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Sensitization to aeroallergens depends on 
environmental factors 
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Respiratory allergies and subclinical sensitization to aeroallergens were investigated in 
129 rural and in 222 urban probands. The incidence of respiratory allergies was not 
significantly higher in the urban residents. Sensitization to aeroallergens was investigated 
with Phadezym RAST (house dust mite, Cladosporium, orchard grass, birch pollens) 
and the Phadiatop multi RAST and found to be significantly more frequent in polluted 
than in unpolluted areas. Allergen-specific IgE was detected n 37.8% of urban probands 
and in 25.6% of rural probands with Phadezym RAST (P<O.O25) and a positive 
Phadiatop multi RAST was found in 43.7% versus 32.6 (P< 0.05). 
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The incidence of allergies to aeroallergens 
varies within a wide range, being influenced by 
differences in study population, sex, age, and 
laboratory methods (3, 5-7, 14, 17-20, 25). 
Some reports describe an increase in the in- 
cidence of allergies in recent years (7, 9, 14). In 
addition, a high incidence appears correlated to 
air pollution levels (9, 19, 20). Studies based on 
a questionnaire alone have various drawbacks, 
being able to detect neither each clinically 
manifest allergy nor subclinical sensitization. 
The skin test for example is a method often 
used to detect allergies and subclinical sensitiza- 
tion, but other test methods which detect aller- 
gen-specific IgE in serum seem more sensitive, 
especially in the early phases of sensitization (1, 
8, 10, 13, 21, 27). 

This study was designed to detect differ- 
ences in the incidence of clinically manifest 
respiratory allergies and subclinical sensitiza- 
tion to aeroallergens between residents of a 
polluted urban area and an unpolluted rural 
area. 

MATERIAL AND METHODS 

The study population consisted of 362 conse- 
cutively recruited male subjects (age 15 to 28 
years) who underwent routine venipuncture for 
exclusion of venereal diseases. 222 persons had 
lived since birth in a major city (Vienna or 
Linz), known for a high degree of air pollution 
(2).  129 persons had lived since birth in the 
country, far from large town or major indus- 
tries. Persons who moved from town to country 
(n = 2) or vice versa (n = 9) were excluded from 
further investigations. 

The study was performed in late autumn at 
the end of the pollen season. Anamnesis con- 
sisted of standardized questions for seasonal or 
perennial symptoms of conjunctivitis, rhinitis or 
bronchial asthma, for exogenous causes of these 
symptoms, and for smoking history. 

Total IgE was measured with Phadezym 
PRIST and allergen-specific IgE with Phade- 
zym RAST (Pharmacia) (15, 26). Allergen-spe- 
cific IgE was measured against common aero- 
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allergens, i.e. house dust mite (Dermatophagoides 
pteronyssinus), Cladosporium herbarum, orchard 
grass (Dactylis glomerata), and birch pollens (Be- 
tula uerucosa). Allergen-specific IgE was rated 
positive above 0.35 PRU/ml. An additional in 
uitro test, the multi RAST (Phadiatop@) was 
also used (12). Statistical analysis was done 
using the Student-t-test and the chi-square test 
(24). P <  0.1 was considered indicative of a 
trend and < 0.05 to be statistically significant. 

RESULTS 

All probands were free of viral or venereal 
diseases and the anthropometric data of the 
urban population ( n  = 222) were comparable 
with those of the rural population (n = 129). 
Age ranged from 15 to 28 years (mean 19.5) in 
the urban and from 16 to 26 years (mean 20.7) 
in the rural population. Recent smoking history 
was found in 98 town probands (44.1 %) and in 
61 rural probands (47.3%). Probands from 
town did not differ from those from the country 
with respect to duration of nicotine abuse (4 
years versus 4.5 years) or by the criterion of 
overali nicotine abuse (3.8 pack years versus 4 
pack years). 

Results of allergological investigations are 
given in Table 1: in the urban group 35 of 222 
probands (15.7 %) showed clinically manifest 
allergies of the eyes and respiratory system. In 
the rural population only 19 of 129 probands 
(14.7 %) showed clinically manifest allergies but 

this small difference was not statistically signifi- 
cant. 

As far as the total IgE is concerned, there was 
a slightly higher number of urban as opposed to 
rural probands who showed increased levels 
(> 100 kU/1) of total IgE: 93 of 222 (41.9%) 
versus 45 of 129 (34.9 W ) .  Regarding sensitiza- 
tion, specific IgE to each of the investigated 
allergens were found more often in town than in 
country residents. This was most obvious in 
specific IgE to house dust mite and orchard 
grass pollens. Summarizing overall sensitization 
to aeroallergens we more often detected specific 
IgE to one or more investigated aeroallergens in 
the probands from the town than in those from 
the country (P < 0.025). Town probands also 
more often showed positive multi RAST (Pha- 
diatop) than country probands (P< 0.05). Re- 
sults of sensitization to aeroallergens were com- 
parable in smokers and non-smokers. 

DISCUSSION 

Environmental factors, such as allergen load or 
air pollution, are often held responsible for pro- 
voking respiratory diseases and allergies (7 ,  11, 
14, 19, 20, 25). In this study we investigated 
the different incidences of allergic diseases and 
of sensitization to aeroallergens, even when the 
latter was subclinical, by comparing residents 
from highly polluted areas (Vienna and Linz) 
with residents from largely unpolluted areas 
(country far removed from industry and heavy 

Table 1 

Distribution of allergic diseases and sensitization in probands from town and country 
~~~ ~~ 

Town (n = 222) (W) Country (n = 129) (%) 

Clinically manifest allergies 35 (15.7) 19 (14.7) NS 

Total IgE (> 100 kU/l) 93 (41 9) 45 (34.9) NS 

Spec. IgE to one or more aeroallergens 84 (37.8) 33 (25.6) P< 0.025 

Phadiatop@ pos 97 (43.7) 42 (32.6) P< 0.05 

Spec. IgE to house dust mite 
Spec. IgE to Cladosporium 
Spec. IgE to orchard grass pollens 
SDec. IgE to birch pollens 

38 (17.1) 12 ( 9.3) P< 0.05 
6 ( 2.7) 2 ( 1.6) NS 

22 ( 9.9) 10 ( 7.8) NS 
59 (26.6) 24 (18.6) P<O.l 
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traffic). We found no significantly higher in- 
cidence of clinically manifest allergies in the 
town population than in the rural. 

Even total IgE can be influenced by various 
other factors, a slightly higher number of town 
probands showed increased values of total IgE 
(> 100 kU/l). The most marked differences 
were seen with respect to sensitization to aeroal- 
lergens. In the town we found higher numbers 
of probands who developed allergen-specific 
IgE than in the country, the difference being 
most striking for house dust mite but also well 
marked for orchard grass pollens. Seasonal and 
indoor climate changes can influence the levels 
of house dust mite but important differences of 
environmental conditions can be excluded in 
our study population. A similar tendency to a 
higher incidence of sensitization was seen to 
Cladosporium and birch pollens. Total sensiti- 
zation to common inhalant allergens investi- 
gated with multi RAST (Phadiatop) was also 
shown to be higher in residents in the town 
than in the country. Even if we could not reveal 
a significant difference in sensitization to aero- 
allergens in smokers and non-smokers, we can- 
not exclude a harmful effect of this important 
air pollutant in some of our probands. The 
relatively high incidence of sensitization to 
aeroallergens can be ascribed to the time of year 
of the investigation, and a seasonal rhythm of 
allergies (4, 22). 

The presence of specific IgE against aeroal- 
lergens without manifest allergic diseases can be 
explained as subclinical sensitization, which can 
precede the onset of allergic diseases (21). Fur- 
ther, the sensitization to aeroallergens shown by 
investigation of specific IgE appears to be one 
of the most sensitive parameters for assessing 
the influence of air pollution. Finally, we be- 
lieve that increasing levels of air pollution can 
undermine local defence barriers and increase 
bronchial hyperreactivity. The increased ab- 
sorption of antigens across mucosal surface and 
the more efficient contact between antigens and 
antigen-presenting cells can lead to an increased 
sensitization to aeroallergens (16). A further 
adverse mechanism might be the increased anti- 
genicity of pollens by exposure to air pollutants 
(SO,, NO, and CO) (23). Such reactions may 

be the underlying mechanisms of increased sen- 
sitization observed in polluted areas. 
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