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SUMMARY: Cova da Bei ra  is  an in ter ior  cent ra l  reg ion of  Por tugal ,  w i th  a  popula t ion o f  93 000 inhabi tants  d iv ided in  urban
and rura l  l i v ing areas.  The a im of  th is  s tudy was to  access the preva lence of  aeroa l lergens sens i t isa t ion in  an a l lerg ic  popula-
t ion,  accord ing to  the urban and the rura l  env i ronmenta l  exposure and accord ing to  age.  1096 pat ients  observed for  suspec-
ted a l lerg ic  symptoms, for  a  f ive-year  per iod (1995-2000)  were submi t ted to  sk in  pr ick  tes ts  and were inc luded in  th is  s tudy.
They were d iv ided in  two env i ronmenta l  exposure groups (A:  urban;  B:  rura l )  and in  to  four  age subgroups (subgroup l :  I  10yr ;
subgroup l l :11-20Vr ;  subgroup l l l :21-40yr ;  subgroup lV:  >40yr) .  The to ta l  popula t ion inc luded 444 male GO5%I and 6b2 fema-
le (59.4%) with an average age of 26.5x.17 .2 yr. 83o/o of the 1096 performed SPT were posit ive. The frequency of aeroal lergens
sensit isat ion, comparing the urban versus the rural environment, was respectively: D. pteronyssinus32Y. and 34.7yo, D. fari-
nae28.5o/o and30.7%, moulds mix ture 153% and 12o/o,  cat  dander  17.1% and 15.2o/" ,  dog dander  11Y.  and 107o,  grasses mix-
ture 51.3% and 36.40/0, Parietaria judaica 29.4% and 1 4To, Olea europea 30.2% and 23.3o/o.
The sens i t isa t ion to  indoor  aeroa l lergens,  was s imi lar  in  a l l  the age subgroups and i t  was lower  than that  to  po l lens.  There
were impor tant  d i f ferences concern ing the po l len sens i t isa t ion,  when compar ing the urban and the rura l  env i ronmenta l  expo-
sure.  We admi t  that  po l lu t ion cou ld  enhance the sens i t isa t ion to  po l lens in  the urban env i ronment .
Key-words: Aeroal lergens - Al lergic sensit isat ion - House dust mite - Pol len - Moulds - Urban environment - Rural environment.

TNTRODUGTIOIU Platanus (5y.1, Ailanthus (2o/.1, Rumex acetosella (1%1,
Cupressacea (1o/o), Auercus deciduous (1Yo), Ouercus
cocci fera (1%) and other polens (16%1.

The 93 000 inhabi tants of  th is region const i tutes a
homogeneous popu la t ion  (w i thout  any  ex terna l  in te r -
fe rences ,  namely  migra t ion)  tha t  i s  d is t r ibu ted  in  bo th
u r b a n  a n d  r u r a l  l i v i n g  a r e a s .

The skin pr ick tests (SPT) are an easy method to
determine the  aeroa l le rgens  sens i t i sa t ion  in  ep ide-
m i o l o g i c  s t u d i e s  ( 2 ) .

The aeroa l le rgen sens i t i sa t ion  preva lence in  genera l
populat ion is related to di f ferent factors.  In each
reg ion ,  the  sens i t i sa t ion  re f lec ts  the  a l le rgens  expo-
sure  and the  in f luence o f  o ther  env i ronmenta l  fac to rs
such as  the  po l lu t ion  (2 -5) .

N o w a d a y s  t h e  n a t i o n a l  a e r o b i o l o g y  n e t w o r k s  i n
Europe,  us ing  the  same methodo logy ,  in tegra te  the
European Po l len  In fo rmat ion  Network ,  and made
ava i lab le  da ta  concern ing  the  po l len  concent ra t ion  o f
di f ferent species (6).

The d i f fe ren t  c l in ica l  s tud ies  ava i lab le  on  l i te ra tu re
are di f f icul t  to compare, because of  the heterogenei ty

above

ova  da  Be i ra  i s  a  i n l and  cen t ra l  r eg ion  o f
Po r tuga l ,  l oca ted  i n  t he  l a t i t ude  40 "  16 ' ,  t he
long i t ude  7o  30 '  and  t he  a l t i t ude  o f  600m

the  sea  l eve l ,  and  has  a  con t i nen ta l  c l ima te .

The local f lora includes Casfanea, Olea, PinLts, Ficus,
Eriobotrya, Acacia, PrLrnLts, Platanus, Pseudotsuga,
Tília, Rubus, Ailanthus, Cytsisus, Umbilicus, Rumex,
Parietaria, Mercurialis, Polypodium and Sedum. The
gardens  in  th is  c i ty  inc lude V i t i s ,  Arundo and
Anagall is, Brassicaceae Labiatae, Compositae,
TTlaceae and Platanaceae. In the valley of this region
there are cul t ivated frui t  t rees.

In  the  f i rs t  po l in ic  map car r ied  ou t  th roughout  the
who le  count ry  (March  1999 -  March  2000) ,  th is  a rea
h a d  t h e  h  i g  h  e s t  p o  l l e  n  c o  u  n t s  i n  P o  r t u g a  I
(SPAIC/Scher ing-Plough) (1).  The genera more frequent-
ly identified were Olea (31o/o), Castanea sativa (21%),
grasses (7o/ol, Urtica type B (5'/.), Urtica type A (5y.1,

t f  t  f  * r l n * l l e r g o l o g y  D e p a r t m e n t ,  C o i m b r a  U n i v e r s i t y  H o s p i t a l ;
P n e u m o l o g y  C e n t e r ,  C o i m b r a  U n i v e r s i t y  ( P o r t u g a l ) .
l m m u  n o a l  l e r g o l o g y  D e p a r t m e n t ,  C e n t r o  D i a g n ó s t i c o ,  C o v i  l h à
( P o r t u g a l ) .
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of  the  des ign ,  the  very  d isc repant  samples ,  and the

d i f fe ren t  aeroa l le rgens  tes ted .  The Pos i t ion  Paper

pub l ished in  1998 is  a  re levant  document  tha t  ex ten-

s ive ly  ana lyses  a l l  the  s tud ies  concern ing  po l len  sen-

s i t i sa t ion  in  Europe (3 ) .  The EFA s tudy ,  per fo rmed in

2000 (7 ) ,  showed the  impact  o f  the  a l le rg ic  d iseases  in

10 count r ies ,  and th is  in fo rmat ion  was cons is ten t  w i th

the  European A l le rgy  Whi te  Paper  conten ts  (8 ) '

There  are  a  h igh ly  he terogene i ty  o f  sens i t i sa t ion

throughout  Europe.  The genet ics ,  the  c l imate ,  the

geography ,  the  loca l  f lo ra  (changes re la ted  to  the

fores t  f i res ,  agr icu l tu ra l  methods  and cu l t i va t ion ,

impor ta t ion  o f  non-nat ive  spec ies) ,  the  po l lu t ion  and

the demography are responsible for  these di f ferent
patterns.

The po l len  sens i t i sa t ion  is  h igher  in  u rban than in

rural  areas. This issue depends on several  factors,

ma in ly  the  po l lu t ion ,  par t i cu la r ly  veh ic le  emiss ions ,

and the  inc reased concent ra t ion  o f  ozone in  the  a i r
(9 ) .  The r i sk  i s  a lso  inc reased in  peop le  l i v ing  in  h igh

b u i l d i n g s ,  a n d  i n  u r b a n  a r e a s  w i t h  w i d e  g r e e n l a n d

z o n e s  ( 1 0 ) .

The components  o f  a i r  po l lu t ion  in te rac t  w i th  inha lan t

a l l e r g e n s  c a r r i e d  o u t  b y  p o l l e n  g r a i n s  a n d  m a y  e n h a n -

ce the r isk of  both atopic sensi t izat ion and exacerba-

t ion  o f  symptoms in  sens i t i zed  sub jec ts  (11 ,12) ,  s ince

urban a i r  po l lu t ion  a f fec ts  bo th  a i rborne  a l le rgen ic
pol len and the airways of  exposed subjects.

The aeroa l le rgens  sens i t i sa t ion  in  th is  reg ion  has

never been studied before.

The a im o f  th is  s tudy  was to  ana lyse  the  aeroa l le r -

gens  cu taneous reac t iv i t y  in  an  a l le rg ic  popu la t ion  o f

Cova da  Be i ra ,  as  we l l  as  i t s  p reva lence accord ing  to

the  env i ronmenta l  exposure  in f luence and accord ing

to  the  age grouPS.

METHOIDS

During a f ive-year per iod ( f rom May 1995 to May

2000) 1790 consecut ive outpat ients were observed for

suspec ted  a l le rg ic  symptoms.  The 1096 pa t ien ts  tha t

underwent  sk in  p r ick  tes ts  (SPT)  to  aeroa l le rgens

were  inc luded in  th is  s tudy .  The aeroa l le rgens  ex t ra -

cts tested (ALK-Abel ló,  Spain),  included at  least  20

local f lora species: Dermatophagoides pteronyssinLts,

Dermatophagoides farinae, Acarus siro, Blatella mix-

ture,  moulds mixture,  Candida albicans, cat  and dog

dander, grasses mixture, Parietaria iudaica, Artemisia

vulgaris, Plantago lanceolata, Chaenopodium album,

Olea europea, Robinia pseudoacacia, Platanus aceri-

folia, Titia cordata, Pinus radiata and Betula pubens-

cens. According to the c l in ical  h istory there were per-

fo rmed SPT wi th  o ther  aeroa l le rgens  such as  s to rage

mi tes  and another  po l len  a l le rgens  inc lud ing :  Dac ty l i s

glomerata, Festuca pratensís, Lolium perenne,

Phleum pratense, Secale cereale, Triticum aestivum,

Avena sativa, Poa pratensis, Holcus lanatus,

Crisantheum leucanthemLtm, Taraxacum officinalis,

Ambrosia tryphida, tJrtica dioica, Alnus glutinosa,

Eucalyptus globus, Fraxinus excelsior, Ouercus robur,

Amygdalus communis, Mallus pumilla, Pyrus com-

munis, Prunus cerasus and Prunus persica. SPT were

per fo rmed accord ing  to  the  in te rna t iona l  gu ide l ines

Ql .  l t  was  cons idered pos i t i ve  fo r  a  whea l  3  mm

above the  negat ive  cont ro l .

The pat ients were div ided according to the environ-

menta l  exposure  in  two groups  (Group A urban and

Group B ru ra l )  and accord ing  to  age in to  four  age sub-

groups  (Subgroup l :  f  10  years  o ld ;  Subgroup l l :  11-20

years  o ld ;  Subgroup l l l :  21-40  years  o ld ;  Subgroup lV :

> 41 years old).  We analysed the prevalence of  the

aeroa l le rgens  sens i t i za t ion  o f  the  to ta l  popu la t ion  and

accord ing  bo th  to  env i ronmenta l  exposure  and to  age '

RESUTTS

The demograph ic  da ta  o f  the  1790 consecut ive  ou tpa-

t ien ts  observed are  represented  in  tab le  1 .  We inc lu -

ded in  th is  s tudy  1096 pa t ien ts  submi t ted  to  SPT
( tab le  2 ) .  Th is  to ta l  popu la t ion  inc luded 444 male

(40 .5%l  and 652 female  $9 .4%l  w i th  an  average age

of  26 .5 t17 .2  y r .  These pa t ien ts  were  d iv ided in  690

urban l i v ing  pa t ien ts  and 406 ru ra l  l i v ing  pa t ien ts '  In

each env i ronmenta l  exposure  group,  the  pa t ien ts

were  d iv ided in  four  age subgroups  ( tab le  2 ) .  The

Graph ic  1  represents  the  aeroa l le rgens  sens i t i sa t ion

preva lence in  the  to ta l  popu la t ion .  The Graph ic  2  (24-

2D)  shows the  aeroa l le rgens  sens i t i sa t ion  preva lence

concern ing  env i ronmenta l  exposure '  The aeroa l le r -

gens  sens i t i sa t ion  preva lence concern ing  the  age

subgroups  is  represented  in  Graph ic  34  fo r  the  urban

env i ronmenta l  exposure  group and in  Graph ic  38 ,  fo r

the  ru ra l  env i ronmenta l  exposure  group B '
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Graphic 2b: Grasses sensit isat ion prevalence (%) concer-
n ing to  the env i ronmenta l  exposure groups:  I  urban expo-
sure and ff i  rural exposure.
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Graphic  2a:  House dust  mi tes,  dander  and moulds sens i t i -
sat ion preva lence (%) concern ing to  env i ronmenta l  exposure
groups:  I  urban exposure and W rura l  exposure.
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Graphic  î :  Aeroa l lergens sens i t isa t ion preva lence in  the to ta l  popula t ion (%).
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Graphic 2c: Weeds sensit isat ion prevalence (%) concerning
the env i ronmenta l  exposure groups:  I  urban exposure and
ff i  rural exposure.

Graphic 3a: The most representative aeroal lergens sensit i-
sat ion preva lence (%l  in  the urban exposure group (A) ,
concern ing the to ta l  popula t ion and the age subgroups.

Graphic 2d: Trees sensit isat ion prevalence (%l concerning
the env i ronmenta l  exposure groups:  I  urban exposure and
f f i  rura l  exposure.

Graphic  3b:  The most  representat ive aeroa l lergens sens i t i -
sat ion preva lence in  the rura l  exposure group (B) ,  concer-
n ing the to ta l  popula t ion and the age subgroups '
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DISGUSSTON

The popu la t ion  s tud ied  showed a  h igh  aeroa l le rgens
sensi t isat ion (83%) with the urban exposed popula-
t ion  present ing  the  h ighes t  f requency  o f  aeroa l le r -
gens sensi t isat ion (86%) compared to the rural  expo-
sed populat ion (78.5%).

The cutaneous react iv i ty to the tested aeroal lergens
revealed a sensi t isat ion prevalence in the general
population: grasses mixture (44.9%1, D. pteronyssinus
(32.5o/o'), D. farinae (29.1%1, Olea europea (27.s%1,
Par ietar ia judaica (23.4%), cat  dander (16.1%1,
Artemísia vulgaris (17.6%1, Robinía pseudoacacía
(12.2%), Platanus acerifolia (11.4yo1, Til ia cordata
(11.4%) moulds mixture (11.2%1, Plantago lanceolata
(10.6%1, dog dand er (10.4%), and Pinus radiata 0.5%1.

Grasses sensi t isat ion prevalence was the highest in
the general  populat ion.  The most relevant grasses
species were Dactilys glomerata (31.8%), Festuca pra-
tensis (31.3%), Lolium perenne (29.3%1, secale cerea_
le (25.3%1, Phleum pratense (18.3%l and Poa praten-
s is  (14 .6%) .  Grasses  aeroa l le rgens  are  impor tan t  a l l
over Europe (3,4).  They are the most relevant pol in ic
aeroal lergens in Portugal  (13-21),  wi th a sensi t isat ion
prevalence ranging from 12.6% to 36%.

Sens i t i sa t ion  to  house dus t  mi tes  (HDM) was the
second most  impor tan t  in  th is  popu la t ion .  ln  o ther
regions of  Portugal  (16-20,22-24),  HDM sensi t isat ion
prevalence ranges from 14.3% to g7% (16-20,22-281,
beeing the highest fo l lowed by grasses sensi t isat ion.

The sensi t isat ion prevalenceto OIea europea was the
th i rd  most  re levant  (27 .5%1.  l t  was  h igher  than in
other portuguese studies 16, 17),  but  s imi lar  to stu-
dies performed in Southern european areas (3,29,30).
Olea europea has been recognized as one of the most
important causes of  seasonal  respiratory al lergy in
the  Med i te r ranean areas  (31) .

The sensitisation Lo Paríetaria judaica was 23.4yo, a
va lue  h igher  than in  o ther  por tuguese (16-18)  and
spanish (4,  29) studies,  but  lower than in i ta l ian stu-
dies (4, 30). Parietaria is a widespread plant in the
south  o f  Europe,  ma in ly  in  the  coas ta l  a reas ,  reach ing
the  h ighes t  ra t ios  o f  a l le rg ic  sens i t i sa t ion ,  and indu-
c ing  severe  po l l inos is  in  ado lescent  and young adu l t
pat ients in these areas. However,  there has been an
obv ious  inc rease in  ch i ld ren  in  the  las t  years  (32) .

Sens i t i sa t ion  to  mou lds  showed lower  va lues  compa-
red  to  po l lens ,  HDM and dander .  Mou lds  sens i t i sa t ion
preva lence was 11 .2% and i t  was  s imi la r  to  va lues
founded by other authors (23, 33).  However,  th is
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resul t  is  very discrepant f rom other portuguese stu-
d i e s  ( 1 7 - 1 9 , 3 4 l '  s h o w i n g  l o w e r  v a l u e s  ( 3 % 1 .
Internat ional  studies refer to very discrepant sensi t i -
sat ion prevalence values (35).

T h e r e  a r e  m u c h  d a t a  a v a i l a b l e  c o n c e r n i n g  p o l l e n
concent ra t ion  o f  d i f fe ren t  spec ies  w i th  a  methodo-
logy  tha t  permi t  to  compare  the  d is t inc t  na t iona l
ne tworks  in  Europe (6 ) .  Bu t  i t  i s  very  d i f f i cu l t  to
c o m p a r e  t h e  d i f f e r e n t  c l i n i c a l  s t u d i e s  a v a i l a b l e  o n
l i te ra tu re ,  because o f  the  he terogene i ty  o f  the  des i -
gn ,  the  very  d isc repant  samples ,  and the  d i f fe ren t
a e r o a l l e r g e n s  t e s t e d .  A n  i n t e r e s t i n g  s t u d y  i n
L i g u r i a ,  l t a l y ,  e v a l u a t e d  d u r i n g  1 0  y e a r s  t h e  a i r b o r n e
po l len  concent ra t ion  and the  sk in  sens i t i sa t ion  to
aeroal lergens (30l ' .  Par ietar ia,  grass and Olea pol len
a l le rgy  were  the  most  p reva len t  in  the  sens i t i sed
pat ients,  but  there were no di f ferences between the
i n d i v i d u a l s  l i v i n g  i n  t h e  c o a s t a l  a r e a s  a n d  t h o s e
l i v i n g  i n  t h e  i n l a n d  a r e a s .

Cova da  Be i ra  i s  an  in land reg ion  o f  Por tuga l .  The
urban area  is  an  indus t r ia l i sed  town sur rounded by
cu l t i va ted  areas .  We ana lysed the  aeroa l le rgens
sens i t i sa t ion  in  the  d i f fe ren t  env i ronmenta l  exposu-
re  g roups .  We observed tha t  HDM,  dander  and
moulds  sens i t i sa t ion  preva lence was s imi la r  ín  bo th
groups  (g raph ic  2A l .  However ,  the  po l len  sens i t i sa-
t ion  preva lence was d i f fe ren t  compar ing  the  urban
and the  ru ra l  l i v ing  groups .  Grasses ,  weeds and
Olea europea sens i t i sa t ion  preva lence was grea ter
in  the  urban group (g raph ic  2B-2D1.  Th is  d i f fe rence
was no t  so  re levant  fo r  the  o ther  t ree  sens i t i sa t ion
p r e v a l e n c e s  ( g r a p h i c  2 D ) .  I n  t h e  u r b a n  e n v i r o n m e n -
ta l  exposed group,  po l len  sens i t i sa t ion  preva lence
w a s  m o r e  r e l e v a n t  t h a n  H D M ,  d a n d e r  a n d  m o u l d s
sens i t i sa t ion  preva lence.  In  the  ru ra l  env i ronmenta l
exposed group,  g rasses  sens i t i sa t ion  preva lence
was s imi la r  to  the  HDM sens i t i sa t ion  preva lence.
E v e n  t h e  y o u n g e r  g r o u p s  ( s u b g r o u p  I  a n d  s u b g r o u p
l l )  p resented  th is  aeroa l le rgens  sens i t i sa t ion  pa t -
t e r n .  C o m p a r i n g  t o  t h e  r u r a l  l i v i n g  g r o u p ,  t h e  u r b a n
l iv ing  ch i ld ren  and ado lescent  were  more  f requent -
ly sensi t ised to pol len,  namely Grasses, Par ietar ia
judaica and Olea europea (graphic 3A and 3B).
Grasses  sens i t i sa t ion  occur red  very  ear ly  in  bo th
e n v i r o n m e n t a l  e x p o s u r e  g r o u p s ,  w i t h o u t  d i f f e -
rences  concern ing  the  age subgroups .  However ,  i t
w a s  h i g h e r  i n  t h e  u r b a n  l i v i n g  g r o u p .

Parietaria judaica sensitisation was also higher in all
the  urban exposed age subgroups ,  compar ing  to  the
rural  l iv ing age subgroups. However,  i t  was not
cons tan t  in  the  age subgroups .  Indeed,  i t  inc reased in
the  urban l i v ing  groups  accord ing  to  age and i t  was
s imi la r  in  a l l  the  age ru ra l  l i v ing  subgroups .



The Olea europea sensi t isat ion was higher in al l  the
age urban l i v ing  subgroups ,  compar ing  to  the  age
rura l  l i v ing  subgroups .  The younger  subgroups  pre-
sented  a  s imi la r  sens i t i sa t ion  to  the  o lder  subgroups .

ln  the  s tud ied  popu la t ion ,  g rasses  a l le rgens  were  the
most  re levant  concern ing  the  po l len  sens i t i sa t ion  in
t h i s  p o p u l a t i o n ,  i n  t h e  t o t a l  p o p u l a t i o n  a n d  i n  a l l  t h e
env i ronmenta l  exposure  groups  and in  a l l  the  age
s u b g r o u p s .  A l l  t h e  o t h e r  t e s t e d  p o l l e n s  i n d u c e d
i  m po r ta nt  cuta neous react iv i ty sensi t isat io n preva len-
ce ,  bu t  w i th  more  re levance in  the  urban env i ron-
menta l  exposed group,  even in  younger  subgroups .

T h e  a e r o a l l e r g e n  s e n s i t i s a t i o n  p r e v a l e n c e  i n  t h e
general  populat ion is related to di f ferent factors.  In
each reg ion ,  the  sens i t i sa t ion  re f lec ts  the  a l le rgens
exposure  and the  in f luence o f  o ther  env i ronmenta l
fac to rs  such as  the  po l lu t ion  2-5) .

Indeed,  the  in te rac t ion  be tween urban a i r  po l lu t ion
a n d  p o l l e n  a l l e r g y  h a s  b e e n  s t u d i e d  b y  s e v e r a l
au thors .  Among the  components  o f  a i r  po l lu t ion  there
are  f requent ly  h igh  concent ra t ions  o f  ozone favoured
by  sunny  days  and u l t rav io le t  rad ia t ions .  The d iese l
exhaust  par t i c les  (DEP)  are  the  major  cont r ibu te  to
par t i cu la te  po l lu t ion .  In  sunny  c i t ies ,  the  DEP and
ozone reach h igh  leve ls  dur ing  per iods  o f  h igh  pres-
sure  in  the  summer ,  known as  "summer  smogs" .
Severa l  repor ts  cor re la ted  these summer  smogs w i th
asthma exacerbat ions.  Reports f rom Japan refers that
a  h igher  p reva lence o f  a l le rgy  to  cedar  po l len  has
been observed in  peop le  l i v ing  c lose  to  motorways ,
as  compared w i th  peop le  l i v ing  in  a  more  ru ra l  env i -
ronment  c lose  to  a  cedar  fo res t  and be ing  exposed to
t h e  s a m e  n u m b e r  o f  c e d a r  p o l l e n s  ( 3 6 ) .

Indeed, i t  has been explained that the components of
air  pol lut ion interact  wi th inhalant al lergens carr ied by
pol len grains and may enhance the r isk of  both atopic
sensi t izat ion and exacerbat ion of  symptoms in sensi t i -
zed  sub jec ts  (11  ,12 ,371,  s ince  urban a i r  po l lu t ion  a f fec ts
both airborne al lergenic pol len and the airways of  expo-
sed subjects.  The air  pol lut ion (paft iculate matter,
ozone) causes airway mucosal  damage and impaired
mucoci l iary c learance. This may faci l i tate the access of
inha led  a l le rgens  to  the  ce l l s  o f  the  immune sys tem.  In
addi t ion,  vegetat ion reacts wi th air  pol lut ion and envi-
ronmental  condi t ions and inf luences the plant al lerge-
nic i ty.  Several  factors inf luence this interact ion,  inclu-
ding the type of  a i r  pol lutants,  p lant species,  nutr ient
balance, c l imat ic factors,  degree of  a i rway sensi t izat ion
and hyperresponsiveness of exposed subjects.

DEP may promote  in f lammat ion  and the  a l le rg ic  s ta te
th rough th ree  mechan isms:  may ac t  as  a  car r ie r  fo r
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the t ransport  of  a l lergens into the airways by adsor-
b ing  a l le rgen ic  p ro te ins  on to  the i r  sur face ;  may ac t  as
an ad juvant  in  p romot ing  the  swi tch ing  o f  B  ce l l s  to
produce al lergen-speci f ic  lgE; may af fect  a number of
downst ream immuno log ica l  mechan isms,  lead ing  to
increased prevalence or increased sever i ty of  a l lergic
and as thmat ic  d isorders

By act ing as a carr ier  of  a l lergens, DEP might del iver
al lergenic mater ia l  to the airways. Some al lergens, such
as the major rye grass pol len al lergen Lol  p1,  b ind speci-
f ical ly to DEP (37).  In an in v i t ro study of  a l lergen adsorp-
t ion to indoor-suspended part iculate matter ( ISPM) and
DEP Fel  d1, Can f1 and Bet v1 were al l  found on the sur-
face of ISPM whereas Der p1 was not. However, all four
allergens were found to be absorbed to DEP (38).

In  u rban areas  po l len  gra ins  can become coated  w i th
fue l  res idues  and combust ion  produc ts .  The b ind ing
of  po l len  or  o ther  inha led  a l le rgens  to  DEP may
modu la te  the  a l le rgen ic  ep i topes  and thereby  inc rea-
se  the i r  a l le rgen ic i ty  (39) .

DEP have been shown to have a direct  enhancing ef fect
on lgE product ion (40).  In humans, diesel  part ic les have
been shown to potent iate nasal  lgE product ion four
days  a f te r  cha l lenge w i th  DEP (41) .  There  was a lso  an
increase in the number of  lgE-secret ing cel ls in lavage
but no increase in lgA-secret ing cel ls.  Simi lar ly,  nasal
cha l lenge w i th  a  combina t ion  o f  DEP and a l le rgen has
been shown to induce higher ragweed-speci f ic  lgE and
lgG4 responses compared with DEP or ragweed alone
but wi th s imi lar  total  lgE levels (42).

ln addi t ion to these al lergen-speci f ic  ef fects,  exposu-
re  to  DEP a lone causes  an  in f lammatory  response in

the  a i rways ,  wh ich  may then pr ime the  a i rways  and
increase the  magn i tude o f  the  response to  a l le rgen
c h a l l e n g e .  l n h a l a t i o n  o f  D E P  d a m a g e s  t h e  b r o n c h i a l
e p i t h e l i u m  a n d  c i l i a ,  t h e r e b y  i m p a i r i n g  t h e i r  a b i l i t y  t o
ac t  as  a  b io log ica l  bar r ie r  aga ins t  inha led  subs tances
(43) .  A l le rgens  may there fore  remain  on  the  ep i the l ia l
sur face  fo r  longer  per iods  o f  t ime,  and increase pene-

t ra t ion  o f  a l le rgen across  the  resp i ra to ry  mucosa (44) .

In  v i t ro ,  DEP induce eos inoph i l  degranu la t ion  and
adhes iveness  to  ep i the l ia l  ce l l s  w i thout  chang ing  the
eos inoph i l  surv iva l  ra te .  These resu l ts  ind ica te  tha t
DEPs may p lay  a  s ign i f i can t  ro le  in  the  promot ion  o f
a i rway  hypersens i t i v i t y  induced by  enhanced eos ino-
p h i l  i n f i l t r a t i o n  a n d  d e g r a n u l a t i o n  ( 4 5 ) .

ln conclusion, Cova da Beira is an in land region of
Portugal with a very high pollen sensitisation prevalence,

comparing to the other regions of the country and even
with the avai lable European studies.  The high pol len



counts for  long per iods of  t ime, could explain these
results, even in very young patients. However other fac-
tors, such as environmental exposure, are obviously rele-
vant. This study observed that urban living patients pre-
sented the higher rates of  pol len sensi t isat ion.  HDM, dan-
der and moulds sensi t isat ion was simi lar  in both groups.
Our resul ts enhance the environmental  exposure as an
important factor contributing to these differences.
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