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Abstract

A Burkard volumetric trap was used at Salt Lake City, Calcutta, to record the occurrence and frequency of three common palm
pollen, namely, Areca catechu, Borassus flabellifer and Phoenix sylvestris for two consecutive years (July 1988—June 1990). The
meteorological factors responsible for the frequency of relevant airborne pollen grains were analysed. The allergenic potential of
these pollen types was investigated by skin-prick tests on adult respiratory allergic patients. These were also chemically analysed
in terms of total carbohydrate. lipid and soluble protein. Total soluble protein of the above types was used in 11%
SDS-polyacrylamide gel electrophoresis to study the range of molecular components.
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1. Introduction

The contribution of airborne pollen grains has been
studied from July 1988 to June 1990 at the eastern
fringe of the metropolitan city of Calcutta, a newly
developed township known as Salt Lake City, using a
Burkard automatic volumetric sampler to record sea-
sonal variations. From this record, a detailed study of
the pollen grain from Cocos nucifera, a very common
fruit palm, has already been discussed by Gupta et al.
(1994).

Three more palm pollen types, originating from
Areca catechu L. (Areca palm), Borassus flabellifer 1.
(Palmyra palm) and Phoenix sylvestris Roxb. (Date
sugar palm) were found to be potent in causing respira-
tory allergy for susceptible individuals. Following aero-
biological and clinical studies regarding allergenic
potential, comparative chemical analyses of these types
were done to study the total amount of carbohydrate,
lipid and soluble protein. The total soluble protein was
studied using 11% SDS polyacrylamide gel elec-
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trophoresis. These three palms produce edible fruits,
thus playing a significant role in the Indian economy.
All three types are cultivated in many places and grown
wildly in Calcutta and also throughout the country.

2. Materials and methods

A 2-year recording of the incidence of relevant palm
pollen grains in Salt Lake City was carried out using a
Burkard volumetric sampler. Sampling height was 3 m
above ground level.

Meteorological data were collected at Alipore Meteo-
rological Centre, Calcutta, consisting of average tem-
perature, wind velocity, rainfall and relative humidity.

The antigenic extracts were prepared from bulk un-
contaminated pollen grains following the method of
Shivpuri (1962), Sheldon et al. (1967) and Gupta and
Chanda (1991). Strict sterility checking was made. The
extract was diluted in 1:50 ratio in phosphate buffered
saline (pH 7.2). The skin-prick tests were performed on
adult respiratory allergic patients at the Allergy Unit of
the Institute of Child Health, Calcutta (Table 1).
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Table |
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Results of skin-prick tests demonstrating the allergenic potential of the three palm pollen types

Pollen type Total no. of patients

No. of the patients showing

% of +ve response

+1 level response

+2 level response + 3 level response

Areca catechu 593 115 3 0 19.89
Borassus flabellifer 500 106 9 0 21.20
Phoenix sylvestris 530 200 27 3 43.39
Table 2

Results of chemical analysis

Pollen type Total carbohydrate (%)

Total lipid (%) Total soluble protein (%)

Areca catechu 5.20
Borassus flabellifer 10.00
Phoenix sylvestris 17.88

12.00 20.00
3.80 26.80
12.70 11.00

The total carbohydrate content was estimated ac-
cording to the method of Morris (1948). The samples
were prepared following the method of Crook and
Johnston (1962). Total lipid was estimated according to
Itoh and Kaneko (1974) (Table 2).

Total protein was estimated following the method of
Lowry et al. (1951) using bovine serum albumin stan-
dard curve (Table 2). Protein extraction was made at
4°C in Tris—HCI buffer, pH 7.6.
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Finally, 11% SDS-polyacrylamide gel electrophoresis
was performed for total soluble protein according to
the method of Laemmli (1970). The extraction of the
soluble protein was made in sample buffer (0.125 M
Tris—HCI, pH 6.8, 4% SDS, 20% glycerol, 10% f-mer-
captoethanol, 0.1% bromophenol blue dye) with heat-
ing for 2 min at 100°C before loading. The amount of
protein was 50 ug per channel and the total current was
14 mA. The gel run was made in Tris-glycine buffer

R Nos./Cubic meter/Day

S ooy

0L —=32 an AR E.E E $ I L 1M
JUL AUG SEP OCT NQV DEC JAN FER MAR APR MAY JUN
MONTHS

Areca T Borassus Phoenlx Total of 3 types

Fig. 1. (a) Average monthly concentration of three palm pollen (1988-1989). (b). Average monthly concentration of three palm pollen

(1989 1990).
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Fig. 2. (a) Meteorological parameters (1988 1989). (b) Meteorological parameters (1989- 1990).
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(pH 8.3) with 0.1% SDS. The gel was calibrated with
a marker protein obtained from Sigma Chemical Co.
(St. Louis, MO).

3. Results and discussion

3.1. Aerobiological studies

A 2-year survey (July 1988-June 1990) was carried
out to record the occurrence and frequency (Fig. la,b)
of the relevant palm pollen types with reference to
meteorological parameters (Fig. 2a,b). The occurrence
of pollen grains were expressed as No./m'/day as a
monthly average for each case.

The presence of Areca catechu pollen was recorded
frequently, but not in July 1988 and June—July 1989.
The maximum frequency was found in April 1989 and
February 1990.

The presence of the pollen of Borassus flabellifer
was restricted to February—May 1989 and also June
1990. The maximum frequency was recorded in April
1989 and April 1990.

Pollen grains from Phoenix sylvestris were recorded
from December to March for both 1988-89 and
198990 surveys. The highest frequency was noted in
March 1989 and January 1990.
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Fig. 3. 11% SDS-PAGE of total soluble protein of three palm polien.
A, molecular weight marker; B, Areca catechu: C. Borassus flaubellifer:
D, Phoenix sylvestris.

The period from February to March shows the pres-
ence of all three palm pollen types, which corroborates
with the findings of Gupta et al. (1994), and demon-
strates an optimum level in terms of the total count of
relevant pollen types. This period is characterised by
moderate temperature (24-29°C), low relative humid-
ity (47-63%), low-moderate windspeed (0.6-3.4 km/
h) and very low precipitation (trace—0.3 mm). For
Borassus and Phoenix pollen, this is the flowering pe-
riod. Areca, however, flower year-round, but showed
no record in July 1988 and June-July 1989 probably
due to heavy rainfall, high relative humidity and mod-
erate—high windspeed. In general, the total count was
also very low during June-September probably for the
same reason. The count came to nil in July 1988 as
well as in 1989.

3.2, Skin-prick test

While performing skin-prick tests, the maximum al-
lergenic sensitivity was noted for the pollen of
Phoenix, with a relatively large number of +2 and
+ 3 level responses. The response was restricted to
+1 and +2 levels for Areca and Borassus. The re-
sults were analysed according to Stylis et al. (1982).

3.3. Chemical analyses

The preliminary chemical studies on these pollen
types revealed that the percentage of carbohydrate and
lipid was highest in Phoenix sylvestris. The total
amount of soluble protein, however, was optimum in
the pollen of Borassus flabellifer.

The result of 11% SDS-PAGE analysis for soluble
protein (Fig. 3) demonstrates a number of bands in all
three cases. The highest limit was beyond 123 kDa
except for Phoenix. In all cases the lowest limit was
beyond 34 kDa. In Areca and Phoenix, the number of
bands was 15-20, whereas the number was eight in
Borassus.

The cumulative result of the study shows that the
relevant pollen types occur significantly in the total
airborne population in Salt Lake City, Calcutta, with
the potential to elicit an allergenic response in suscep-
tible patients.
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