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INTRODUCTION 

Respiratory allergic disorders are found the most 

common chronic disorders present worldwide and 

respiratory allergy is also prevalent amongst all residents 

with increasing tendency throughout the world in all 

populations with ever increasing trend. The term 

respiratory allergy refers to quantifiable manifestations 

of both upper and lower respiratory tract due to allergy.
[1]

 

In the nineteenth century for the first time, laid the 

foundations of the diagnosis and appropriate treatment of 

seasonal allergic diseases The second half of the 20th 

century has appreciated an rise in the occurrence of 

allergic diseases, correlating with fluctuating atmosphere 

and standard of living as noteworthy causes. In India, an 

increase in allergic disease from 10% to 30% has been 

reported in the last 40 years
[2]

 and also between 15% and 

20% of persons agonize from allergic expressions such 

as allergic rhinitis and bronchial asthma, and other 

disorders which weaken the value of life of the affected 

individuals. Present time additional 300 million of the 

residents is known to suffer from single or many 

respiratory allergic disorders disturbing the 

socioeconomic worth of life
[3]

 In view of the alarming 

increase in allergic disorders, such as allergic rhinitis, 

bronchial asthma and atopic dermatitis casing as high as 

30% of the population all over the world. There is a 

cumulative awareness in the occurrence and association 

of bio particulate matter in the earth's environment and 

their impact on human health. This interdisciplinary 

approach is known as aerobiology. The bio particulates 

associated to cause allergic symptoms are pollen grains, 

fungal spores, pest debris, household dust mites, animal 

dander, chemical compounds, foodstuffs, etc.
[4,5,6,7]

 

Among all these agents, pollen grains and fungal spores 

are the most chief allergens present in the air. Pollen 

grains are well known to be common causative agents in 

respiratory allergic disorders like rhinitis, conjunctivitis, 

dermatitis, bronchial asthma, etc. or to be as resource of 

atmospheric pollution.
[8,9]

 Airborne bio-pollutants pose 

an excessive problem globally due to their allergenic 

properties. Agents triggering respirational allergies in 

human beings of living origin are collectively known as 

Bio-aeroallergens.
[10] 

Allergic diseases are complicated 

multifactorial diseases and their development and 

phenotypic manifestation depends on an interaction 

between environmental acquaintance to allergens and 

non-specific adjuvant factor and genetic factors.
[11]

 

Pollen grains as aeroallergen are well studied from 

corner to corner of world and are important source of 

pollinosis. Respiratory system is one of the target organ 
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ABSTRACT 

The present study was carried out to assess the prevalence of airborne pollen in Terai area of eastern Uttar Pradesh 

(Nepal Border) and to evaluate the allergic effect of pollens in patients of respiratory allergy. Terai area has been 

established as very emergent to respiratory allergic disorders usually due to aeroallergens present in the 

environment. Pollens are common of them and considered as a potent source of aeroallergens for respiratory 

allergic disorders such as asthma and allergic rhinitis. The patients who have reported were having symptoms of 

respiratory allergy as breathlessness, runny nose, sneezing, congestion of the nose, and itchy, red and watery eyes. 

Ninety Six patients of respiratory allergic disorders were included for intradermal skin test with 44 common pollen 

allergens. The Age group of included  patients was  12-48 years and male female ratio was 3 : 2.Skin sensitivity as 

observed in this small study was highest by Prosopis julifera (34%).It is followed by Eucalyptus 

(30%),Partheenium (26%),Ageratum sp.(25%),Holoptelia  (22%),Ricinus (16%),Chenopodium (16%),Cassia 

(14%),Brassica (13%),and Amaranthus (11%). 38% pollens among  44 included in this study were not having any  

significant allergic effect.  24% patients out of 96 had not shown positive skin sensitivity test. The data obtained 

from this study will be helpful in interpreting the allergic effect of available pollens and its correlation with 

approximate flowering periods of plants. 
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of airborne pollens taken in by inhalation. Pollen allergy 

has a noteworthy medical influence all over Europe, and 

there is a body of evidence proposing that the majority of 

respiratory allergic disorders persuaded by pollens in 

Europe has been on the rise in the past decades.
[12,13,14,15]

 

Pollen allergy has been one of the highest collective 

models used to study the interrelationship amongst air 

contamination and respiratory allergic disorders. 

Particularly from clinical point of view, it is significant 

to know the details about the different pollen season and 

the pollen load in the atmosphere. According to the 

differences recorded in numerous years of remarks in 

airborne pollen, pollen calendars are haggard as a 

support to allergy analysis and controlling.
[16,17,18,19] 

In 

the present study, the patients were screened from east 

India for determining their cause respiratory allergic 

disorders using skin testing methods. 

 

MATERIALS AND METHODS  

The present study was conducted in the patients who are 

suffering from so many respiratory allergic disorders 

such as allergic rhinitis, bronchial asthma and who have 

attended allergy clinic. The study group comprised of 96 

patients. A comprehensive history was taken and detailed 

clinical examination was performed and respiratory 

allergic disorders were defined as per the questionnaire. 

The questionnaire used in the present study based on the 

objective to compile the information on respiratory 

symptoms and detecting a diagnosis of different 

respiratory allergic disorders. 

 

All the routine investigations in all cases giving 

emphasis on blood eosinophilia, stool examination, X-

ray chest, and pulmonary function test were performed 

for exclusion purpose. 

 

In the present study the patients were in between 12–48 

years of age with recurrent attack of paroxysmal rhinitis 

and dyspnoea. A defined history of respiratory allergy to 

inhalants, with emphasis on allergy due to exposure to 

different type of pollens were included. All patients were 

having seasonal or perennial attacks of asthma. All cases 

that were excluded had the presence of other causes of 

dyspnoea like cardiac, renal, and infective condition of 

lungs. All the pregnant and lactating mothers and also 

the patients suffering from tropical pulmonary 

eosinophilia, emphysema bronchitis, and tuberculosis are 

not included in the present study. The present study was 

carried out in an allergy clinic with the objective to 

detect the important factors in respiratory allergic 

disorders. 

 

Pollen antigens used for the present study were arranged 

from Allergen Division Curewel (India) Limited an Indo 

–vulgar joint venture. Antigens used in present study for 

intradermal testing were always kept in refrigeration at 

4
0
C . Before performing intradermal test, oral drugs were 

stopped but inhaled drugs were continued. Oral anti 

histamines were stopped 3 days before and oral 

sympathomimetic were stopped 36 hrs before performing 

the test The patients were also asked  to avoid  

ephedrine, adrenaline, aminophylline, and other 

bronchodilators about 24 hours prior to the test. The site 

of test was anterior aspect of forearm and lateral part of 

the upper arm. Care was taken not to have any hair over 

the area where the skin test was being performed.  

 

Patients on corticosteroids for more than two weeks were 

called for allergy testing at least after three weeks. About 

0.01 ml of each extract in conc. Of 1:500 w/v was 

injected intradermal using a sterile hypodermic needle. 

The common sites used for the skin test were the volar 

aspect of the for arms starting about 5cm proximal to the 

crease of the wrist and the lateral aspect of the upper 

arms. Phosphate Buffer saline was used as negative 

control and histamine as positive control. The skin is 

cleaned with 70% alcohol swab and allowed to dry. The 

individual test sites are 5 cm apart just to avoid 

overlapping of reactions. The tests were read after 15 to 

20 minutes graded according to criteria. Assessment of 

skin reactivity was done according to criteria proposed 

by Shivpuri including modifications. Positive reaction 

with association of history was incorporated in this 

study. Patient anxieties toward the performance of skin 

test were avoided by explaining in detail about the 

procedure before performing the test. Criteria of 

positivity and grading is given in Table 1. 

 

Table 1: Criteria of positivity and grading of skin tests       

Grade Size of wheel 

Grade 1  + 2.5 times or more of the negative control 

Grade  2 + 3 times or more of the negative control 

Grade   3 + 4 times or more of the negative control 

Grade  4 + 4 – 6 times or more of the negative control with pseudopodia 

 

Pollens used in the Study 

1.  Adhatoda vasica            2. Ageratum conyzoides         

3.  Ailanthus excels  

4.  Amaranthus hybridus     5. Amaranthus spinosus         

6.  Argemona maxicana 

7.  Artmisic scoparia           8. Asphodelus tenuifolius      

9.  Azedirechta indica 

10. Brassica compestris            11. Cannabia sativa  

12.  Carica napaya 

13.  Cassia occidentelis       14.  Cassis sinmon  

15.  Canchrus cilioris 

16.  Chonopodium allum     17.  Chenopodium murrain  

18.  Clarodondrum chlomoldes 

19.   Crntoevs nurvolo         20.   Cyndon declyion  

21.  Cypprus rotundus 

22.   Lodonea viscosa           23.   Ehretia movie  
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24.  Eucalyptus terreticornis 

25.  Gynandropsis gynandra   26.  Holoptelia intecrifolia 

27.  Imperata cylindrical 

28.  Kigelie pinnata                29.  Lawsonia enermii  

30.  Maerua arenaria 

31.  Melia azadierch               32.  Morus albe.                    

33.  Partheenium hysterophorous  

34.  Penisetum typhoides       35.  Prosopta juliflora  

36.  Putranjiva roxburghi 

37.  Ricinus communis          38.  Rumex dentatus  

39.  Salvadora persica 

40.  Sorghum vulgare             41.  Suaeda fructicosa  

42.  Typha angustata 

43.  Xanthium strumarium     44.   Zea mays  

 

RESULTS 

In the present study the sum of patients were 96.Out of 

these 56 (60%) were male and 36 (39.2%) were female. 

Average age of patients was 30 (Table 2).Skin sensitivity 

to various pollen allergens is shown in Table 3.Out of 96 

symptomatic patients in which allergy test was 

performed, about 6 % patients had not shown any 

response to pollens, 24 % had not shown any significant 

sensitive reaction while rest 70 % patients had shown 

positive reaction (Table 3 and Fig 1). Table 3 reveals that 

Prosopta juliflora  had proved most offending allergen 

(36%) followed by Eucalyptus terreticornis (34%), 

Partheeinum hysterophorous (30%), Haloptelia 

intecrifolia (22%), Melia azadierch (21%), Ageratum 

conyzoides (20%), Amarenthus hybridus (18%), 

Amarenthus spinosus  (18 %), Salvadora persica  (18% ), 

Ehretia movie (18 %), Maerua arenaria  (18%), Ricinus 

communis (16%), Chonopodium allum (16%), 

Chenopodium murrain (16%), Artmisic scoparia (15%) 

Cassia occidentelis (14%), Cassia sinman (14%), 

Brassica compestris (13%), Adhatoda vasica (12%), 

Crntoevs nurvolo (12%), Gynandropsis gynandra, (12%). 

In terai region 24% pollens among 44 were having 

sensitivity less than 10% like Ailanthus excelsa, 

Asphodelus tenuifolius, Azedirechta indica, Cannabia 

sativa, Carica napaya, Canchrus cilioris, Clarodondrum 

chlomoldes, Cyndon declyion, Lodonea viscosa, 

Imperata cylindrical, Kigelie pinnata, Lawsonia enermii, 

Morus albe, Pennisetum typhodes, Putranjiva roxburghii, 

Xanthium strumarium, Zea mays. 6 % have not shown 

any response are Cypprus rodentus, Rumax dentatus, 

sorghum vulgare and Typha angustata. 

 

Table: 2 Age Distribution of Patients. 

Age distribution No. Of Patients % of Patients Average age 

10 -20 18 18.75 17 

20-30 51 53.12 26 

30 - 40 16 16.66 34 

40 - 50 11 11.45 43 

 

Table: 3 Pollen Sensitivity (%) in Patients and Grading of sensitivity  

S.N. Name of Pollen 
Sensitivity 

in Patients (%) 

Grade 

1 

Grade 

2 

Grade 

3 

Grade 

4 

1 Adhatoda vasica 12 - 100 + + 

2 Ageratum conyzoides 20 22 8 2 +8 

3 Ailanthus excels 4 - - - - 

4 Amaranthus hybridus 18 22 64 14 - 

5 Amaranthus spinosus 18 80 20 - - 

6 Argemona maxicana 12 68 32   

7 Artmisic scoparia 15 65 35 - - 

8 Asphodelus tenuifolius 4 - - - - 

9 Azedirechta indica 8 - - - - 

10 Brassica compestris 13 40 48 12 - 

11 Cannabia sativa 8 - - - - 

12 Carica napaya 8 70 30 - - 

13 Cassia occidentelis 14 16 54 30 - 

14 Cassia Sinman 14 26 66 8 - 

15 Casis Sinman - - - - - 

16 Canchrus cilioris 6 - - - - 

17 Chonopodium allum 16 34 54 12 - 

18 Chenopodium murrain 16 52 48 - - 

19 Clarodondrum chlomoldes 6 - - - - 

20 Crntoevs nurvolo 12 84 16 - - 

21 Cyndon declyion 8 - - - - 

22 Cypprus rotundus - - - - - 

23 Lodonea viscosa 4 - - - - 

24 Ehretia movie 18 72 28 - - 
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25 Eucalyptus terreticornis 34 36 64 - - 

26 Gynandropsis gynandra 12 68 32 - - 

27 Holoptelia intecrifolia 22 26 56 18 - 

28 Imperata cylindrical 4 - - - - 

29 Kigelie pinnata 6 - - - - 

30 Lawsonia enermii 8 - - - - 

31 Maerua arenaria 18 32 54 14 - 

32 Melia azadierch 21 66 26 8 - 

33 Morus albe. 4 - - - - 

34 Partheenium hysterophorous 30 18 54 28 - 

35 Penisetum typhoides 8 - - - - 

36 Prosopta juliflora 36 12 36 34 18 

37 Putranjiva roxburghi 4 - - - - 

38 Ricinus communis 16 24 18 18 - 

39 Rumex dentatus - - - - - 

40 Salvadora persica 18 22 70 8 - 

41 Sorghum vulgare - - - - - 

42 Suaeda fructicosa 12 82 18 - - 

43 Typha angustata - - - - - 

44 Xanthium strumarium 4 - - - - 

45 Zea mays 6 - - - - 

 

 
Fig 1 Pollen Sensitivity (%) in patients of different pollens 

 

 
Fig 2 Pollen Sensitivity Grading Chart of different pollens 
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DISCUSSION 

Pollen grains as aeroallergen and as cause of pollinosis 

are well studied world-wide. Respiratory system is the 

well-known target system which is effected by airborne 

pollens taken by means of inhalation. This consequences  

are well studied in form of  immediate  hypersensitivity 

disorders, in hereditarily susceptible persons and late 

hypersensitivity disorders in others triggering 

quantifiable expressions of allergic rhinitis, allergic 

alveolitis, asthma, atopic dermatitis, etc. Bostock
[20]

 was 

the first to detect pollen as the source of hay fever 

(allergic rhinitis). Later Blackley
[21]

 recognised that 

grasses are significant origin of hay fever in UK. After 

more than 40 years, Scheppegrell
[22]

 from USA, sensed 

the necessity for field survey and aerial surveys to notice 

the aeroallergens from the air. Further  studies 

throughout the world are in favour that the pollen grains 

may be considered as the major causative agent for 

respiratory allergic disorders
[23,24,25,26,27,28,29,30,31,32]

 

However, according to the various studies it was  

observed  that cases  of respiratory disorders persuaded 

by pollens are growing may be  associated to numerous 

factors, along with  increased air pollution.
[33,34]

 

 

Important pollen allergens were identified for Delhi by 

Shivpuri and his colleagues were Ageratum, Ailanthus, 

Amaranthus, Anogeissus pendula, Artemisia, Cassia 

siamea, Cenchrus, Chenopodium, Cynodon, Ipomoea 

fistulosa, Paspalum distichum and Poa annua 
[35,36,37] 

.Most of them were also identified from terai area in 

present study. 

 

It is evident from previous studies and survey that from 

Northern India, important allergens identified are: 

Prosopis juliflora, Ricinus communis, Morus, Mallotus, 

Alnus, Quercus, Cedrus, Argemone, Amaranthus, 

Chenopodium, Holoptelea, and grasses,from Central 

India the important pollen allergens are: Argemone, 

Brassica, Cannabis, Asphoedelus, Parthenium, Cassia, 

Azadirachta, grasses, Alnus, Betula, Malotus, Trewia 

nudiflora,from Eastern India, allergenically significant 

pollen types were found as: Lantana, Cucurbita maxima, 

Cassia fistula, Cocos nucifera and Calophyllum 

inophyllum and from South India Cassia, Ageratum, 

Salvadora, Ricinus, Albizia lebbeck and Artemisia 

scoparia have been reported as clinically important 

aeroallergens.
[38,39,40] 

Rao et al.
[41]

 recorded allergenicity 

to Parthenium hysterophorus pollen extracts in 34% 

patients of allergic rhinitis and 12% bronchial asthma 

patients from Bangalore that is in favour of results of 

present study in which 30% sensitivity is recorded to 

Partheeinum hysterophorous. Shivpuri and Parkash 
[42]

 

observed Prosopis juliflora as a major cause of pollinosis 

with 12% patients showing a positive skin reaction. In 

present study Prosopta juliflora had proved most 

offending allergen (36 %). 

 

The predominant pollens in the earlier studies were 

Pennisetum followed by Artemisia and Sorghum vulgare 
[43]

 while in present study Peninisetum  and Sorghum 

vulgare were not having any significant results  Also in 

semi urban areas of Secunderabad, Partheenium was 

prevalent that is evident from our study showing  30  % 

Senstivity. Brassica was most common allergen reported 

from Bhopal and Kanpur, also have 13 % sensitivity in 

present study. Amaranthus was the common pollen 

reported from Delhi and Ammaranthus hybridus  and 

Ammaranthus spinosus were having 18%   sensitivity  in 

our study. Also observation was made with predominant 

pollen Gynandropsis gynandra
[44] 

which was positive in 

2.2% in our study.    

 

CONCLUSION 

In the present study the occurrence of multiple allergic 

pollens were highlighted within the region of 

investigation. The individuals suffering from different 

respiratory disorders were frequently sensitive to more 

than one allergen. Heredity, cooking gas, and smoking 

were the risk factors besides sensitivity to inhalant 

allergens such as pollens as major source. In the present 

study, higher prevalence of respiratory disorders was 

observed among men as compared with women and 

maximum no. of patients were in the age group 40 – 50 

years. In this study, maximum of the cases using skin 

tests exhibited that the disease was either perennial or 

seasonal according to occurrence of pollens. Hence it 

may be concluded that by the identification of allergens 

primary involvement of current disease and adaptation of 

following natural history of disease is allowed. A 

positive skin test does not permanently suggest clinical 

disease but correlation of positive skin test with clinical 

symptoms and periodic variation will help in diagnosis, 

and might be attempted to assist in preparation of antigen 

for hypo sensitization of patient. 
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