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SHORT COMMUNICATION

Protein content and patient skin test sensitivity of the
pollen of Argemone mexicana on exposure to S02

SANJUKTA PARUI, AMAL KUMAR MONDAL and SUDHENDU MANDAL

Parui S., Mondal, A. K. & Mandal, S. 1998. Protein content and patient skin test sensitivity of the
pollen of Argemone mexicana L. on exposure to SO2. - Grana 37: 121-124. ISSN 0017-3134.

The allergenic potency of pollen has been reported to be increased when exposed to atmospheric
pollutants like SO2, NO2 , etc. The present investigation was undertaken to study the effect of SO2

pollution on protein content as well as the allergenic potency of the pollen of Argemone mexicana L.
The pollen of this plant was fumigated with SO2 at a concentration of 100 ppm for 24 hours, 48

hours and 72 hours and the soluble protein content and the electrophoretic profile were studied. SDS-
PAGE revealed the appearance of a new protein band with the simultaneous disappearance of two
other bands. Protein content showed a gradual decrease with the increase in time of exposure to SO2.
Skin-prick test were performed with the antigens of the normal as well as SO2 fumigated pollen. The
skin prick test sensitivity and percentage of patients showing positive response increased with time of
fumigation.

S. Parui, A.K. Mondal & S. Mandal, Department of Botany, Visva-Bharati University, Santiniketan -
731 235, India.

(Accepted 12 May 1998)

Airborne pollen grains which have long been proved to be a
cause of respiratory allergic disorders, are at present consid-
ered to be the major source of morbidity for atopic patients
(Kjellman 1993). Currently, there has been a lot of specula-
tion and discussions on the reasons behind the general
increase of allergic diseases. Many scientists have concluded
from their studies that the environmental factors, especially
air pollution are responsible for increasing allergenicity of
pollen (Breiteneder & Scheiner 1991, Jilek et al. 1993).

One of the common gaseous air pollutants which originates
from combustion of coal and petroleum is sulphur dioxide,
which is known to be injurious to human health causing
respiratory diseases. Concentrations as low as 1-5 ppm can
affect conditioned nerve reflexes and also breathing (Santra
et al. 1991). SO2 when taken up by the leaves of plants
through open stomata, dissolves in the aqueous phase of cell
walls, the apoplast and then diffuses into the mesophyll cells,
where it reacts with water to form sulfurous acid which
inhibits photosynthesis in the chloroplasts (Kaiser et al.
1993). However SO2 has a different effect on the pollen that
remain suspended in the air after being released from their
respective sources. SO2 may change the degree of allergenicity
of pollen by changing the kind and proportions of exinic
mineral elements (D'Amato 1991, Solomon 1986). It also
affects the morphology of the grains as well as their protein
content and electrophoretic profile (Santra et al. 1991).

The plant of Argemone mexicana L. growing in waste
areas, road sides and along the railway tracks, is a common
weed of West Bengal, India including the industrial centres
of Calcutta, Burdwan, Durgapur, etc. It flowers almost
throughout the year and its pollen has been reported in the
air and proved to be allergenically potent by several workers

(Acharya 1980, Mari Bhat & Rajasab 1992, Jain et al. 1992,
Shivpuri 1980, Tilak 1989). The present investigation was
undertaken to study the effect of SO2 on the protein com-
ponents and the allergen content of the pollen grains of
A. mexicana by artificial fumigation of pollen with SO2 in
the laboratory.

MATERIALS AND METHODS

Pollen grains of A. mexicana collected in bulk from plants growing
in and around Santiniketan, West Bengal, were sieved using different
meshes (100, 200 and 300 urn) to remove the debris and microscopic-
ally analysed to assure 85% to 95% of pollen purity. One set of the
sample was subjected to SO2 fumigation by separately exposing to
100 ppm. of SO2 for 24 hours, 48 hours and 72 hours in a glass
chamber according to the method of Santra et al. (1991) and the
other set was kept as control. Protein from the pollen sample of
both sets was extracted in 0.2 M Tris HC1 buffer, pH 7.4 at 4°C
following the method of Singh et al. (1993) with slight modifications
and the protein concentration in each extract was quantified by the
method of Lowry et al. (1951). SDS-PAGE was done following the
method of Laemmli (1970), using a 10% T mini-gel (8 x 7 cm gel).
The gel was calibrated with marker proteins (M.W. range - 29 kDa
to 205 kDa) obtained from Sigma Co., U.S.A. After electrophoresis,
the gel was stained with 0.1% Coomassie Brilliant Blue R 250 and
destained with methanol:acetic acid:water (4:1:5) mixture.

Pollen antigens were prepared from all the samples by the method
of Sheldon et al. (1967) and the skin prick tests performed at
Calcutta Medical Research Institute, Calcutta, India. Each patient
was tested with 10 ul of the total extract diluted with 0.05 M
Phosphate buffered saline, pH 7.4, to a concentration of 1 part by
weight of protein in 500 parts by volume of the buffered saline.
Negative and positive controls were also performed. The negative
control was buffered saline and the positive control was histamine
acid phosphate injection diluted with buffered saline to 1 ug of
histamine acid phosphate. The skin reactions were read after 15 to
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20 min from the start of the test and quantified on the basis of the
wheel diameter and graded 1 + to 4+ (Shivpuri 1980).

RESULTS AND DISCUSSION

SO2 fumigated pollen of A. mexicana revealed noticeable
variations in the protein content as well as the electrophoretic
protein profile. The results have been presented in Table I.
The soluble protein content of the exposed pollen decreased
with an increase in the exposure dose of SO2. The protein
content in the normal pollen grains was found to be 29.5%
which decreased to 27.36% in the 72 hours fumigated pollen.
The electrophoretic patterns of the protein of SO2 exposed
pollen also showed variation as revealed by SDS-PAGE. The
protein profile of the normal pollen showed 13 bands (Fig. 1)
which were designated as AMI to AM 14 with their molecular
mass ranging between 31 kDa and 198 kDa with another
band having a molecular mass greater than 198 kDa (AMI).
AM 11 was absent in the normal protein fraction. However,
the protein profile of SO2 fumigated pollen showed the

Table I. Protein content (%) of the pollen of Argemone
mexicana fumigated at different time exposure of SO2.

complete disappearance of AMI (> 198 kDa) and AM2
(198 kDa) fractions, with the appearance of a new soluble
protein fraction (AMU) having a molecular weight of

HM3
MW
kDa

fiM12

fiM13-

AM14-

-45

J -29

Control

29.50

SO2

24hrs

29.31

48hrs

28.20

72hrs

27.36

Fig. 2. SDS-PAGE pattern of the antigenic extract of the pollen of
A. mexicana after SO2 fumigation for 72 hours showing the absence
of AMI (> 198 kDa) and AM2 (198 kDa) and the appearance of a
new band AM 11 (53 kDa). (a&b) contain 54 ug and 46 ug,
respectively, of crude antigen; (c) represents marker mixture.

,AM1

MW
kDa

205—»

97.4^*

66—>

45—>

29-

Fig. 1. SDS-PAGE pattern of the antigenic extract of the pollen of
A. mexicana before SO2 fumigation, (a) represent the marker mixture
(M.W. Range 29 kDa to 205 kDa); (b) contains 46 ug of crude
antigen showing 13 bands; AMI (> 198 kDa), AM2 (198 kDa), AM3
(149 kDa), AM4 (138 kDa), AM5 (95 kDa), AM6 (85 kDa), AM7
(77 kDa), AM8 (66 kDa), AM9 (59 kDa), AM10 (57 kDa), AM12
(40 kDa), AM13 (39 kDa) and AM14 (31 kDa) with the absence
of AMI 1.

B
MW
kDa

205
116
97-4

66

45

29

,AM1

/AM 2
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-AM 4
-AM 5
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-AM 7
-AM 8
-AM9
-AM 10
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Fig. 3. Diagramatic representation of the comparative SDS-PAGE
pattern of the pollen extract of A. mexicana. (a) Pollen extract after
SO2 fumigation for 72 hours; (b) MW marker; (c) pollen extract
before SO2 fumigation.
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Table II. Results of skin tests against the antigen of the pollen of Argemone mexicana fumigated at different time exposure of
S02 in patients of nasobronchial allergy and controls (normal persons).

Diameter of erythema (mm) 0
1-5
6-10

11-15

Reactivity 0
1 +
2 +
3 +

Antigen
tested

1 ) Control
2) SO2 fumigated

a) 24 hrs
b) 48 hrs
c) 72 hrs

Patients

Total
number
of tests

43

43
43
43

Negative
%

56.0

53.6
48.4
46.2

1 +
%

28.2

29.1
32.2
36.8

2 +
%

14.0

15.5
17.0
14.0

3 +
%

1.8

1.8
2.1
2.2

4 +
%

0.0

0.0
0.3
0.8

Normal

Total
number
of tests

20

24
20
20

Negative
%

95

92
89
83

1 +
%

5

8
11
15

2 +
%

0

0
0
0

53 kDa (Figs. 2&3). Similar results have earlier been reported
by Santra et al. (1991) in Datura metel and Cocos nucifera.

Skin prick tests revealed the pollen of A. mexicana to be
allergenically potent. 43 patients were tested, of whom 44%
showed positive response to the antigen of A. mexicana
(Table II). 28.2% of the patients showed 1 + reaction, 14.0%
showed 2 + reaction and 3 + reaction was given by just 1.8%
of the total sensitive patients. None of the patients showed
4 + reaction. Exposure to SO2 showed an increase in the
number of patients showing positive response to the pollen
of this plant. 46.4%, 51.6% and 53.8% patients were found
to be sensitive to the antigenic extracts of 24 hours, 48 hours
and 72 hours fumigated pollen respectively. There were also
patients who showed 4 + reaction in case of pollen exposed
to SO2 for 48 hours and 72 hours. Among the tests conducted
with the total extract on 20 normal persons, one showed 1 +
reaction with the extract of unfumigated pollen. This incid-
ence of positivity could be due to irritants present in the
extracts or may be due to the contaminating constituents
unrelated to the actual allergen to which a person has been
actually sensitized, as the total pollen extracts are heterogen-
eous crude extracts containing proteins, enzymes, lectins,
glycoproteins, lipoproteins, etc. and may contain the relevant
allergen in minute and irreproducible amounts as pollen
allergens generally comprise 0.5 to 1.0% of the total extract-
able proteins (Stanley and Linskens, 1974). These contamin-
ating constituents may lead to the induction of IgE antibodies
with new specificities (Mohapatra 1994). However, extracts
of SO2 fumigated pollen showed an increase in the number
of normal people showing positive reaction. 15% of the
patients showed 1 + reaction with 72 hours fumigated pollen
extract. This increase in the incidence of positivity in both
the normal persons and the patients could be explained by
the fact that the appearance of the new protein band AMI 1
could be responsible for inducing positive reaction with new
specificities.

CONCLUSION

The rapid industrialization in most of the major cities of our

country together with the heavy vehicular exhausts makes

it very difficult to properly diagnose the causative agent
of respiratory disorders. Grimfeld (1988) had reported
increased asthma in children due to SO 2, cigarette smoke
and air pollution, while Price (1990) had suggested that air
contaminants such as SO2 and other chemical pollutants are
responsible for developing asthma in industrial regions. Thus
for patients suffering from respiratory disorders due to
airborne pollen, the SO2 pollution could be responsible for
the increase in sensitivity as the allergenicity of a pollen
increases considerably with exposure to atmospheric SO2, as
has been observed in the present investigation.

ACKNOWLEDGEMENT

The authors are indebted to the Council of Scientific and Industrial
Research, New Delhi for their financial support and Calcutta
Medical Research Institute, Calcutta for carrying out the skin tests.

REFERENCES

Acharya, P. J. 1980. Skin test response to some inhalant allergens
in patients of naso-bronchial allergy from Andhra Pradesh. -
Asp. Allerg. & Appl. Immunol. 13: 14-18.

Breiteneder, H. & Scheiner, Ο. 1991. The environment and allergen
expression. - Internist (Beri) 32(10): 602-605.

D'Amato, G. 1991. Allergenic pollen and pollinosis in Europe. -
Blackwell Sci. Publ. Ltd., London.

Grimfeld, A. 1988. Asthme et Pollutin de ľair chezľenfant. - Ann.
Sci. Nat. Bot. 13e Serie. 9: 103-106.

Jain, Α. Κ., Patel, P. & Datta, T. R. 1992. Production dispersion
and sensitivity of some allergenic pollen grains at Gwalior. - In:
Proc. 6 Natl. Conf. Aerobiol. Pondicherry 1991 (ed. A. B. Singh),
pp. 95-98. - Ind. J. Aerobiol. Spec. Vol. Ind. Aerobiol. Soc,
Calcutta.

Jilek, Α., Swoboda, I., Breiteneder, H., Fogy, I., Ferreria, F.,
Schmid, E., Heberle-Bors, E., Scheiner, Ο., Rumpold, Η.,
Koller, M. & Breitenbach, M. 1993. Biological functions, isoforms
and environmental control in the Bet ν I gene family. - In:
Molecular Biology and Immunology of Allergens, (ed. D. Kraft
& A. Sehon), pp. 39-45. - CRC Press Inc., Boca Raton FL.

Kaiser, W. M., Höfler, M. & Heber, U. 1993. Can plants exposed
to SO2 excrete sulfuric acid through the roots? - Physiol. Plant.
87: 61-67.

Kjellman, N. I. M. 1993. Prediction and prevention of allergy in
infants and children. - Allergy Clin. Immunol. News. 5: 131-134.

Gratia 37 (1998)

D
ow

nl
oa

de
d 

by
 [

94
.3

4.
8.

21
6]

 a
t 0

2:
38

 2
9 

D
ec

em
be

r 
20

11
 



124 S. Parut et al.

Laemli, U. K. 1970. Cleavage of structural proteins during the
assembly of the head of bacteriophage T4. - Nature 227: 680-685.

Lowry, O. H., Roseborough, N. J., Farr, A. L. & Randall, R. J. 1951.
Protein measurement with Folin phenol reagent. - J. Biol. Chem.
193: 265-273.

Mari Bhat, M. & Rajasab, A. H. 1992. Flowering calendar of
potentially allergenic pollen producing plants at Gulbarga. - In:
Proc. 6 Natl. Conf. Aerobiol. Pondicherry 1991 (ed. A. B. Singh),
pp. 89-93. - Ind. J. Aerobiol. Spec. Vol. Ind. Aerobiol. Soc.,
Calcutta.

Mohapatra, S. S. 1994. Molecular characterization of pollen aller-
gens: implications for immunotherapy. - In: Recent Trends in
Aerobiology, Allergy and Immunology (ed. S. N. Agashe),
pp. 279-292. - Oxford & IBH Publ. Co. Pvt. Ltd., New Delhi.

Price, J. A. 1990. Nonpharmacologic means of preventing asthma,
- Lung 168. Suppl.: 286-291.

Santra, S. C., Gupta, S. & Chanda, S. 1991. Air pollutants and
aeroallergens interaction. - Grana 30: 63-66.

Sheldon, J. M., Lovell, R. G. & Mathews, K. P. (Eds.) 1967. A
Manual of Clinical Allergy. - W. B. Saunders Co., Philadelphia.

Shivpuri, D. N. 1980. Clinically important pollen, fungal and insect
allergens for naso-bronchial allergy patients in India. - Asp.
Allergy & Appl. Immunol. 13: 19-23.

Singh, A. B., Malik, P., Prakash, D. & Gangal, S. V. 1993.
Identification of specific IgE binding proteins in Castor bean
(Ricinus communis) pollen obtained from different source
materials. - Grana 31: 376-380.

Solomon, W. R. 1986. Aerobiology of pollinosis. - J. Allergy &
Clinical Immunol 74: 449-461.

Stanley, R. G. & Linskens, H. F. 1974. Pollen - Biology Biochemistry
Management. - Springer, Berlin.

Tilak, S. T. 1989. Airborne pollen and fungal spores. - Vaijayanti
Prakashan, Aurangabad.

Grana 37 (1998)

D
ow

nl
oa

de
d 

by
 [

94
.3

4.
8.

21
6]

 a
t 0

2:
38

 2
9 

D
ec

em
be

r 
20

11
 


