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Sequen re poi) morphism or tbe major oli\ e poli en allergen 
(Ole e 1) in defined cuJLhars 

Hamman-Khallfa A. M.; Alche, J. D. ; Jlménez, J. C.; Castro, A. J. & Rodrfguez-Garcia, M. 1. 

f!q>art,.mOCMtO de Bwquí!Tll<• lito~ ia Celulu y ~1ol<eular de Planta; Esuctón Expcnmcnul del Zaidín C IC. 
Prof<>or Afbatcda l. 1 00 Granada (Spatn) . 

Ole e 1 ,. <'OO>Jdtred to be the maJor allcrgen from ohvc polleo Thc protem presents severa! 
Jll<.·U\yl.auon (()fll'U., and m ... nuno actd scquenct dtsplays relcvant homology to pollen protrms from maize.. 
Wf"''lAtu, rycgr.w, b1rch nce. Arabadoplil Cl4:. Thts idcntity nses 10 > 5~ when compared to Ole e 1-!Jke proteins 
f~m mcmb<r5 of thc 0/raaa• fall\JI} (ltbc. pnveL as h. fors)1hio) (see re1oiew of Rodrigue> et al. 2002). Ole e 1 
iuetf cxh1b1~ rnicrohtterogc:netues at e..-eral poslttons of 1ts amino acid sequence (V1llalba et al., 199-t; 
Lombardero et al, 1994) 

In thts work. Ole e 1 >cqucnces wcre omphfied by RT-PCR procedurt'S u>ing tOL11 RNA from mature 
polleo of etght <bfferent culi•va.r.. of olne (0/.a •uropa.a L.) Ole e 1 ampltfied sequences werc cloned and 
~equtnced The stquencc) OOtamcd wcre submmed m lhe GenDankn.t/EMBL Database. The analysis of the 
obcasned sequcoce) showed rhe e<tiscencc of a high number of microheterogcnenies 10 the analysed sequences, 
whic:h wen: parucularly profuse m the s· anll the 3' codmg regions. Trec-view ana lys1s of nucroheterogcneities 
>-h0'4-td that the mter-culuvar viariabllity detected was higher chan lhe inLra-cultivar variability prcscnt 111 at Jcast 
thrce clones of Ole e 1 for each culuvar. An additional r\ glycosylauon mouf was detecred in one of thc cultivars 
eummed The changes detecced Wlthin the Ole e 1 moleculc affcct m many cases immunodominant T-cell 
epltOf>e'. :10d produce d1fferences m the hydrophilicity and antigenecity profiles. aJso afTecting the predictcd 
~econdary scructures of the allergcn in the rMJOrity uf Lhe cu lt.i vars studted. 

The proccdurc descnbcd herc offcrs a very uscful molecular tool to es t3blish discri min:uion between 
oltve tree cultivars, and 10 study t.ht basis of the tnteraction between thc allergens and the human irrunune system. 
Thc cxpres~ion of the obtained clones could be uscd ro define homogeneous Ole e 1 molcculcs va luable for the 
unprovernent of climcal dtagnosts and therapy of olive pollen allergy. 

Figs. 1 and 2: Antigenici ty pretiles of Lhe Ole e 1 allcrgcn dcduced sequcnces in rwo ol ive cu llivars. 

'llli s work was fu nded by projccts CA099·003 (IN IA) and BCM2000· 1484 (both from the Spanish MCT) 
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omparison of Berula pollen nllergens nnd Betu/a poli n gralns ron ncrutions In eh 
air during pollinalion senson 2003 in ro " lPollmdl 

Madeja J.'; Wypasek E.' & Harmalll K. ' 

' Dcp3Itment of Pal3eobotan) ln!ooltrutc of BOl.tn~. Japellorulll t·nl\~tt~ . Cnro"' , l rkJ 
1 t:>cpartment of Evo1uUOIU.r) lmmunolog). In U tute 01 Zoo~. JJ.~1 lk:'ll:uan l ni\ rrs.Jt) , C"u.~o. l\lro. J\"lb.nJ 

Buul.a polleo belongs to lhe tnost nnporu.nt alk'rgeru. Sc..·ll..m.:e anJ JJ'( ' the m:tm ~"u.>t" ut .a'~~ 1 
aJicrpo m Central and Northem Europt A numbc-r of :tut.bor.,; b.ne desmbrd ~'tbtht) ol rtk:bm thc mh .. Tl11'1h." 
!.nJ sobrrucrontc allergen·be:uing raru le~ from poiJe.n pa~n e~~i.lll)' under mot t coodauon~ Thc ... e sm.~.U 
p.arttd!:) m.Jght ea5) penetrate to thc lo\\er .~tratOI') tr3 1 and :IU.\e symptom~ of l'\1\11'1\,,:htal !.thm.a In Cr:t~. '" 
,-u:urt')(tnt; polleo amJ .\pares trap moouor rts 'on entrauoo tn lhe :t1r a.ll )C31 round ''"~e JQ,·,:'! In our 'tud) '-'C 

\ho" d tlut ordinilf)· palien couots do not refl«t concentruuon of thc snull p:u11clo tunng :~nu~m11; a~tJ\If) 1n 
thc:m 

Tbe conL·cntrntion of Btruln rur borne allergcru "'as me35ured on PFD\. mcmbranc afta :ap1ll:tr~' 
blotung fron1 L-1nzont palien and spores trap tape. For dctectlOn and qu:1ntific:mon allt>rgcns poi) --loo:tl antlbodtei 
ag;unst Btwla polleo ant.igens and econdary anubodies conjugated \\lth liRP \\ttC u~N In thl" 
chenulun:unesccncc reaction the light orginating from tht.• anubody-cnzyme compla bound to th Bt·tula nnugc:ru 
are Vlsualiled on '\ ~r.1y film as black spots Thc hght was enuted :u pos1UonS 10 the membnlnc \\ hc-rt' anUgC'n was 
present The quaufication of thc allcrgens was done by Lhe x-rny film densHomttl) 11le rt' ulla of mcascurt.mcots 
art' gi,·en as opucal density units (0Du). ObLaJ.ncd rcsults \\CTC confronte:d with pa.l)nologu;al dal.l .!.htl\\mg pollc.n 
g.nuns conccntmuon 

Anugens concenrra tion vancd dunng the "hole study period (Morz 1 O - Moy 27 ~001). For tht p:tper 
the e><.ample showing Lhe Be tu/a polleo a.llergens prc:sentt whertas no rollen gr.uns was nouccd tn the atr at that 
ume was chosen (Fig. l.). lt might be evokcd by rclam<ly htgh hutrudtt) (70 - 90 'l-) O< sorne unLnown 
conditioos caused to a.ttendaocc of earlicr re1eased allergcns in the a ir 

5 10-12 V 2003 

8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 
tim e [h] 

5 

4 

Fig. J. Companson of Bewlt' polleo allcrgcns and Betttla polleo gr".l ins concentrations m the aar on 10-12 of May 
2003 in Cracow. 
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.\erobiologlcal clinical and immunochemical tudi on Carica papaya L.pollen 

Gupta-Bhattacharya, S .; Chowdhury, 1.; Chakraborty, P . & Ghosh, D. 

I.Jcpill11tknt ~r RoUsn).Dl\1 101'1 fPaJyn, rogy and Envmmmcnw..l B•olog)· , BO!>C Jn.st1tu1c:, 
11311 Adtar)a P C Rood Kollata- 700 009. lnd1a 

Carun Jhlptna L- u .an tmponant fruu )rekllng ttt"e m the lropics and sub-crop1cs of lndian 
utx:onunmt Thcrt- are rcptXl..'i of th.at pollen to ~ J.lrbornt and allergc:mc. 

In the pr~nl \tUd}. the seasonal and diumJI pcnodlciucs of the rtlevanr polleo were recorded in a 
thc-)nt 'uney U)I08 Butlard Volullk:'lrK Sampler and lt was found that carica poUen occurred in the air round 
lhc year w1th J><3kS dunng January and Scpl<mber-Odober Among a pauen1 populauon of one lhousand , skin 
101 r~uhi s.hov.-cd 27.H% .,...¡ le, el .tnd 5.6 1J •2 levrl reactioos. In aero allergen tmmunoblouing of exposcd 
Durkard ta.pe, the detccted allc:rgcn "J>O~ ')hO'fted a good correlauon Wlth rclc,·ant aero polleo count. In lgE 
1munoblot, thc pollrn extract \ho\\~d SI.'{ allcrgeni..: components. Later, thc total pollen extr.:tct was fractiona ted by 
Scphacryl S 200 column. and ou1 of the cluted five frncuons, frncuoo 1 was found 10 be highly allergenic in lgE 
FU~A ulhlbiiiOn Thii frncuon WM resohed mto thc tnajor components in RP· HPLC. The fraction conuined a 
c.omponent wllh c-ste:ra>e hke acuvny m acuvuy gel Th1s component \\'3S eluted by RP· HPLC and its 
homogcneuy WJS cht.."Ck.ed 10 nativr PAGE and crosscd 1mmunoclectmphoresis "ith rnbbit antisera. In non· 
rcduc1ng SDS PAGP.,tl was found 10 be a 100 kDa componen! lis alkrgenicily was confinncd by ELISA 
IDhlbiLJon and lmmunoblotl.lng 

In conclusion, it can be said th.a t Carira papaya contnbutc signiftcantly to the aero polh.:n and 
aero.tllergen load of the suburban outsln"b of Calcutta metropoh~. our study arca Thc poli en extrnct contains a 
100 lOa a llergen1c protetn componcnt w1th e~terase h.kc enzyrne acuvity 

Rela tionship bctwccn the concentration of airborne a l.lergens (polleo and spores) and 
thc cases of a llcrgy in the provincc of Granada (S Spain) 

De Linares, C.1
¡ Lara, M. A.2

; Martfnez, R. 2
; Rojas, M. J 2

; Díaz de la Guardia, C.1
; 

Alba, F.' & Nieto, 0 .1 

1 Dcpanmcm of l)owny. Univcr.;i1y of Granada. (REA) 18071 Gmnada (Spain). 
1 Allcrgy Unit. Hospital 'líni co Umversitario "San Cecilia". Granada. 

Studics currcnlly undcr way in the ficld of Acrobiology in the lberi::m Península indicate tha t the 
prescnce of polleo and funga l spores 111 thc air is cuntinuously rising. and this, in the opinion of many authors. has 
spurrcd a nmable increase in allcrgic i llnesscs in Spajn, with nearly 8 mi Ilion cs timatcd cases of a lkrgopathic 
pallcnL"i in the coumry. 

Prcvious studics in Granada (S Spain) ha ve revealed that most of the al lergics registcrcd in thc city are 
duc to ntmospheric pollcn (Díaz de la Guard ia et al., 1991), especially Ol~a. Poaceae. and Pariewria . In this light, 
knowledgc of the trends of airbome particlcs can provide a bener understandi ng of the causes. processes. and 
trca1ments of poll inosis and thereforc beuer qua lity of l.ife of thc allergic popula tion . 

The ni m of the prcsent study is 10 ana lyse the incidence of thc most frequent polleo and spore a llergies 
among the adult population in rclalion to the conccntr.uions of these aerobiological partic lcs in the provi nce ar 
Gmnada. For thi s, an analysis was pcrformcd on a tola! o f 825 case histories of new patien ts between 12 and 80 
ycars of age, who for the first time visitcd thc aJicrgy clin ic of the Hospital Clín ico Univers itario "San Cecil ia" of 
Granada in the year 2000. All of these patienlS reg istcrcd positivc skin prick tests for po llens and spores. 

l lle aerob iological sarnples werc madc continuously from 1998 to 2003 wilh a vo lu rne tric collec tor 
( IJ~rkard model) locatcd on a terrace of the Science Facuhy of thc University of Granada in thc city centre. Thc 
acnal snmples were preparcd and ana lysed followi ng the rnethcxlology of Domínguez ct al. (1991) for thc spanish 
acrobiology nctwork ··REA". 
. . ?f the 60 ~io l ogica l paniclcs current ly detcctcd in thc atmosphere of Granada, 14 ha ve the highest 
mcl.dcncc lll lhc provmce of Granada ( 12 polleo types and 2 spore typcs) . Of all of lhcse, Olea, Poaceae, 
Un1caceae. Platanus, Pianlago, Chenopodiaceac/Arnaramhaceae, Pnpulus. U/mus and Altemaria are rccognized 
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Tbe cl.inical releva nce of polleo monitoring in the W 1ern a pe. outh fri 

Berma n, D. M1
; de Vllllers, 5 .2 & Mo tala, C. ' 

, 1 Alleri!)' and Resptr.llory Unil. Red Crnss Ch1ldreo\ H<hpual. C>p< T'""' 
~ lkpartmc.nt of EnHromnental and Geog:111ph1cal -¡ene~. tnner;:u) Cl1 :tpe T~v.11 

Polleo and fungal spor levels htt\e been coounuOUSI) ulO!Itlon-d fur ~O 1can. o1 Red Cm.<s (1uldrm' 
llospit:JI 10 Cape: Town. a suburban area close 10 Table Mounmm ln add1Uon. acrS¡x.a tuv~ lxc.n rnorut~ .:u 
T:1ble \'¡ew. a town on the \\CSlem coastbne. smce 199~ . Tv.o ;tddlllonal Burl:ud .)¡x'li't' tmp~ h:nc bccn run tor 
sbortcr pcriods in a sem1·rural inland ilrc:J., ilS \\.'ell as a.n urban are.1 Tht'" we¡Hher patt ms n\ Cape Ttl\\n and 
surroundmg are:ts of thc Westem Cape vary widCI). due to the long onstlines :tnd mounuunou~ t~rr.un that :ti l 
wtthin a relauvcly small arca. 11 IS thcrefore important 10 nsscs~ thc d1fferent polleo :'lnd fung:tl loads 1n st\"Cral 
arcas. dcsp1tc the fact that they might be 111 fnírly c lose proxmllty to cac:h othcr 

Thc prevalcnce rate for 12-1~ year olds, residentm Cape Town \\'llS fou.nd to be 15fl in 1995. Pnuenb. 
nttendmg the Allergy Clinic at our hospi tal are skln-pnck tested 10 a panel of mhl\lnnt alkr~cns. \\h1ch mclude 
Ioc~.llly occurring grasses, trees and fungal spores in accordancc with th ~ findmgs of thc acrobiolog.1cal data. Gn~ 
1s an impona.m inhalant aJJergc:.n and in severc cases, immunotherupy is :uh·ised C'hans of the sc-.asonali1?' o f thc 
wiJd grasses are consulled m a rder to choose Lh months \lohcn thc grass count 1s con 1stently <lO gnunsJm· • Most 
of thc:)(: grassc.s ha ve been introduccd and naturahscd, but thc allergcnicity of a Jimitcd numbcr of Afncan g:rnsses 
have bccn swdied. 

Stan times for Oowering times for the major grasses and allcrgen•c trees, as \\CII as thc total polltn 
ount vary according to thc aren a.nd will be compared. In addition, a pctro-chemic~ll rdinery 1s s11uated cl():)e 10 

Lhe monitoring si te nt Tablc V1cw, whcrc sorne pollutants are also continuou ly momtorcd and publbhed m local 
newspapers togethcr with pollen and fungal sporc lcvcls 

The nllergologists in C.1pe Town nt al! thc academic hospita ls ;1s wcll as thosc m pnvatc prnctice are 
assistcd, not only by Lhe repons of palien and fungnl spore lcvcls but by thc intcrprctn llon of the.sc dnta .. which 
should not be cxamincd in isolation bu t against the background of other inhalant allergens thnt a1e known to occur 
in thc arca. such as housedust mil c. Although poli en sensitivity is sea.'ional >80% of the allergic ch1ldren nuend1ng 
our chnic are scns1tive to D.prerony~sinus. As few of these are monosensit ivc, they fr~quently ha ve scvere rhinitis 
during lhe peak pollen months. 

An int.erprcllltion of the palien and fungal spore repon as wdl as a bar chart showmg thesc Jevel~ ha~ 
assistcd in thc diagnosis and treatrncnt of allergic rhinitis in the Westem Cape and thi s serv1cc 1s currc.ntly bemg 
extended to othcr rcgions . 

THE INTERNATIDNAL STUDY OF ASTHMA AND ALLERGIES IN CIIILDIIOOD (ISAAC) Stcering 
Cornmi ttee. Worldwide va ri ation in prevalcnce of syrnp toms of aslhma, rhinoconjunctivilis and alopic 
cc7.cma: ISAAC. La nce! .35 : 1225·32. 

I'RESCOTI, R. A. & POlTER. P. C., 2000. Allergeaicily of 1hc lndigenous Grasses of Sou1hcm Africa. A 1 
1216:282-7. 
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Rhk e•alualion of 1:\po~ure lo Ol~a eumpaea L. poUcn in ndalu ia ( 

Otaz de la Guardia. C.': Alba, F.1; G~rón , F.'; Nieto, O.'; De Linares , C'; 
Candau, P.'; Gafan, C.'; Trigo, M. M.'& Rulz, L' 

pain) 

1 l)q>m• ¡cnt ¡¡, y l·nl><nll) ul G.rarud.t E-18071 Grnnad.l Spam 
1 1.>cpanmml Ul l'lantlliOioBJo and Ecolo¡l) Uol\<nll) or S<\lll.J . E-41012 Se\1lla Spain. 

1 1kpartttlall of Botan) L'm ,<nll) ofC6«1oba E·l-1071 Córdoba Spatn 
' IJql.utmcnt of I'Lmt BI<OIOg) l'ni\Cf'll)' of Málaga E-29080 \lálaga Spam 

'l~<panrncul ol !:mi )', Ammal and Planl Bt •>l<>g) IIÍ\ti'Sil) of Jaén E· 23071 Jaén Spam 

In ra.:ent )cars (Jh\e culll\'aHnn h.a, surged m Andalu')ia (. Spain), culuvauon e'(pandmg from 1.3 
nullu.JO ha m J•l97 1o 1 ~ m1tlton tu tn 2C)()2 1 lEA. 2003) Fa ... ourable economtc condittons since admissJOn to lhe 
J:.lllar~d) upJ • .un the tnuca)C. Spa.m IS thc European country Y.ilh thc: larg~l surfacc:: area of olive orchard • wnh 

me 2 ~ m1U10n ha lollu"ed b) ltaly (1 S m1lhonl and Gr=e ( 1 m~lhon ). Within Spam, the reg10n of Andalus~a 
clJ1m mcwc 1han 65'k of the 0\crotll srea de\-oted to th1~ crop, ~llb lhc pro,· mc~ of Jaén occupying first place 
(!i90.000 ha) Spam IS the gn:atQt proJuccr 01 Oli'Wt 011 v.orld'W1de. at roughly 5 milhon toones. wilh Andalusia 
contnbuung up to 7S~. of thl~ producuoo 

Polleo from thc oh\·t tret: (0/t'il 'uropilt>a L). the most abundan! typc in thl! pollcn spectrum of thc 
rcvion of Andalusia, h<J~ '" tbc Ja.,t S }'ears ~ncrcased in I.Ol31 ilnnual producuon by 33% m Córdoba, 100% in 
(iranJda and J<~én , Jnd up tO 200% 10 Málaga lt hu tx.-en shovon that during the polhnauon of these Lrees. the 
human popubuon of Andalu~u¡ ts ex~cd 10 extrcmely high lcvels of polleo, making thts airbome allergen the 
pnme cause of alltrgy m thas rcgton. wuh hagh percen1agcs of thc populalion bcing allcrgic according to cutaneous 
IC>I> 46'J '" Málaga (llurgos, 1991 ). 72'J. 10 Córdoba (Donúnguéz Cl al. 1993), 77% 1n Granada (Martinez 
C'at1avate ct al, 1995) and 899{ in Ja~n (flondo ct al. 199<)). As a mcans of providmg preventivc informaúon, 
~pnuo-tempornl modelhng ,~,·as conductcd for the o;casonal cvoluuon of th1s polleo 111 thc d1ffercnt ¡>rovinces of the 
reg1on by crenung nsk catcgones for pollen cx~ure based exclusively on acrobaological critcria. 

The a.erobwlogical analysis was madc ovcr ~evcml years with Burkard or Lanzoni volumetric coll cctors 
placed 111 thc ciúes of Almerfn, C'ad11., Córdoba, Granada, Huelva, Jaén, Málaga and Sevilla, using the 
methodology proposcd by the Spanish Acrob1ology Network. The spatio-tcrnpornl modcls were construc ted 
following the proccdurc of Alba et al (200.2) using three-dimcnsional coordmatc sys tcms at the same time as the 
pollcn data wcre: mtcrpolatcd by trndational gcoM.atistica l methods. The use of averaged polleo data from the 
t.cmporal senes pc:natning toen eh cuy wlll enablc the prcparation of maps of poli en di spersion, for which four risk 
categones of e.xposure werc e:;mbhshcd (lo~ . mcdium. high, and extreme). Finally, the use of 1hese models 
rogether wuh dig•Ul.llhcmalic cartography (vege~a tion , ropography. orthoimage, etc .) has provided a high degree of 
rcliabJiity in establlshmg Lhe nsk areas on a regional sca le. 

The rcsults md1catc that the bioclimatíc diversity of this region prometes 3 stepped nowering of the 
ohvc trcc in such 3 way that m March thl! fir!tt pollen grains are detected in the wnrmcst and coasta l zones of 
Andalus•a. rcachmg levels of liulc sigzuficancc. Ln thc thennomediterrnnean leve) of thc Guadalq uiv ir Basin 
(Córdoba, Sevilla, Jato), Lhe olive trees nowcr at the beginning of April , reach ing rnedium levc ls both in the 
coastnl 7.ones (Má lag:1 and Ahnerfa) as well as m thr.:: interior duriug tht: two following weeks . Pa lien produc1ion 
docs not begin in Granada unti l Lhc cnd of Apri l. May reprcscnts the gn:atcst risk for the populalion exposed to 
tlus polleo , g iven that, excepl for thc coas tal bclt, levels range from high to extreme. Dcspi tc thal duri ng June the 
pollen va lucs decli ne, interior 1ones such as Jatn. Córdoba and Granada con tmue 10 main la in moderate to high 
rit;k v:llues. lo early Ju ly. this pa lien pmcuca lly di sappears frorn the air of Andnlusia, rc maming at lo w levels in 
thc province of Gmnada. 
Alba, F., Díaz de la Guardia, C.; Trigo. MM .: Galán, C.; Rufz. L. & Sabaricgo, S. (2002). Modelización espacio· 
temporal del polen de Olea europaea L. en e l Sur de Esp::1ña. XJV Simposio d e l)alinología de la APLE. 
Salamanca 

13URGOS, F. ( 199 1). Pó lenes y Mcd1o ambiente: sensibili1.aciones polínicas en Andalucía . AAIS. Sevilla. 
DOMÍNGUEZ et al. (1993). Varia tjons in the concentra tion of a irbome Otea ]lOIIen and associated pollinos is in 

Córdoba (Spain): A study of the ten yenrS period 1982- 199 1. J. In ves l. Allcrgol. Clin. lmmunol. 3: 12 1-129. 
FLOR IDO, J. Cl al. (1999). liigh levels of Olea európaea pa lien and rela tion with c linica l findi ng. Int. Arch. 

Allcrgy lmmunol. 119: 133- 137. 
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lAR ·EZC-''--'\'ATE. -1. <tal (1 • E,:ud&o""'búoli~:on~b ti 
D.b.n> Dlllrt< ~P-'OE ,¡11 

Toleran e of spccific immunotherap) (, IT\ "ith 1lM < uropata 
and grass polleo ext.rnct dep ndil'lg on pati nt' habita! and n>gion 

Salz Sanchez, V.; Justicia Ruano, J. L ; Moreroo Agullar, C. & Guem~ Pnadu, F. 

rf COfbt~b ID .tdmmt,tJ11liOO of J.I~Oh. t\tnld lO .1 \CII th.:C'd p.lfl nt ~O ordn lt' tnJu¡; 

1rnmull(\klg1c and cbmol t~...,Jerogentc ~pons.e ·Jfet> a.;; :an tmfl'..Uttl ~.·on :c:rn about ttu pn: :t'dwc ~1 h"' n t"<' 
anllllt"n~t'd b) gc:neu factor; and CD\ trooment 

To vrofy habttll !lnd ~gjon as mnuen..:e flct~ (l~n liO:"' \'\f ~\1fOOJTk"Ot) 00 3('PC~r.llh.'f' ~.,"\( ,, lt"Olh 

n.·.Kll\Xb tSR) an p;ucnb trt:aled ~1lh IT lo Olra ~urora,.a :md gtb~ p.....,llro t\tr.t~t<. 
A prosp«ll\'C tnal of p3UetllS rtt(l\tng hutld-up ptu: of rr h> 0/t'a tUI"I 'f'<ll"U .lnd g¡a'~ ('lllkn lhll'l\ 

l99R unu12002 in alle:rgy umt of Hnspnal Rema Sofil. C'órdob~ t p3.1n). P3ucnb \lt'el'r cla~,,fiC'\J 3~,.~,.- .. ..,n.hag r -.hWJ 

o( ('ordoba prO\IDtt \1\hrtt tht) IJ\·e. and al')() the habllat (rural. nu-rurJl .Jnd urban) ~uth. rt'grc .... ~h.C'I ~~ 
U5-td 10 detemune assoctatton among regH>n., habllJts Jnd SR 

Data from 611 pauents were collected ~ 7 (47 l fenul<- and J~4 \.1 l mal<. •l'<'l 1 ><"" nn 

3ym;~gc. that recel\·ed IT wtth 0/,a "'ropata pollen e.nmJ.·t or 0/t>a rurrlpat'a- grn s ('ll..llkn ~O ' mnt"d C'\tn ' t 

·nmty four per ctnl of patteo ts carne from Cordoba eH); ::! 1 «'l, from ub~hc~t ~pon, 10 fn)m 
r.ampañtt·Su r rcgion a.nd 25 % from olhcrs o signtficant 1.hffcrcncc: wa:. fouml m ratc: of R a.mong tctllon~ 
(p--1J 74) etther habtlats (p=0.31) 

Resu lts of tria! c..1 n 't es tabhsh rrgaon and hab1L1t as mnuenu3l t3 tors on rJt<" ol SR um•.'f'l8 flJlltnb. 
recewmg srr Wlth polleo va cines 
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