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TNTRODUCTION
Pine -pollen allergy -has gencrally
been held to be notabty infrcquent
and only a felv cases *,ère rccordcd
bcfore t9go.,,t Rcccnr r;ó;;, how-eVeÍr from the New fnli1anjr ;;;the California Bay 

"r"*firgg*r, 
utow ro moderare í1.iJ*..1? *r,_tive pine poilen ,r.in-i.sii iu,t o,

:\]:ngut sympromaric pollinosis incenar n .geograph íc locations.
l,torthern Arizona is the site of

1 !9, taree.sr pondero; pd ;irJór,*rnye.rrg_w.prne) forest in the Continen_
tal United Shtes. t"tost oÌlfi. for-e.sted area of Arizona is locaieO inthe north and encompasses rfpro*_
imately 25,000 square miles ar 25Voof the skre. naismn ìr-iil""rnu;o,
:;"3_Ty"ity in the norrhern pa.t-of
lhe-state, situated at an elevaiion of
],OP feet with a populuiion of50,000. The foresr À"j Uè,i'pr._
r:*..d throughout rhe citv. ÉonOe_
llsa (w9^stern yellow) pine is the ma-
1or conlter in the area and Cotoradopinyon pine also occurs tocally infe'sser stands.5 Totai 

-"nnii"br._

cipitat ion 
-(19,,) as rain ;"d'r l . ,o*

f ar exceecls that in. Arizona,s largedcsef cities. Foilowing ii I à*n 
"fthe incidence and ctinlcu co-Jir,.,

:f pj"9 poilen ailergy fb;il'ii"pr_
lrcnts treated in a private clinicalallergy practice in Ràgstaff. 

-""'

PAilEi{'IS AF\ID It{FlT.I IODS
l>al ie'nls
The st.udy population consisted ofall paticnrs from Ragstafi,-lrironu
and rhe surroundin! rl.o*liiv for_esled area who were iiitialty scen aspart of a private allcrgy.oníuìurion
practice frol JvfarcÈ'l 97g-rhrough
December t 989. Thcre ;;; I i54patients, consisting p.i*a,ity ofadul rs  otder  rhan t IvàÀ.  

- "

Skin T'ests
All patients were prick tested on the
!1:f r';qg Pinyi pinàlii* (pon_qerosa prne, 

9rq", Laboratóries,
lrnoir, NC) and. pi nú-iitti,î tcor_grldo pinyon pine, Hoùis;;_Stier
:f,?::1!9,Ttt' sPokane, wA) t:2agrycerosatrne antigen extracts. Ifthese. epicutaneous tests were non-
1e1crive, inrradermal tesrilj wittrI:1,000 aqueous extract was doneon the ypper qrm. A positive skintest to pine antrgen was so rare thatrt was imntediately refrateO forcon fi rmarion. I{ollister_5tì.i-Arru

ponderosa extracî was added to thetesting protocol in l9gS. The.."*,*
lfnortu.njty .to resr.six of thc pa_
trents with pi nus radiatalMonferey
fil*) pollen exrracr (Hotìistei_Sri.,
[^aboratories).

. The conifers (cone producers) in-clude the.pine familv unJ tfr . ' rv_press. family containing ju n;peilcó_
!a1. fccgrdingly, parrents were alsorcsreo wlth two or three common
local junipen [turtipert;"";;;;r*sp(ntta (Utah junipei), JuniDtrus
s('op,utorun (Rocky Mountain jun_
rperr, J unipe,nts monosp(nna (óne-

seed jun;frU and with Cupressus
yr lryniga {Anz_ona cl,press) (Creer
Laooralon**): In addition, all pa-
tients werc skin.teste<J ,uiifr à barteryof approximately SO tree, ,uced, andgrass pollens; mold spores, a,i;rnat
da.ndcrs, fcathcr, rna ini**ìlineous
inhalant antigens.

These testi were.intcrpreted bysîandard techniques6 on u O-fo ++scale and only reactions.q*l to orsrearer rhan íhc z+ r,iii",iiià *n_trol (5 ro l0-mm wheal *iit, ,ry-
lh.ry) were consiOeieO 

'*rifiu..

Positive conrrols usint 
-rriliarnine

prick and inrradermur" fiiiitirin.phosphare, 2.75, and O.Oilî ^g/mL, respectively) as weli uslJeutiu,
diluenr conrrois ,".r, i*lràlO tovalidate the skin t.rt ,ir.tiuity ofeach patient. Tests were upplied unOread by the author.

RESULTS

9f S.. t354 parienrs surveyed, g26
(6 l %) -were eirimated Uv sviL-Àatic
surveyT to be aropic. îhÍr;;fi;ition
was based on two or more positive
ski n resr .respCInses (incluoir,?';;pr-
.rll.":p".ies of pines or junifrÀj ,o
lfe :: antrgens uscd and compatible
ntstory *'r lh examination. Twelve ofthesc 826 ( t.5%) parienrs iÀt*rosKrn tcst reactivity to pine pollen
antigens (Table t). Ail ri i.u.iJà toponderosa antigen and fìve oitf,rr"I I concomrtantly showed reactivity
to. pinyon. There were no patients
u'h.o reacted to pinyon antigén r+,ith_our srmuflancously rcacting to pon_
derosa. Nine of rhe t2 reàcreài,prick technique and the oi[ài-tirr"

^ 
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were prick nc.gative but intradermal
posit ive. Al l  tósts wcre rcproducible
with samc size whcals: repeat tcsts
at late r datcs in several paticnts were
unchanged. l-he addition of a sec-
ond source of Ponderosa cxtract
yiclded no diffcrences.

Characteristics of the l2 skin tcst
positive patients are shown in Table
i. fn.y are of all ages and esse ntially
equally dividcd betwecn the sexes'
They had livcd in the Pine tree area
Îor i to 40 ycars. All dentonstrated
allergic rhinitis or rhinoconjunctiv'
itis. lither seasonal, pcrcnnial' or
perennial u'ith primary spring sea-
son flarcups. Except for thc trvo chil-
dren, patiènts reacted to a variety 9f
seasonal pollcn cxtracts, lrequently
wceds and grasses, and/or nonsea-
sonal inhatarrts (not shown in table)'
Six of the l2 reacted to junipers but
there was no global Pattcrn of tree
reactivity to the many spring polli-
nating tiees in northern Arizona in
thesel2. (Two patients each reacted
to gambel oak, and one each to
Ruisian olive and Chinese elm)'
One had significant mold Pattern
sensit ivi ty and f ive had one or
more larye reactions to animal
danders oi feathers. Several reacted
to housedust mite (DermatoPha-
goides farinae).

Aduit patients gave histories of
mixed clinical sensitivities outdoors
and indoors, several bothered by the
prevalent juniper in their estimation

Table 1. Pine Pollen Skin Test Positive Patients

carl.r- in the 1'car attd contplaints in
othér scast.',ns clcsignatcd as "spring"

and "fal l ."  ' l 'hc 
tu'o chi ldrcn \r 'crc

uniquc in t lrat csscntial l ,v the-v rc-
actcd prinrari l l '  to scvcral pinc pol-

le n spccies. Paticnt 2 was a l0-1'car-
olcl girl u'trose only positivc tcst re-
acti in in addit ion to the pine anti-
gcns was slight to intraderrnal cat
óanclcr to *'hich slrc rvas clinically
sensitive. During the Pcak of Pine
pollination season (May-Junc) she
suffe red rathe r severc rhinoconjunc-
tivitis and this was observcd in 2
successive ycars. She was also skin
tcst positivè to N'tonterey pine' The

6-,vear-old boy (patienl I l) rvith pe-

rcirnial r lr ini t is and past ot i t is nrcdia
rvith effusion lrad positive reactions
to ponderosa altd PinYon Pine bY
p;i t< and Monterey Pi le.bY inlra-
dcrmal r+'ith no other inhalant re-
actions.

Four of the l2 Pine-sensitive in-
dividuals had current asthrna and
two of these, who were women, \Yere

corticosteroid-dcpendent. Patient 4

could not tolerate the outdoors
when pine Pollen was visible in MaY
and June because of wheezing and
eventually left the pine forest area'
I ler only positive pollen test. reac-
tions were to Ponderosa and PinYon
pines and her nonpollen reactions
werc to housedust mite and cat dan-
der. The othcr similar patient (pa-

tient 6) reported, 7 years later' se-
u.r. utiht* during an outdoor Yard

gathcring attr ibuted to pine pol len-forcing 
her to lcave the evcnt. This

risi t  was an oppollunitY to rcskin
tcst and her prondcrosa rcaction was
as positive as it had bccn originally.

Onc man felt he was worse, Par-
t icularly ophthalrnic sYmPtoms,
when itre pine pollcn was visible
(patient l0). Two of the Patients
iivtd outside Flagstaff in hcavilY
wooded pine areas and one of these
(patient 3) lived in an area in which
juniper-pinyon Predominated and
ponàetosa 

-*as 
less common, I{e

was the onlY Patient in whom the
skin test reaction to PinYon was
larger than to ponderosa. After pa-
ticnt 9 presented in 1989 with a
strong ctinical history of h{onterey
pine sensitivity while in southern
coastal California for l8 years, that
antigen *'as obtained and his skin
tesî was positive to MontereY al-
though leis strongly than to ponde'
rosa.-His pinyon test was negative.
lle had lived in Flagstaff 4 Years.
Four other Patients tested to Mon-
terey (none with signifrcant. expo'
sure history) reacted with less or
equal intensity than they did to pon'
derosa.

DISCUSSION
In May and June, Flagstaffresidents
note a rain of yellow to green non'
sticky pine pollen on streets, auto-
mobiles, and Porches. In a l-Year
study undertaken in 1970-7l,o
Flagstaff botanists found pine polli'

Plne
Season

Skin Tests'

tì:r."t sex/Ase,Yr nrnl"'il*olî,on"Signs/Symptoms' Occurrerrce' Asthria
Symptoms Ponderosa

P R +
P R +
l D +
P R +
P R +
P R +
l D +
P R +
P R +
l D +
P R +
P R +

Pinyon

4
I
6

t
2
3
4
5
6
7
I
I

1 0
il
1 2

F  114
F/1 0
M/49
F lr4
Ml44
F/s9
F/35
M/41
M/46
M/40
M/6

1 4
1 0
3

1 0
1 1
40
1 2
2

R
RC
RC
RC
RC
RC
RC
RC
RC
RC
R
RC

+

. : .

+++
+

Past

:l
+ +
+

:*
+
+ +

:*
+

0
P R +
l D +
P R +

0
0
0
0
0
0

P R +
P R +

P
S
P/S
P/S
P/S
P
P
P/S
S
P/S
P
SM/45 I

' R - rhinitig, C * conjunctivitis, P = perennial, S = seasonal, pg : prick, and lD = intradermal'
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nation mostly from h4ay to July
wíth snral l  amounts ctctectablc
th.rough Octclbcr. Rcflotation by
1!nd is  apparcnt ly , rhc sourcc of  rh i^s
a.llergcn u'hcn thc trces are not ac_
t i re ly  pol l inar ing.  Srudy,of  the foresr
soil revealed that thc. poilen is re_
sistant to degractat ion. pine domi_
nates the annual pol lcn rain of al l
pollen-producing ipecir_:s an<t char-
acteristically is a hca"y producer.
l'tnes arc dccp rooted trces. *,hich
accounts for tlrcir pollen dispersal
in Junc, usually a àrought month.
Pollen counts were done from a
gravit.v slide placed 1.5 m above
gro.u.nq on a protected window ledge
and left from I to 4 weeks, depcnó-
ing upon the season. The relative
amounts of spccif ic tree, as wcl l  as
grass and w,ecd family poltens were
tabulated according to season.-fhese 

methods are not comparablc
to those in current use. No claìa have
been collected and published since
that sîudy.

Allergy ro pine pollen has in the
past been held to be extremely rare
and the pollen has been ,,sed u, a
negative control for nasat and con_
junctival provocation tests.e pine
pollen as a negative control in indi_
viduals r+,ho have treen exposed is
no longer acceptable. The làree size
end *rl'axy e.xine"a.'n have bcù sug_
gested as reasons fbr rhe pollen hi_
poallergenicity as well ai low im-
munogenicity. This study reveals a
remarkably low level of sensitiza_
i ion in a populat ion l iving in a dense
pine environment suggésting low
allergenicity.

Al l  .12 pine pol len-reactive pa_
trents in this study experienceO itri_
r: i t is and/or conjunctivi t is. In eight
patients the sl,mptonrs were sea_<.iro:l1. primarily spring. It is difficult
rn mosl of these cases specifically ro
arrr ibute symptoms to pine poi len
htcause most patients also rèacted
l{Ì grass and other pollens present in
thr. environment during the pine
p'.rllen season. In one caG, however.
{patient 2) the paticnt reacted by
sl.in test only to ponderosa and
p:n\^on pine and to intradermal cat

dandcr. she sh'u'cd upprcr respira- ho'cver, data from thesc gco-tor)' s!'nrptonìs primarill ' during Lhe graphic àr*- ur.'À't*nt from thcpinc pollcn scason súpgesring a iltcmturc. ncccntty-a report froms)'mptonratic rcsp<)nsc ro pinc pot- .Spain',  Qy na l i .g' l" j fo*-of iòl ilcn' ' l 'w'o 
\l 'omcn had lale o.nsct pàticnrs skin test positive (prick) toasthrna. corricosrcroid-dcpcnclcnt, iocal lrint,., lri i ià.'"""'artd one ftrund it ncccssary lcl leave Imnrunologiiìross reacrivity be-thc arca. 'I 'he 

othcr could not toler- twc.n tr,*:uoft;il the pincs andate bcing ourdoors May or June..No u,rong rÉ ;;;;, ffi* spccies hasconcf usions can trc ntade rcgarcling not Éen cxtensilcii sruoiec. Sev-asthnla and pínc lxrllen allcrgy il eral published iruoi*i suggesr nothis small group' cross reactìviiy rr"t**"n pine and'l' 'hcrc 
is some .variabiriry fror- jrriper.;j;"ii.* ;;. numerousdiffcrent regions in incidcnces of iroii,ints in rr.'ii pra.ii;; rhar reacredpositi 'e pine p*ilen skin rests. re- io j*nipe. tut-;;i"to pine. con-p.rlcd (Tahle 2). Il this srudy dole ],*t.!t, 'cmry six oiir,. t2 pine por_in the pondcrosa pine area ofîorth- len*aiLrgic patients rcacred also tocrn Ariz'ona. l2 of 826 (r,So/a)aropic Jr" i1*r. 

"rnus,- 
* 

'  
** ibir i ty ofpcrsons reacred !o pi-nc pollen anti- ttoss reaflivity 

-t*trr[*n 
ju,rípngcn b1' skin tcst (prick an'd inrrader- and pine scenrs remote. While borhmal combincd). In the Norlhcast, pineiandjunipcrsareconifcrs(cone

lh.lg rl'as approximarery,u g% pri.c.k [i".r.."i, thiy- u.*- in 6ifrerenrincidence in several itudies 
'with 

iii*iùrt 
"iir,. 

rrlr*ig;*nosprrn.,ae.Easrern white pine3'rr and 16.5% Ài i-jrrqs sp*dÉií 
"r 

ponderosapositi 'e incidence in the 1982 study uersuí-pinvóq- ;a ifif l2 paticntswhen prick and intradermal reai- skin test reactive to ponderosa pine,tions wcre combined. In contrast, in n;";r* reacted to pinyon pine. oftlre west, 2.7% reacted to Monte.rey the fìve reacting to both, the pon-pine in San Franciscoa which is sim"- d;;ù reactioí *r;-itronge, inilar to this report of .l..Svo to.pon- those tutró riud'inponderosa arcasderosa, combining prick and intra- and pinyon more reactive in thedermal results in atopic patients. one tiving in a predominantly pin-Whcther this reported diflerence be- y""-:r"ifr ;úiioi*.nt. Whiletwfen easlern and western united ihcse data suggest ponclerosa-pin:States is rclatcd îo exposure to diÈ yolip..ificity, cross rsrctivity can-fcring pine spccies, proximity of the íói- .íú*usly be excluded. Tes$Îrees, diflerences in skin îest antigen with fuíonterey pine *"cre added latesources, test conccntral.ions, test in this series;'these results ate pie-procedures andlor difrerenr popu- senred onty in ;;;;.ilt"t form. Thelations examined is nor kiown. srudies fú;r-$; Èrirlira and car_
]her.e are major pine forests in the irotiria ùuu. shown that pine pollenSoutheast US and in the Northwest; reactiviry was par1 of an overall tree

]aop e _CgTqgtaliy"e pine poften Skin Tesr Surveys
Type of Pine PRrCt( + PRfCK or tD +

Boston (Eastern white pine)
Farnham (r982).
Kalliel (1986)t
Farnham (tgBS)t

San Francisco (Radiata pine)
Harris (198S)S

Flagstaff (Ponderosa pine)
Freemanll

Spain (Prnus pineal
Armentia (1990)î

6 .5%
6.00a

12.7o/o

2.2"/o

1 .17o

3.9olo

16.5%

27.3%

2.7a/.

1 .50ó
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'  (1 1),  î  (3) ,  f  (10),  s (4),[ (this report, arxl f (12).



react iv i ty pattcrn in pat icnts.3 'a ' r r
That is,  pat ients that  rcacted to ptne

pollcns also rcactcd to a varicty of

òthcr t ree pol lcns.  Our studics,  in

contrast ,  d id not show this pattcrn.
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CROSSREACI'IVNY BETWEEN CAT ALLERCEN AND DUST
MITE EXTRACTS

Allergenic conÌponents of cat pelt extract were identifred using s€ra from

l5 ;;iÉ;ti rvith àtinical allergy to cats and positive skin tests and RAST

i;;"1extract. The two components with the highest-lgE--binding frequenc-y

were a l4-kD .ot"pon* | (56% of the sera) ané a 29-kD component (73Vo

of the sera tesred). Àft; purification by electroelution îhe 29-kD fraction

UounA rp.cific IgE to Derntatophagoídes _pterol)'sqilus .n{inhibited a

úSf .i*V of a 29-kD component fDe r pi) purified from a Dermatopha'

goides pl er0nYS sintls extract.
These observatiónr nruy eiplain positive skin tests with some commercial

cat allergen exlracts in patients *ittt allergy to Dermataphagoides pteron'

I's.sinus. 
_RMS

Azofra J. Detection of allergens in a cat pelt extract' Allerg'y 1992'47:100-
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