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Summary

Objective: Pollen grains of the Euphorbiaceae family are well known causative agents of respiratory allergiesin
India, European countriesand USA. Mallotus phillipensisbelongsto the same family and may have some common
allergenic properties. It has thus been evaluated for the first time in Indian population for its pollinosis causing
properties.

Methods: Pollen antigen of Mallotus phillipensis (M P) was extracted and characterized for its protein components
by biochemical methods. Pollinosis potency of crude extract of MP pollen was evaluated by skin prick test on
population residing in different parts of India. Specific IgE binding characteristics of the extract were determined
by ELISA and Immunaoblot.

Results: Marked skin reactivity in 5.7% atopic population was recorded and subjects constituting 23.8% of the
total patients tested showed skin sensitivity to the MP pollen antigen. Significantly raised specific IgE against MP
pollen were recorded in 50% of the skin test positive patients. A number of protein bands were detected in awide
Molecular weight range as well as in acidic pl range, by SDS-PAGE and |EF, respectively. A total 11 protein
fractions were detected by the specific | gE antibodies on immunoblotting with patient’s sera and were considered
alergenic.

Conclusion: Patients from different geographical regions have shown sensitization to MP pollen antigen. Many
proteins have similar molecular weights and pl as other allergenic members of the family (Ricinus communis and
Putranjiva roxburghii) found in India, which constitutes a good reason for studying cross reactivity among the

members of family Euphorbiaceae, in the future.
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Introduction

Pollen grains are the earliest known alergens and
the major source of morbidity among the atopic subjects
[1- 4]. A number of tree pollen grains are considered to
be important constituent of the spectrum of allergy
triggering agents and are part of the local vegetation [5
- 9]. Different eco-geographic regionsin India support
different allergenic pollenflora[10 - 12] and many taxa
require to beinvestigated for their allergenic properties
in local population.
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Although a sizable population is regularly exposed
to Mallotus phillipensis (MP) pollen recorded from
different regions of India including the Himalayas,
information on its allergenic potential has been
completely lacking. This was substantiated by the fact
that many patients do not respond to a battery of
allergens being routinely used for diagnosis of
respiratory allergy. Family Euphorbiaceae (spurge)
includes important allergenic plants such as Ricinus
communisand Putranjivaroxburghi fromIndia, [13-16]
and Merculiaris annua and Haevea brasiliansis from
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Figure 1. Twig of Mallotus phillipensis. With bloomed
flowers.

Europe[17- 20]. Some of these a so show crossreactivity
[14,15,18]. Mallotus phillipensis also belongs to same
family and is a small much branched evergreen tree
with thin gray bark (Figure 1). It is part of Himalayan
vegetation and al so distributed throughout India. Pollen
of Mallotus is also anemophilous, as many other
members of the family Euphorbiaceae and are reported
from air in different parts of the country [12, 21].

Considering the distribution of the Mallotus pollen
all over India and suspecting that there might be some
common properties comparableto the pollen of the other
members of the family Mallotus, we investigated the
crude antigen of the Mallotus phillipensis pollen for their
antigenic and allergenic properties.

Materials & Methods

Pollen collection: The polliniferous material from
Mallotus phillipensis (MP) tree was collected during the
pollen season (October to December, 1995) from
Shivalik ranges in Himalayas. To procure pollen, dried
flowerswere crushed gently and the pollen thusrel eased
was sieved through 100, 200, 300 mesh/cm? sieves.
Pollen samples with a> 95% purity were processed for
antigen preparation.
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Defatting: Pure MP pollen were defatted to remove
the lipids and non specific irritants, using diethyl ether
3 - 4 times the volume of pollen material by repeatedly
changing the ether for afresh lot till the ether became
colourless. Defatted pollen was then dried in vacuum
desiccators containing calcium chloridefor 24 - 48 hrs.
and then stored in dry airtight container at 4° C, till
antigen extraction.

Extraction of Antigen: Defatted pollen was
suspended in 1:20 (w/v) ratio in phosphate buffer saline
(pH 7.8) at 4°C by continuous stirring for 20 hrs. The
suspension was then centrifuged at 10,000 rpm for 30
min at 4°C. The supernatant was dialyzed against
distilled water in visking dialysis tubing (cut off point
of 7000 Daltons) for 24 hrs with frequent changes of
distilled water. After dialysis, the extract was centrifuged
againfor 30 min at 4°C. The supernatant was then passed
through a nitrocellulose membrane filter (0.22 L)
lyophilized in small aliquots and stored at -70° C for
future experimentation.

Estimation of protein in pollen antigen

The soluble protein content of M P pollen extract was
estimated by Lowry’s method with slight modification
[22]. The soluble proteins were precipitated using 15%
phosphotungstic acid. Serial dilutionsof BSA wereused
as standard to calibrate the optical density (OD) values
for measuring the amount of protein present inthe pollen
extract. Reading for colour development was taken at
740 nm using spectrophotometer (Beckman, DU 640 B).

Characterization of antigens

The characterization of protein profile of MP pollen
antigen was carried out by iso-electric focussing (1EF)
and sodium dodecy! sulphate polyacrylamide gel
electrophoresis (SDS-PAGE).

Isoelectric Focussing (IEF)

The method described by Garfin [23] was used for
separation of protein by IEF. Ampholine PAG plates
(Pharmacia, Sweden) with pH gradient 3.5 - 9.5 were
used according to the manufacturer’s manual. Proteins
with known isoelectric points between 3.5 to 9.3 (pl
markers) were electro-focussed along with the MP
pollen extract. After electro - focussing, the gel wasfixed
in a solution of 11.4% trichloroacetic acid and 3.4%
sulphosalicylic acid for one hr minimum and then
washed with destaining solution (25% ethanol in 80%
glacial acetic acid) for 30 min. The gel wasthen stained
with Coomassie Brilliant Blue R 250 (0.13% in
destaining solution) for 3 hrs. It was then destained till
clear bands were obtained.
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Sodium Dodecyl Sulphate Polyacrylamide Gel
Electrophoresis (SDS-PAGE)

SDS-PAGE was carried out using polyacrylamide
gel (12%) containing 0.1% SDSin conjunction withtris-
glycine buffer (pH 7.4) using Mini Electrophoretic
Apparatus (Bio Rad) [24]. The gel was calibrated with
marker proteins (Sigma, USA). Electrophoresis was
carried out at a constant current of 4 mA / well. The gel
was stained overnight by keeping it in the staining
solution (10% glacial acetic acid and 0.25% Coomassie
Brilliant blue in 95% ethanol). The gel was then
destained in 5% glacial acetic acid and 95% ethanol for
varying periodstill protein bands appeared clear.

Immunoassay of antigenic extracts
Clinical Studies

For assessment of alergenicity to MP pollen antigen,
patients with nasobronchial symptoms reporting to
allergy treatment centres at Kolkata, Chandigarh,
Thiruvananthapuram and Del hi, wereincluded randomly
during 1996 - 1998. All the patients selected for skin
prick test were above 5 years of age. Their detailed
medical history was taken and diagnosed as a case of
nasobronchial allergy. Along with MP, other common
inhalant allergens such as Cynodon dactylon, Artemisia

scoparia, Amaranthus spinosus, Chenopodium album,
Morus alba, Prosopis juliflora, and Ricinus communis
were also tested to establish their atopy. Skin prick test
(2:10 w/v concentration ) was performed with the help
of 23 G sterilised disposable needles. The reaction was
allowed to develop for 15 - 20 minutes. Skin reaction
was graded as compared to negative (buffer saline) and
positive (histamine hydrochloride 1 mg/ml) control as per
the criteriaoutlined by Singh et al [25]. A diameter of 3
mm and above was considered positive.

Serum samples: Blood sampleswere collected from
the patients showing positive skin reactions to antigen
of MP pollen antigen with their consent. Blood was also
collected from healthy volunteersto act as control. Blood
wasallowed to clot and the expressed serastored in small
aliquots at —70°C for future use.

Enzyme Linked Immuno Sorbent Assay (ELISA)

Specific IgE antibodies in the sera of the patients
against MP pollen antigen was estimated by indirect
ELISA method outlined by Sepulveda et al [26].
Polystyrene microtiter plates (Nunc, A/S Rocskilde,
Denmark) were coated with 100 pl of pollen extracts
(20 pg/ml protein) in 0.1M carbonate buffer (pH - 9.6)
and incubated overnight at 4° C. The plates were
thoroughly washed with PBS (pH - 7.4) followed by
blocking the free sites with 1% BSA. Patient’s sera,
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Figure 2.

a) |IEF protein profile of Mallotus
phillipensis showing multiprotein fractions
separated on precasted PAG-plate between
3.5-9.5 pl range.

b) SDS-PAGE profile of Mallotus
phillipensis showing multiprotein fractions
in molecular wight range of 14-131 kD.
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diluted to 1:10 were added to each well and incubated
overnight at 4° C. After repeated washings, 100 ul of
alkaline phosphatase |abeled antihuman IgE antibodies
(diluted 1: 1000) were added to each well and incubated
at 37° Cfor 4 hrs. For colour devel opment p-nitrophenyl
phosphate (p-NPP) was added to each well and
incubated at 37°C for 45 min . Optical density (OD)
was measured at 410 nm with Immuno-reader
(Dynatech Medical Products Ltd., Guernsey, UK ).

OD vauesfor different serum sampleswere analyzed
according to the criteria laid down by Kauffman et a
[27] with slight modifications. Depending on percent
binding, OD values were categorized into 2 groupsi.e.
< 15% and > 15%. Sera showing more than 30% binding
were considered to have significantly raised (p < 0.05)
specific IgE against MP pollen antigen.

Immunoblot ( Western Blot )

Protein bands separated onto SDS-PAGE were
electrophoretically transferred to the NC membrane
following the method of Towbin et al [28]. Proteinswere
then blotted to NC membranes by electro transfer, using
Tris glycine buffer (pH 8.3). After blotting for 5 hrs,
unbound sites on the NC membranes were blocked by
incubating them with 3% BSA. After washing the NC
membrane strips were incubated with pooled aswell as
individual sera(1:5) of ELISA positive patients. Pooled
sera from healthy volunteers showing negative skin
reactivity and ELISA were used as control. After
washing, the strips were incubated with antihuman IgE
peroxidase conjugate(1:000) (Sigma, USA). DAB
(Diaminobenzidine) solution was used as substrate for
colour development.

Results

The outcome of the investigation has been discussed
under two main headings. Biochemical characterization
and Immunological Studies.

Biochemical characterization

The total soluble protein in the crude MP pollen
extract was estimated to the tune of 1.32 mg/ml in 1:20
(w/v) concentration of crude extract.

Iso Electric Focussing: A total 28 bands were
detected by Coomassie blue staining in the antigenic
extract of MP and they were distributed between pl
points of 3.6 to 9.3 (Figure 2a) . Five of the proteins
were focused in alkaline region within 7.5 to 9.3. Of
these, fractionswith pl 9.3 and 7.5 are more prominent
than the other three. Thin and sharply focused bands
represent most of the proteins. Proteins at pl 4.2, 4.4,
4.75, 6.4 and 6.2 were prominent and deeply stained
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with Coomassie blue. Among other proteins with pls,
3.6, 5.3, 6.75, 7.4 were also clearly stained. The bands
with 6.95, 7.1 and 8.95 pl were diffused.

SDS-PAGE: A total 25 of protein bands were
detected in the extract of MP by Coomassie blue stain
(Figure 2b) . Molecular wt of separated proteins ranged
from 11.7 kD to 140 kD. All the fractions were evenly
distributed throughout the profile. Four high molecular
weight fractions were also detected with molecular
weightsof 109, 116, 120 and 140 kD. Among them 120
kD fraction is prominent. Protein bands with molecul ar
weight of 36, 69 and 71 kD were darkly stained and
prominent. Most of the other proteins separated on SDS-
PAGE were represented by well stained bands, but some
low molecular weight (13.7, 17.2, 17.7 and 18 kD)
proteins were diffused.

Immunoassay studies
Allergenicity of the MP pollen

Thetotal 425 patients were tested against antigenic
extracts of MP. Among them the male/female ratio was
268: 157, and 67.7% of the patients were older than 15
years. All the patientstested at different medical centers
were diagnosed in three groups based on the nature of
their symptoms. Morethan 50% (52.9% ) of the patients
were suffering from both allergic rhinitis and bronchial
asthma. However, 23.5% patients each were suffering
from either alergic rhinitis or asthma. Seasonality of
symptoms of patients was categorized into three groups
i.e. seasonal, perennial or irregular. Seasonal alergic
caseswere 40.5%, whereas, perennia caseswere 26.1%
against 33.4% who had irregular symptoms during the
year.

Among the 425 patients tested, a maximum number
i.e. 218 atopic subjects were tested at Kolkata and
maximum sensitivity of 32.5% (1+ and above skin
reaction ) was recorded. It was followed by 25.3% at
Thiruvanathapuram and 13.1% at Chandigarh. But only
5% subjects showed 1+ and above skin reaction at Delhi.
However, marked skin positivity was 5.7% of the
subjectsat all the centers. Again at Kolkataa maximum
number of patients showed marked skin test positivity
(2+ and above) i.e. 7.3% followed by 4.7% and 3.6% at
Thiruvanathapuram and Chandigarh, respectively. Only
one patient showed marked positivity at Delhi. (Table 1).

Specific IgE concentration against M.P. pollen
allergen

Out of 20 seratested, 10 were considered negative as
they had less than 15% binding with MP antigen. Out of
the rest, 7 subjects had significantly raised (p < 0.05)
specific IgE against MP pollen antigen. However 50%
of the serum samples showed more than 15% binding
with MP antigen (Table 2).
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Table 1. Skin prick test results against Mallotus phillipensis pollen antigen tested on the patients in different parts of

India
Skin reactivity Skin sensitivity Skin positivity
Places No of 1+to+3 2+to3+
Patients
tested 1+ 2+ 3+ No % No %
Kolkata 218 55 16 - 71 32,5 16 7.3
Chandigarh 84 7 3 1 11 131 4 3.6
Thiruvana
thapuram 63 13 2 1 16 25.3 3 4.7
Delhi 60 2 - 1 3 5.0 1 16
Total 425 77 21 3 101 238 24 5.7
Immunoblot the molecular wt range of 12 to 59 kD (Table 2). The

Immunoblot profile of MP is provided in Figure 3.
Altogether 11 fractions were recognized as IgE binding
among 16 fractions transferred to NC membrane,
detected with pooled seraof the EL1SA positive patients.
Molecular weights of these fractions varied from 12 -
131 kD. Four low molecular weight fractionswere bound
to IgE in the patient’s sera with molecular weights of
12,21, 29.3 and 32 kD. Four high molecular wt proteins
i.e. 116, 121, 126, 131 kD were also recognized as
alergenic. The rest of the three IgE binding fractions
had molecular wt of 45, 52 and 59 kD.

In the sera of 12 individual patients (Figure 3), a
maximum 11 fractionswere detected to have IgE binding
in one patient. Most of the IgE binding fractionsfall in
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rest 4 had high molecular wt (116, 121, 126 ands 131
kD ) protein epitopes. Another 2 serum sampl es showed
binding with 10 fractions each. Sera of 5 patients' had
shown binding with 9 fractions and 3 serum samples
had specific IgE binding with 8 fractions.

Asfar asIgE binding of each fraction was concerned,
3 proteinswith molecular wt 12, 21 and 121 kD showed
binding with 12 sera (100%). Another three fractions
with molecular mass 32, 45 and 59 kD showed binding
to specific IgE in 10 patients (92.3%). 126 and 29.3 kD
proteins had 84.6% and 69.2% binding in 9 and 8 persons
respectively. Serum samples of 6 (54.5%) patients
showed binding with 116 kD protein whereas 52 kD
band had 45.5% binding. Three protein fractions of 85.6,
90 and 103 kD did not show binding with any serum.

Figure 3. Specific IgE

P M wwikc binding fractionsof Mallotus

— 116 phillipensis pollen antigen
-| detected by immunoblot
SN — BB when probed with serafrom

12 individual atopic patients

[ and pooled together

"'-' e 4 ;g &l - Individual patient’ssera
P - Pooled sera
o 24 M - Molecular wight marker
- protein (kD)
« — 12
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Table 2. Percent binding of allergen specific IgE antibodies estimated by ELISA in the sera of skin test positive

patients against Mallotus phillipensis pollen antigen

Antigen  Noof sera % Binding No of Correlation
used tested by 1o a0, Ao o ELISA with SPT
ELISA 0-15% 15-30% 30-60% >60% (>15%) +ve (%)
sera
Mallotus
phillipensis 20 10 3 2 5 10 50.0

Of all the separated proteins fractions with molecular
weight 12, 21, 32, 45, 59 and 121 kD are considered
major allergens in MP pollen extract showing 100%
binding.

Discussion

In the past few decades the reported cases of the
alergic rhinitis and other related diseases like asthma
and urticariahave grown at tremendousrate asrecorded
from various epidemiological studiescarried out all over
theworld [29, 30]. In India, the volume of respiratory
disease hasincreased from 10% in 1960 [31] to 30%in
the year 2000 [12, 32]. The pollen grains constitute
one of the important components of air and are
considered as major causative agent of respiratory
disease, asisevident by the spurt of literature from across
the world during last few decades[2,3, 7, 8, 12, 33].

Since the industrial revolution, there has been
continuous transformations in the vegetation of the
localitiesat micro aswell asmacro levels, dueto climatic
changes and the anthropogenic activities. In Italy, a
recent study showed a new emerging spectrum of
allergens which includes anumber of new pollen types,
not known asallergensearlier [33]. Similar studieshave
been carried out on al Indialevel in order to identify
the new alergens at different ecogeographic regions of
the country, that supports a varied spectrum of pollen
flora[12]. Among the different speciesfrom Himalayas,
under investigation, pollen of MPisone of theimportant
cosmopolitan genus.

Sensitization to multiple pollen speciesisafrequent
diagnostic event as several allergenic molecules with
high level of homology have beenidentifiedin the pollen
of the same family [34, 35] due to the phenomenon of
crossreactivity. It has been reported that atopic patients
with a history of grass pollen alergy often develop
sensitivitiesto avariety of species of grasses[36]. This
could betruefor pollen of MP a so since other members
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of the Euphorbiaceae family are well established
allergens. Strong sensitizing plants of thisfamily cross-
react between pollen and seeds of Ricinus communis;
pollen of Ricinus communis and Putranjiva roxburghii;
and pollen of Merculiarisannua, Ricinuscommunis, and
latex from Hevea brasiliensis have been reported [14,
15, 18, 37].

MP is a small much branched evergreen tree with
thin grey bark. It is distributed throughout India,
occasionally ascending to 1,500 msl in the outer
Himalayas, commonly found in Sal and mixed forests.
Pollen of MP is reported from air in different parts of
thecountry [12, 21]. Pollenistricol porate, asmany other
members of the family, 22 - 24 in diameter and easily
respirable by the human beings. We investigated the
Mallotus phillipensis pollen for the allergenic and
antigenic properties of the crude pollen antigen.
Sensitization pattern of the MP pollen antigen was
assessed among atopic population, and its biochemical
characterization was carried out.

MP pollen induced an average sensitivity in 5.7%in
the atopic patients from different parts of the country, a
new record from India. A large number of the patients
showed 1+ skin reaction against MP pollen at Kolkata
and Thiruvananthapuram. They constituted the risk
group patients, as they might develop allergy in future
due to repeated exposure to the allergens and/or could
be showing non-specific reaction. Sensitivity of the
patients can increase due to prolonged exposure to MP
pollen or while interacting with other environmental
factors. However, other members of the family
Euphorbiaceae (Putranjiva roxburghii and Ricinus
communis) areknown allergensin India. Skin sensitivity
against Ricinus communis is recorded to be 9% - 46%
in patientswhereas Putranjiva roxburghii isreported to
elicit allergic reaction in 0.37% to 12% patients as
revealed by different studiesfrom India[15, 16, 38,39].
Thereforeit issuspected that skin test reaction recorded
against MP could also be due to cross reactivity with
other members of this family.
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MP is a cosmopolitan genus and part of the
vegetation all over India. Higher skin sensitivity at
Kolkata, Chandigarh and Thiruvananthapuram can be
explained on the basis of its plantation in different parts
inthe country in addition to Himalayan region. However,
MP does not form part of Delhi’s vegetation, therefore
poor sensitization in the population is expected.

Among all the 24 skin test positive patients at all the
centers, higher number of malesas compared to females
showed skin reactivity. Subjects above of 15 years of
age were recorded to be higher in number with skin
reactivity as compared to children. Most of the patients
were suffering from allergic rhinitis and bronchial
asthma as well. Also most of the patients had seasonal
or perennia symptoms. Many of the patientsare reported
to have symptoms during pollen season or exaggerated
symptoms in months following pollen season to which
they were alergic. It isin conformity with the findings
that prevalence of hay fever symptoms together with
positive skin test to pollen was sgnificantly higher in the
exposed (13.6%) vs. the less exposed community [40].

Allergenic activity is dependent on the ability of the
proteinsto interact with specific IgE antibodies present
intheatopic patients. Generally, proteinsareresponsible
for causing allergies in susceptible individuals but
carbohydrates and lectins also act as allergenic
components but only occasionally. The efficacy of any
pollen antigen used for allergy diagnosis and
immunotherapy always depends on the quality of the
extract used, therefore we have characterized the MP
pollen extract.

The total soluble protein content of MP pollen
antigens was 1.32 mg/ml and it seemed to be low as
compared to the tree pollen alergens from plains as
observed by us[12, 13] . However, low protein content
was also reported in Alnus incana pollen [41], and
Platanus (850 pg/ml), and 1250 pg/ml in Dactylis
glomerata[42]. However, total protein isnot considered
to betheyardstick for biological potency of the extracts
and the presence of IgE recognizing protein fractionsis
important.

The molecular separation of pollen antigens by |EF
revealed multiple protein fractions in pl range of 3.1 -
9.6 with majority of fractionsin acidic pl range as aso
reported in Ricinus communisand Putranjiva roxburghii
allergens [15,19,43]. However, presence of basic
proteins is also not a unique phenomenon in MP as 2
proteinsin Ricinus communiswere also recorded in the
basic region [43]. The pollen of MP, separated into
multiple proteins, between 11.7 and 140 kD. protein
epitopes of 20, 25, 29, 36 and 54 kD detected in MP
antigen are observed to be common to Ricinus communis
antigen [42] and may be considered cross reacting
alergens.

To substantiate the allergy diagnosis, skin test could
be taken as a primary diagnostic test. To confirm IgE
mediated hypersensitivity, estimation of specific IgE
levels in the sera of the patients against alergens is
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employed as an in vitro assay. Moderate (50%)
correlation between skin positive patients and presence
of raised specific IgE antibodies against M P antigen was
observed but such results are also reported by other
authors[44, 45]. This could be due to poor exposure to
MP pollen in these patients as the concentration of the
MP polleninair isnot very high and moreover it coexists
with many of the other pollen grains of Euphorbiaceae,
including Ricinus communisand Putranjiva roxburghii,
and there could be homol ogy between their biochemical
characteristics. The elevated antibodies in the patients
may be against other related genera but also recognized
epitopes in MP pollen antigens with some common
properties. Another possibility could be that some of the
patients were not tested in the pollen season (October to
December) of MP. Therefore, as blood samples were
collected only after skintests, low titer of theantibodiesin
thesera, thusnot detected by ELISA, could beapossibility.

Immunobl ot analysis has been carried out to identify
the allergenic components in MP pollen antigens by
probing the protein profile with the pooled sera of the
patients showing positive ELISA. Immunoblot analysis
has also been used to study the heterogeneity in the
binding of antibodies to major protein fractions of MP
pollen. Immunaoblot analysis showed 11 IgE binding
fractionsin MP antigen. Among these, five proteinswith
21, 32,116, 121 and 126 kD molecular weight showed
strong immunostaining with MP antigen from pooled
sera. Multipleallergenic fractions are also reported from
other Euphorbiaceae members, Ricinus communis (13
fractions) and Putranjiva roxburghii (12 fractions) in
molecular weight range of 14 - 92 kD [13, 15]. Multiple
alergens in Mercurialis annua, another member of
Euphorbiaceae from Mediterranean Europe, has been
reported [18] with 2 magjor alergens of low molecular
weight (15.8 kD and 14.1 kD).

The MP antigen also revealed a number of IgE
binding fractions, when probed with individual patients
sera. Proteins with 100% binding are 12, 21 and 121
kD fractions, considered major alergens. Another 4
fractions (32, 45, 54 and 126 kD) showed more than
50% binding, thus they can be considered important
allergenic fractions, while others showed poor binding
(seeTable 3). Singh et al [13] highlighted 66 and 70 kD
fractions in Ricinus communis as the principle proteins
in the extracts, whereas in Putranjiva roxburghii, five
proteins with MW 30, 43, 55, 80 and 92 kD were
recognized by specific IgE binding proteins present in
the patients sera [16]. Shared allergenicity between
Ricinus and Putranjiva pollen extracts with 6 common
proteins is also confirmed by immunoblot inhibition
studies of Merculiaris annua which showed cross
reactivity with Ricinus communis pollen antigen [18].
Therefore, crossreactivity to MP pollen with Ricinus
communis and Putranjiva roxburghii isto be studied in
order to further establish MP as an important allergen
from India. However, the identification of allergenic
fractions in MP antigen, which has been investigated
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Table 3. Specific IgE binding protein fractions of Mallotus phillipensis antigens with pooled and individual sera of

patients
Mol.Wt12.0 210 293 320 368 450 520 590 668 856 900 1030 116.0 121.0 1260 126.0 131.0
Pooled + + + + - + + + - - - - + + + + 11
1 + + + + + + + + - - - - - + + + 11
2 + + + + - + - + - - - - - + + - 8
3 + + - + + + + + - - - - + + + - 10
4 + + + + - + - + + - - - + + + - 10
5 + + - + + + - + + - - - - + + - 9
6 + + + + + + - - - - - - + + + - 9
7 + + - + - + - + - - - - + + - - 7
8 + + + - - + + + - - - - + + + - 9
9 + + + + - + + + - - - - + + - - 9
10 + + + + - + + + - - - - - + + - 9
11+ + + + - - - + + - - - - + + - 8
12+ + - + + + - + - - - - - + + - 8
13 13 9 12 5 12 6 12 3 0 0 0 7 13 11 2
12, 21 and 121 kD fractions had 100% binding
32, 45, 59 kD protein fractions showed 92,3% binding
126 kD fraction had 84.4% binding
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