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Background: The cashew tree grows in abundance in the hills and plains of  Goa, India. 
Because of the financial yield, more and more trees are being planted each year. The cashew 
tree flowers once a year between January and March, but pollination is mostly entomophilous. 
Objective: For the first time, a study was conducted to establish the possible role of  the 
cashew pollen in triggering allergic asthma. 
Methods: A stock solution of  pollen extract was prepared with the standard weight~volume 
method for intradermal skin tests and a bronchial provocation tests (BPTs). The 
protein content of  the antigen, estimated with the use of  Folin phenol reagent and a 
spectrophotometer, was 28. 72 mg/mL Ten healthy volunteers and 65 subjects with allergic 
asthma, as documented by previous positive skin test reactions to various pollens, were 
studied. 
Results: Of the 65 patients, 26 (40%) had positive skin test reactions in various grades. BPTs 
were performed in 22 of  the 26 patients after their baseline peak expiratory flow volume was 
assessed. Twenty (90.9%) patients had a positive BPT result, and the majority of  patients had 
grade III and grade IV  reactions. None of the control subjects (n = 10) had positive 
responses to either intradermal tests or the BPT. Serum IgE levels, estimated by ELISA, were 
high in patients with positive skin test responses and showed a linear correlation with 
cutaneous sensitivity. Control subjects showed normal levels of  lgE (39.0 - 7.87 IU/ml). 
Conclusions: This study provided us with knowledge of  an additional pollen, Anacardium 
occidentale, which could trigger an asthmatic response in allergic individuals. (J ALLERGY 
CLIN IMMUNOL 1995;95:501-4.) 
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Demonstration that a pollen is a cause of aller- 
gic symptoms has traditionally been governed by 
Thommen's postulates, which are mainly con- 
cerned with the habitat of the plant and the 
production of windborne pollen in large inhalable 
amounts? This study pertains to the allergenicity 
of pollen of an abundantly growing tree, Anacar- 
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Abbreviations used 
BPT: Bronchial provocation test 

FEVI: Forced expiratory volume in 1 second 
PEFR: Peak expiratory flow rate. 

dium occidentale (cashew) (Fig. 1, A and B). The 
cashew tree was a native plant  of  the tropical belt 
of  Eas tern  Brazil and natural ized itself to various 
ecosystems in o ther  parts of  the world. It  is of  
t r emendous  industrial value and hence  has been  
grown extensively in public orchards,  as well as in 
private courtyards and gardens. The  flowers are 
small and yellowish pink with one-celled ovaries. 
Flowering is seasonal f rom January  to March. 
Pollination is mostly entomophi lous  and, to a 
lesser extent, anemophilous.  

In view of  its widespread existence, a study was 
conducted  for the first t ime to establish the aller- 
genicity of  its pollen and the ability of  the pollen 
(in extract form) to induce a bronchial  asthmatic 
response to a bronchial  provocat ion  test (BPT). 

METHODS 

Cashew pollen identification and counting were done 
by a palynologist using Durham's apparatus (gravitation- 
al method), which was kept at a distance of 5 m from the 
trees. Subsequently, with the assistance of a pharmaceu- 
tical research chemist, the cashew pollen antigen was 
prepared with the standard weight/volume method, 
which included grinding, defatting, extraction in buffered 
saline solution, filtration/clarification, and sterility test- 
ing. The protein content of the 1:50 concentration 
antigen was 28.72 mg/ml as determined by the Lowry 
method 2 with the use of Folin phenol reagent and a 
spectrophotometer. 

Clinical aspects 
Sixty-five patients with allergic bronchial asthma who 

earlier showed varying degrees of positive skin test 
reactivity to various allergens, ranging in age from 10 to 
65 years (Table I), and 10 healthy volunteers who acted 
as the control group were studied after their informed 
written consent was obtained. All the routine precau- 
tions were taken before skin testing was performed. 
Antigen (0.02 ml of 1:500 concentration) and a control 
buffered saline solution were injected intradermally, and 
readings were taken after 20 minutes according to the 
criteria of Shivpuri 3 (Table II) in both patients and 
control subjects. Patients who had positive skin test 
responses and a baseline peak expiratory flow rate 
(PEFR) of 80% underwent BPT after precautions were 
taken. Patients first inhaled buffered saline solution 
through a Pulmoaide nebulizer (De Vilbiss Medizinische 
GmbH, Langen, Germany) for 2 minutes, and PEFR 
was recorded. Because there is a good correlation be- 
tween forced expiratory volume in 1 second (FEV1) and 

FIG. 1. A, Cashew tree (A. occidentale) with flowers. B, 
Close-up of flowers. 

PEFR in assessment of airway response, we chose to 
measure PEFR (FEV 1 measurement could not be car- 
ried out at the time of intake because the machine was 
out of order). 4-6 After 5 minutes, patients underwent 
antigen challenge with the graded dose technique (con- 
centrations of 1:20,000, 1:10,000, 1:5000, 1:2550, 1:1000, 
and 1:500) until a 20% drop in baseline PEFR occurred 
or the patient showed signs of respiratory discomfort. 
After each BPT, patients were observed for any late- 
phase reactions for a period of 8 hours. These proce- 
dures were also carried out in the control group. 

Serum IgE levels were estimated with the ELISA kit 
in both patients and control subjects. 
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TABLE I. Demographics of patients in the 
study (n = 65) 

Male Female Total 

No. of patients 22 43 65 
Place or origin 

Rural 21 40 61 
Urban 1 3 4 

Age (yr) 
Mean 30.09 21.53 25.81 
Range 18-65 1 0 - 4 0  10-65 

Duration of symptoms (yr) 
Mean 5.8 6.88 6.43 
Range 3-12 4-14 3-14 

Type of onset 
Perennial 26 35 61 
Seasonal 3 1 4 

TABLE I1. Shivpuri's criteria for positivity 

Grade Criteria 

0 Nearly same as control 
1+ W: Twice the size of control 

E: -<15 mm 
2+ W: 3 times control 

E: >15 mm 
3+ W: 3.5 to 4 times control 

E: -<30 mm 
4+ W: 4 to 6 times control 

E: >30 mm* 

w,, Wheal; E, erythema. 
*Or any size with pseudopods. 

R E S U L T S  

The palynologic portion of the study showed a 
total cashew pollen count of 108 from January 
through March. Other pollens counted during the 
same period were Graminae (446), Amaranthaceae 
(112), Compositae (54), Urticaceae (46), Palmae 
(93), Mimosae (2), and Caesalpineaceae (140). 

Of the 65 asthmatic patients evaluated, 61 
(93.83%) complained of perennial symptoms, and 
four (6.17%) noted a seasonal history of asthma 
symptoms. Of these 65 patients, 26 (40%) had a 
positive response to Anacardium antigen as deter- 
mined by intradermal skin testing. Of the 26 patients 
with positive skin test results, 24 (92.3%) lived in 
rural areas and only two (7.69%) lived in urban 
areas; 23 (88.46%) of them (n = 26) had perennial 
onset of symptoms, and only four (15.38%) had a 
seasonal onset (Table III). Detailed history did not 
reveal any mixed type of symptoms. Eight of the 26 
patients were involved in harvesting or processing the 
fruits of the cashew tree. After careful history was 

TABLE III. Demographics of 26 patients 
sensitive to A. occidentale antigen 

Male Female Total 

No. of patients 10 16 26 
Place of origin 

Rural 8 16 24 
Urban 1 1 2 

Age (yr) 
Mean 27.50 22 24.75 
Range 16-42 1 2 - 3 2  12-42 

Duration of symptoms (yr) 
Mean 6.2 4.88 5.54 
Range 3-12 2-9 2-11 

Type of onset 
Perennial 9 14 23 
Seasonal 2 1 3 

Involvement in harvesting, 1 7 8 
etc. (n = 8) 

TABLE IV. Correlation of intradermal test 
grades to BPT 

BPT positive 
Intradermal test No. of 

grades patients No. % 

1+ 3 2 66.66 
2+ 4 3 75 
3+ 8 8 100 
4+ 7 7 100 
Total 22 20 90.9 
Control subjects 10 0 0 

Four patients refused consent for BPT. 

taken, no specific correlation could be derived as to 
whether the attacks were worse during the flowering 
season because most of the subjects had a nonsea- 
sonal perennial type of asthma and also showed 
multiple pollen allergy reactions. Of the 26 patients 
with positive skin test responses, 22 underwent BPTs; 
four patients refused to give consent. Twenty patients 
showed a positive response to the BPT in various 
grades of skin sensitivity (Table IV). Two patients, 
one with grade I sensitivity and one with grade II 
sensitivity, did not respond to the BPT, even with 
allergen concentrations as high as 1:500. We did not 
observe any late-phase reactions after the challenge. 
None of the subjects in the control group had a 
positive skin test reaction or a positive BPT response. 
The serum IgE levels of the patients showed a linear 
correlation with the grade of cutaneous sensitivity. 

D I S C U S S I O N  

In addition to the cashew pollen count of 108, 
pollen counts of Graminae, Cassia species, and 
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Amaranthaceae were 446, 140, and 112, respec- 
tively, during the same period. A high grass pollen 
count pertains to the fact that grass pollination is 
purely anemophilous and Graminae species are 
abundant throughout the hills and plains of this 
area. Palmae species, which are also abundantly 
grown and have an entomophilous type of pollina- 
tion, showed a count of  93. Compositae, Urticaceae, 
and Albizzia species, though pollinated anemophi- 
lously, had comparatively lower counts during this 
period. This could be attributed to the lesser 
density of these plants. 

The BPT results showed a good correlation with 
the grade of cutaneous sensitivity (i.e., 100% pos- 
itivity in grade I I I  and grade IV reactions). Simi- 
lar observations were made by Niphadker et 
al. 7 and Bryant et al. s Two patients, one with 
grade I sensitivity and one with grade II  sensitiv- 
ity, failed to respond to the provocation test (Ta- 
ble IV). 

In a similar study by Garcia-Ortega et al. 9 in 
which the pollen antigen of Mercurialis annua was 
used, skin sensitivity to the pollen extract was 
detected in 8.5% of the 152 patients, and the BPT 
response was positive in 84.6%. 

Data  reveal that the relationship between airway 
responsiveness and skin sensitivity to allergen is 
not the same at all levels of skin sensitivity, even in 
subjects with comparable methacholine respon- 
siveness. Hence,  subjects with positive skin test 
responses frequently fail to react to BPT with the 
same allergen, whereas positive BPT responses 
with negative skin test results are unusual. 1° 

On the whole, our study showed that the fre- 
quency of positive BPT responses in patients with 
positive skin test responses was 90.90%. None of 
the subjects in the control group had either a 
positive skin test or BPT response. 

Another  feature observed in atopic individuals is 
their ability to produce excessive amounts of IgE. 
Serum IgE levels measured in our patients, after 
presence of parasitic infestations and other dis- 
eases that could raise IgE levels was excluded, 
showed a linear correlation with skin sensitivity. 
Similar observations were made by Bapna et al. 11 
and Brown et al. 12 

In summary, cashew pollen appears to be capa- 
ble of inducing a clinical response as measured by 
bronchial challenge in patients who demonstrate  
positive skin test reactions to plant pollen. How- 
ever, the significance of this finding requires fur- 
ther clinical correlation; but we certainly believe 
that cashew pollen could be a significant triggering 
factor of  allergic asthma in patients working with 

the plants during the pollination period or those 
living near the plantations. 

This study provided us with knowledge of an 
additional pollen ofAnacardium occidentale in the 
plant kingdom, which could trigger an asthmatic 
response in allergic individuals. However, the al- 
lergenic nature of this antigen could be further 
documented by direct RAST and RAST inhibition 
techniques. Immunoblot t ing could also be of  value 
in characterizing the allergen in this IgE-mediated 
response. 
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