both tests are used to measuring cross
reactivity between major haevin and hevin like domain
(HLDs) occur in fruit class | chitinases [96]. IgE response to
HLDs is elicited by hevein as sensing allergen in most cases
[96]. In addition, allergic cross reactivity and sensitization
profile in children is also determined by basophil activation
test and by IgE measurements [97] while occupational type |
allergies can be detected by using skin prick test [73, 98].
But sensitivity and specificity of above tests is influenced by
patient-specific factors. However, secondary effects of few
hidden  occupational allergens which also  cause
hypersensitivity remain undetected by normal methods [6].
But identification of clinically relevant cross-sensitization
between two allergen scan be done by using immunoblot
inhibition or ImmunoCAP inhibition analyses [99] of
patients serum [95]. Both EAST-inhibition and
immunoblotting-inhibition assays confirm the existence of
cross-reactivity between two allergens of different origin
such as natural tobacco allergens and smoking induced
allergens. Sometimes outcome of IgE measurement could
not provide better results and show limited clinical
relevance [100]. In such cases few newer methods such as
CRD microarray and IPQCM are used. These highly
specific microarray based immunoassays provide greater
resolution of presence of allergens and workout
asymptomatic sensitization [101]. IPQCM bioassay is based
on development of a rubber elongation factor surface
imprinted polymer quartz crystal microbalance sensor
(IPQCM) and help to determine the concentration of Hev bl
in natural rubber latex products [102] while, presence of
pollen allergens in pollinosis patients is detected by
component resolved diagnosis (CRD) by using micro-array
technology [103]. Furthermore, diagnosis of allergic
sensitization can be measured by presence of an irritant
allergen in plant latex by inter-digitated capacitance (IDC)
transducer [102]. Moreover, CRD microarray is a reliable
test for diagnosis of PFAS [103]. Further, to identify novel
allergens with potential involvement in latex fruit syndrome
are identified by immunoblot analysis [21] while profilin or
nSLTPs based immune assays are used to diagnose of grass
and pollen weed allergy in patients [40]. These assays can
specially detect nonspecific lipid transfer proteins (LTPs) or
allergens in fruits, vegetables, nuts, pollen, and latex [76,
77]. All the above confirmatory tests can diagnose an
allergic disorder, and immediate allergic reactions in allergic
patients [104]. In addition a marker effect generated by C.
japonica pollen showed clinical conjunctival allergen
challenge (CAC) and impose high sensitivity in patients
with latex allergy. Both of these methods may become better
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diagnostic option in cases with uncertain diagnosis and
might be used for the development of future molecular
diagnostics and immunotherapeutic methods [105]. In
addition latex allergy and its sensitization can be determined
by using promoter polymorphisms in interleukins 13 and 18
(IL13 and IL18) in health care workers [106]. It is a
molecular method which is based on single-nucleotide
polymorphisms in genes encoding IL13 and IL18. These
genes encoding 1L13 and IL18 occur at an increased
frequency in NRL allergic patients with spina bifida (SB) or
bladder exstrophy (BE) [106].

6. Immunotherapy and prophylaxis

It is well known that latex and its derivatives persist
for longer duration in environment, from where these are
inhaled by patients, transport to reach in blood and after
getting a regular exposure cause severe latex allergy.
However, for removal of allergic symptoms immunotherapy
is considered to be best therapy under use. It reduces asthma
symptoms, improves bronchial hyper-reactivity, and kick off
both local and systemic adverse effects [107]. Mainly, latex
sublingual immunotherapy is helpful to reduce latex
generated clinical effects in health care workers [108]. It
significantly reduce symptoms [108] and shows better
clinical efficacy in early age children mainly those who faced
allergic asthma and rhinitis [109, 110] It is much safer for
children below 5 years of age, with a lower limit of 3 years.
Latex allergy is a preventable disorder if proper action is
being taken, and to avoid use of powdered latex gloves,
catheters and other clinical materials made up of latex. In
addition, latex allergy incidences can be reduced among
health care workers by using powder free gloves [111] or
having low protein/allergen contents [112]. For industry
people there must be instructions to decrease the level of
latex allergen so then occupational groups may get lesser and
lesser exposure. Powdered latex gloves or latex gloves with
high allergen content are to be forbidden [113] and hospitals
should implement the policies to restrict or ban the use of
devices made of natural rubber latex in health care as
precautionary measures against the perceived risk of NRL
allergy [114]. Thus use of low protein, low allergenic powder
free gloves can significantly decrease the prevalence of Type
I allergic reactions to NRL [114] NRL is a common cause of
allergic contact dermatitis [115]. Allergen avoidance in
children is found very effective in terms of primary
prevention of an allergic disorder [111]. Patients those who
show positive reaction to natural rubber latex also show fruit
allergies with a cross reactivity to latex [19]. But it is also
advised to keep away spina bifida patients from latex
exposure because it causes very high sensitization, evoke
atopy and allergic diseases in patients [116]. Children with
spin bifida have shown a disease inherited risk for NRL
generated hypersensitivity, latex allergy and occupational
asthma @, Latex exposure avoidance prevents latex allergen
sensitization and its spreading to susceptible population
mainly caused by inhalation of airborne allergens. Initial step
to control type-l hypersensitivities is to identify the
offending allergen and completely avoid the contact and
exposure of it, if become possible.
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Table 1: Showing major food allergens, its source, common name and type

Allergen code Species scientific name Common name Allergen Type Description

Actc 10 Actinidia chinensis Gold Kiwi fruit foods nsLTP1

Act ¢ 8.0101 Actinidia chinensis Gold Kiwi fruit foods Pathogenesis-related protein PR-10

Actd9 Actinidia deliciosa Kiwi fruit foods Profilin

Anaol Anacardium occidentale cashew foods nut; vicilin-like protein; legumin-like protein

Amar?2 Amaranthus retroflexus Redroot pigweed weed Profilin

Amar2.0101 Amaranthus retroflexus Redroot pigweed weed Profilin

Ambal Ambrosia artemisiifolia short ragweed weed ragweed weed antigen E; AgE

Amb a 10 Ambrosia artemisiifolia short ragweed weed Asterales Polcalcin-like protein (4 EF-hands)

Anacl Ananas comosus pineapple foods profilin

Anac?2 Ananas comosus pineapple foods bromelain

Api g 1.0201 Apium graveolens celery foods Apig?2

Arah 2.0101 Arachis hypogaea peanut foods Conglutin

Arahb Arachis hypogaea peanut foods profilin

Arah6 Arachis hypogaea peanut foods homolog: conglutin

Arah7 Arachis hypogaea peanut foods homolog: conglutin

Aspaol Asparagus officinalis asparagus foods lipid transfer protein

Aspa 01.01 Asparagus officinalis asparagus foods Nonspecific lipid transfer protein

Berel Bertholletia excels Brazil nut foods 2S albumin

Bere 2 Bertholletia excels Brazil nut foods globulin seed storage protein 11S

Bet v 1.0101 Betula verrucosa (Betula pendula) White birch tree Betv la

Beta v 2.0101 Beta vulgaris Sugar beet foods Profilin, pollen

Branil Brassica napus rapeseed foods 2S albumin; Calcium-binding pollen allergen

Bran?2 Brassica napus rapeseed foods Polcalcin; ; Calcium-binding pollen allergen

Brao3 Brassica oleracea Cabbage and others foods lipid transfer protein

Bra 0 3.0101 Brassica oleracea Cabbage and others foods lipid transfer protein

Capalw Capsicum an nuum bell pepper foods osmotin-like protein PR5: Actinidin

Capa? Capsicum annuum bell pepper foods prof ilin

Carb1l Carpinus betulus hornbeam tree Fagales homolog: protein PR10

Carb 1.0101 Carpinus betulus hornbeam tree Fagales Carb l.1a

Cari4 Carya illinoinensis Pecan foods foods Legumin seed storage protein; Subunit of hexameric
protein

Carpl Carica papaya papaya foods papain

Cassil Castanea sativa chestnut tree Fagales homolog: pathogenesis related protein PR10

Cass5 Castanea sativa chestnut tree Fagales chitinase

Chao?2 Chamaecyparis obtusa Japanese cypress tree Pinales Polygalacturonase

Citr3.0101 Citrus reticulata Tangerine foods Non-specific lipid transfer protein

Cits1 Citrus sinensis sweet orange foods germin-like protein

Cofa 1.0101 Coffea arabica Arabian coffee Foods Class Il chitinase

Coral3 Corylus avellana hazelnut foods 14-16 kDa oleosin

Cryjl Cryptomeria japonica Japanese cedar, sugi tree Pinales pectate lyase; SBP/ Sugi basic protein

Cupad Cupressus arizonica cypress tree Pinales Pro-Icalcin

Dau c 1.0101 Daucus carota carrot foods Ge a20

Dau ¢ 1.0102 Daucus carota carrot foods CR16

Fags 1.0101 Fagus sylvatica European beech tree Fagales PR-10 protein, Bet v 1 homologue

Fra a 3.0102 Fragaria ananassa Strawberry foods foods Non-specific lipid transfer protein 1

Glym4 Glycine max soybean foods SAM22, PR-10 protein

Glym5 Glycine max soybean foods Beta-conglycinin (vicilin, 7S globulin)

no?2 Juniperus oxycedrus prickly juniper tree Pinales pollen Polcalcin; Calcium-binding

Juno4 Juniperus oxycedrus prickly juniper tree Pinales homolog: calmodulin Calcium-binding pollen allergen

Jun v 3.010102 Juniperus virginiana eastern red cedar tree Pinales Thaumatin-like protein

Lacs1 Lactuca sativa lettuce foods lipidid transfer protein

Lenc 1.0101 Lens culinaris lentil foods vicilin, Len ¢ 3. 02

Lep w 1.0101 Lepidorhombus whiffiagonis Megrim, Whiff, Gallo foods Beta-parvalbumin

Lyc e LAT52 Lycopersicon esculentum tomato foods anther specific LATS52 protein

Mald 4 Malus domestica apple foods Profiling; GD4-1

Maneb5 Manihot esculenta Cassava, manioc foods Glutamic acid rich protein

Mor n 3.0101 Morus nigra Black Mulberry tree Rosales Nonspecific lipid transfer protein type 1

Mus a 4.0101 Musa acuminate Banana foods Thaumatin-like protein

Oleel Olea europea olive tree Lamiales  Oleaceae Pollen allergen

Ole e 11.0101 Olea europea olive tree Lamiales  Oleaceae Pectin methylesterase

Olee?2 Olea europea olive tree Lamiales  Oleaceae profilin

Persal Persea americana avocado foods endochitinase pathogenesis related protein PR3

Pha v 3.0201 Phaseolus vulgaris French bean foods non-specific lipid transfer protein type 1

Pisv 2 Pistacia vera Pistachio foods 118 globulin subunit

Pruarl Prunus armeniaca apricot foods homolog: Bet v 1; homolog: pathogenesis related protein PR10

Pru du 4.0102 Prunus dulcis Almond foods Profilin

Prudu5 Prunus dulcis Almond foods 60s acidic ribosomal prot. P2

Prup4 Prunus persica peach foods profilin

Prup 4.0101 Prunus persica peach foods profilin, Prup 4.01

Pru p 4.0201 Prunus persica peach foods profilin, ~ Prup4.02

Rubi3 Rubus idaeus Red raspberry foods Nonspecific lipid transfer protein

Rub i 3.0101 Rubus idaeus Red raspberry foods Nonspecific lipid transfer protein 1

Sec ¢ 5.0101 Secale cereale rye foods Group 5 grass pollen allergen

Sesil Sesamum indicum sesame foods 2S albumin; Seed storage protein

Sinal Sinapis alba white mustard foods 2S albumin

Solat4 Solanum tuberosum potato foods aspartic protease inhibitor PIG; PIGEN1; STPIB; pF4

Zeam 12 Zea mays maize corn foods Profilin

Zeam 14.0101 Zea mays maize corn foods Nonspecific lipid-transfer protein

Zeam 25 Zea mays maize corn foods thioredoxin

Zizm1 Ziziphus mauritiana Chinese-date foods class 111 chitinase
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Table 2: Showing major occupational allergens isolated from Natural Rubber-Latex

Allergen Species scientific name Trivial name Function

Hevb1 Hevea brasiliensis rubber elongation factor Rubber biosynthesis
Hevb 2 Hevea brasiliensis beta-1,3-glucanases defense-related protein
Hevb 3 Hevea brasiliensis small rubber-particle protein  rubber biosynthesis
Hevb 4 Hevea brasiliensis microhelix component defense-related protein
Hevb5 Hevea brasiliensis acidic Latex protein Allergen

Hevb6.01 Heveabrasiliensisprohevein, pre hevein, preprotein defense-related protein

defense-related protein

Hev b 6.03 Hevea brasiliensis prohevein C-terminal fragment

(latex coagulation)
Hevb13 Heveabrasiliensis patatin homologue from B-serum
Hevb7.02 Heveabrasiliensis defense-related protein inhibitor of rubber biosynthi
Hevb 8 Hevea brasiliensis latex profiling structural protein
Hevb9 Hevea brasiliensis latex enzyme enolase glycolytic
Hev b 10 Hevea brasiliensis Mn-superoxide dismutase destruction of rad
Hevb 11 Hevea brasiliensis class | endochitinase defense-related protein
Hev b 12 Hevea brasiliensis lipid transfer protein defense-related protein
Hev b 13 Hevea brasiliensis latex esterase defense-related protein

Table 3: Clinical effects of aeroallergens and occupational non-plant materials act as allergic agents

Type of allergen Source Clinical effect

NRL rubber latex Latex industry Allergic cross reactivity and hyper sensitivity

Regweed pollens Agriculture and Gardening Allergic hypersensitivity and pollinosis

Donning powder Medicare Allergic and asthmatic

Marble stone dust Stone cutting and processing Allergic, asthmatic and bronchitis

Automobile dust Automobile industry Bronchitis, itching, headache and hypesenitivity

Grass pollens Agriculture and Gardening Allergic cross reactivity, pollinosis

Straw dust Agriculture and Gardening Sneezing, eczema and hypersensitivity

Insect venom Hunting and rearing Allergy, pain, swelling, toxicity, death

Animal venom Pharmaceutical industry Allergy, pain, swelling, toxicity, death

Bird feather dust Z00 Keepers Allergic hypersensitivity, bird flu, SARS

Insect wing dust Animal collection Allergic hypersensitivity, irritation

Animal fecal material and urine Zoo and dairy industry Sneezing and Allergic hypersensitivity

Tobacco dust Cigarette industry Sneezing, headache, vomiting, nausea,
Tobacco smoke, Bad habits, Headache, vomiting, ,
bronchitis, lung cancer

Wood dust Wood product industry Bronchitis, Asthma

Fruit and latex Floriculture Oral Food Syndrome

Rice bran Agriculture Pollinosis type allergy

Paints and colours Synthetic chemicals Sneezing, headache and hypersensitivity

Suspended particulate matter Automobiles transport Bronchitis, asthma

Coal dust Mining Bronchitis, asthma, pleurisies

Cement Cement industry Bronchitis, asthma, pleurisies

Cat Amino acids sneezing, itchy swollen eyes

Cosmetics Cosmetic industry Inflammation, redness, lconjunctivitis, contact
dermatitis, irritant contact dermatitis

Mold Agriculture congested feeling, joint aches, headaches,
Respiratory problems such as iorritation fatigue

House dust mite House hold exposure Asthma

Nickel (nickel sulfate Industry Allergic contact dermatitis

hexahydrate)

Gold (gold sodium thiosulfate) Industry Allergic contact dermatitis

Chromium Industry Allergic contact dermatitis, Cobalt chloride,
Industry Allergic contact dermatitis

Formaldehyde Industry Allergic contact dermatitis

Photographic developers Industry Allergic contact dermatitis
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More often, use of latex free fruits, no exposure to house pets
and domestic animals, dust control by vacuum sucker, or
avoidance of offending foods can reduce and check type —I
allergic responses. But elimination of inhalant allergens such
as pollens, petals, leaf particles, suspended dusts, pollutants is
a physical impossibility; in such a condition high quality
filtration mask is proved to be more helpful. For such patients
immunotherapy by providing repetitive injections of an
increasing dose of allergens become more helpful for some
time to reduce the severity of type —I reactions. But repeated
introduction of allergen by subcutaneous injections appears to
cause a shift toward 1gG production or to induce T cell
mediated suppression that turns off the IgE response. The
IgG antibody is used as blocking antibody because it
competes with allergen and binds to it, and forms a complex
that can be removed by phagocytosis. However, by doing
this, allergen is not being made available to cross link the
fixed IgE on the mast cell membrane and allergic symptoms
decrease.
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