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to the.h.ighest pollen count of oak, 3,510 pollen grains
per cubic meter of air sampled.e
.-Thg proper evaluation and treatment of patients with

allergic rhinitis and extrinsic asthma depends on the
selection of significant aeroailergens in thè preparation
of antigens to be used for in 'lìo and in iitro testing
and irnmunotherapy. Although bald cypress pollen ex_
tract (BCE) is commerciallylvailable ior skin testing
and immunotherapy, the bald cypress pollen has not
previously been evaluated as an àeioallergen.2

A n aeroallergen -pro.d^uci ng pra nt sh ou ldfurfi r l rhom-
men's five postulates.r0 The bald cypress tree is a sus-
pected source of an aeroallergen beóàuse it fulfills four
of Thommen's five posturatàs: (l) it is auunoant and
widely distributed in swatops aoé along riveis in ttre
southeasrern united states (Fig I ), (2) it firoduces wind-
born pollen, (3) i1 produces large amounts of pollen
from December through April, 

-and 
(4) itb poiten is

bu.oyanr (28 to 32 p) (Fig-2;.ir This étuOy 
-provides

evidence for the remaining postulate, ie, allergènicity.
Materials and Methods
Subjects

Forth-one volunteer subjecls. 24 males and r7 fe-
males, ages 13 to 57 years, w,ere selected from the
outp_atient_allergl'and immunology clinics of the James
A. Haley vererans Administrat iòn Hospitar. the Uni-
r"ersitl ' of South Florida College of Ì\{edícine and from
the private .frrces of sc-reral rarrrlra Bay area phy'si-
cians. Excludctl  l iom studi 'uere subjects with càrdiac
disease, irreversrble lung diiease. pregnancy. or previous
immunotherap' u'ith BCE. .{ll sufiie,.:ts 

-pavcJ 
r,rlritten

and
BA

Fifty-seven nasal and bronchial provocation tests v,ere performed w,ith bald cvpress pollen e-Ytrac.t (BCEI on 4i subiecrs..^t poiitivu ràtít ,rtpi,rri'rriiiîiiíed inl2 of ll !71%) subiects vt'irlr allergic"rhinitis aia'positive BCE skin tests, and innone of I6 control suhiects. '4 posltiva broncliiat-ihalte,,gl":^ n,t-i'rirca i,,ro,ften extrinsic asthmatics_wth positive BCE skin resrc, oid in none of t4 ,oriroìísubiecf s' BCE-specrfic IgE w'às demonstrated b1' RAIT i, ieiinàfíi, t i (igùl
lubiects yiq, q.positive nasal chailenge orra ii oi, of the tw,o v,ith a positi,ebronchial challenge. BC pollen is anheroattergi:n-.

*,;"ST6 Tucodium distichum Rich., and the pond cy-'- "Fcss' Ta-rodium a,scendens Brogn., are found ìhrorgú-
gut th.g wetlands of the sourheastern united stató.'

gh;[iHSdrum. muronatum is found in Mexico. None of
tr.tffiÉwecies have been evaruated as a source of aeroal-

hqcns.- The Japanese cedar, Crl,ptomeria japonica, is

ryffi::liffiu:Í'ffifi#'y.ffi{i:i:"H*

ARE THREE SPECIES in the genus Taxo
nging to rhe family Taxodiaceal. The bald

FFpgnanr aeroailegen in Japan., yasueda eî al have
: Hryfllnd 

partially characterized a major aeroallergen
b*ig prorein'ifrom the crude extiact of lupàn?i.
" pollen.a Three other investigators have sìudied

w$tfi :t*,[?illf,g;.l"ffi T"l".tr
Taxodiaceae. Experimenial .i.ià*n.. suggesrs acrosrerictiuity between these two famiil;s.t

* Laxonomists consider the bald .y,pr.ri and
HB.T:lg 

be a variation of a single ,péòio-rrr.l,:h^ ]1",. ,_ 
s v4^rrúrrr(rtr  ul a stngle specles. lhey

urc producers of pollens which havean identical
ffiil: 

are.,collectively counted as cypress pol_

ffiEHi':,eiiiì .;' ft*ii: +xL,.J* l, $?'l:fi .îtrfinH Fcr r-uhrc rnercr of ii, iurnpf.O. This compares

ttlcnrnÈq&

Fk T,. l , : : l ' :"" ' r t  \ i t r :-rr i  rn. l  Immunt)r.g\.  Depann.Ìc, .r '  rnrcrnal
* *  r * - " " : '  . ' ,  

l . \ ' : . i l :  l ,  l . r r r J . r  ( r r l l c g c  o f ' \ f e r t j e i n e . r n d  t h r  . l r m r s  { .
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were made just bcfore use with a diluent containing

0.4% pft.nof, 0.5% sodium chloride. and 0.275c/o so-

dium ticarbonate diluent (Coca's solution)'

Skin Testing
Intradermal skin tests were performed with 0.02 mL

r,ióO *t7"or BCE and read 20 minutes post-injection.

Histamine 0.1 mg/ml was used as a positive control

"nO 
ift. diluent aia negative control. The skin testwa$

.o"riàér.d positive if the mean diameter of the wheal

minus the mean diametcr of the diluent control u'heal

was =8 mm.t t

R4.ST

#

#

#
*

F i g u r e l . D i s r r i b u t i o n o f T u l o c l i t u n i n t h e U n i t e d S t a t e s : b a l d
.lpr."r. fntttvlit,, disrichutn) both shaded areas and Pond Cypress

ii'ui,U,ìu,u a.rt't'rtr/t'rt.i) in darkesr shaded area' Adapted frorn Little

H. ntt". or United States Trees, Volume I conifers and Important

É-ardwoods. U.S. Department of Agriculture. Publication # I146.

informed consent as approved by the university of

Soulh Florida Committee of Associates on Human

Experimentation.

Iledit'alions
The following medications were withheld prior to

skin testing, noitteroidal anti-inflammatory drugs. 24

loutt, anti-ristamines, 48 hours; and h,'drox-vzine HCl,

96 hours. The following medications were withheld

prior to nasal challenges: decongestants'.2.4 hours: an-

iihistamines and nusal glucocorticosteroids, 48 hours:

i;;d;;ttine HCl. 96 hours: and nasal cromolvn', 4

*-..f.r. The following medications were withheld prior

to bronchial challen-ge: inhaled beta-2-agonists, alphl-

adrenergic antagonists and anti-cholinergics. eight

fróurr; óral betal2-agonists and methy'lxanthines, 12

hours: non-steroidai anti-inflammatory agents, 24

hours: antihistamines. 48 hours: hydroxyzine.HCl'  96

hours: and cromol-vn, 4 weeks' No subjects had oral

glr.o.orticosteroid'within 2 weeks prior to nasal or

bronchial challenge'

Bulrl( tprcs.i Trea I'ttll1'77 [.vlract
Thc comrne rcial lr  ar ai lal ' r le I  :  l0 u1/r 'ol  aque ous

BCE. in 0.4cÉ phenol (supplied b1 Greer I  aboratories.

l - c n o i r .  N C .  j g O + : .  l o t s , + 1 9 3 - 1 4 - l A 5 '  # 1 9 3 - 1 4 - l A 6

anrl = 1 93- l 4- I A l0) rvc'rc prepared frorn the same batch

of  BC pol lcn harrestcd Niaróh 1978 and stored at  4 'C

unti l  used. Al l  di lut ior ls fbr skin and chal lenge tesl ing

Blood was collected prior to skin testing and chal*

fenges and ttre serum siored at.-70'C ,lisc,s-!I 
tl] '

n4if procedure were prepared in our laboratory_ by

.à"pri"!  20 mL of I  :  100 wt/r 'ol  BCq lot { 193- l4- l  A6

to 200 ò-*rn. cyanogen-bromide-activate.d paper discs

i"ppri.o by Phirmuíiu. Upsala. Sweden''l,Th:. RAIJ

;;ff) ;;r-óone in duplicaté by incubating the disc with

ìóO ,rf_ of the subjeci's serum !o1 20 hours followed by

oOOii ion 50 pL . ' , f  ' t t l  goat anti-human lgE and counts

*.i. *uOe on a Packaid gamma counter. RAST resultl

*èr. expressed as percent of total counts bound

minute (TCBM).

l\asal Challenge
Double-blind nasal challenges (NC) welg Perfi

o" :l *UiÉ.it in two groups. Group l-Ng.includeil
rrU:.tit *ith tytptoms of alleryic rhinitis dudlgn
bC poffi"uiing r.àron and positive intradermal i

i.itr'*ith BCE. Group 2-l\ic was comprised-of

,uI:..6 *ith negative intradermal skin tests with B

i"í *irr altergpJrhinitis .und. positiv,e prick t[tn 
]t:_1

two or more common local aeroallergens, four -s
uoiornotor rhinitis and negative prick skin test toS

*ol to.ul aeroallergens. a'd six normal subjects)'

Àft t baseline nasal examination, -NCs.*9r9*
roiÀli by randomizing the sequerceof genrle dro,
of 60 rrl of l:1000 wt/vol of BCE on one. rn
tu.binu,. and 60 pL of diluent on the other' .
.frufi.ng. was double-blind, neither. ry qq*ryl
;ú;iilnt having knowledge 9f. which t:df.,ffi
the éxtract. After 20 minutes. subjects.were quq

foi ty-ptoms of allergic rhinitis (pruritus' tn::1tp
;;;.tìi";), and irt. "nutut mucob wa3 examilfl
ótruig.t (edema. rhinorrhea, palor,.and mucÌÌ ti*

i"g)t Thè challenge was considered Fo,sitive it turtt

;;;. iignt and/oi symptoms developed' .*

B ront' h i a I C h al I en gt's

Single-blind bronchial challenees (BrC) were T

formed on l'1 subjects in two g'ou"p' è'u"p I 8f..1

ièn é*i.insic astùmatic subjects "iìn 
s.).*ptoT:f.ffi

ir.ré Éòe pollinatins season 1ng 9o'1ti'c.,]ll::,u-**,*
BCE skin tests: un? grottp 2-BrC' 14 subtc.cts

negati\ e BCE skin iÀr, f fou' *itt"' i^tint"-;:l* ,#
; ; ; i , i . .  pr ick tests l . t  1\ 'o or more comnl()n I

ANNALs t l t  
' \ l l r
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ilTil::: ,Î*Î,::ll-"ì'{:;:'i:::T,:','Jí!l'{1;,itn'::l,t;{::',1'11.1:j.,) carberra's srain showing exine and expered intine (x 400):,,Xht h:r nd pa nel ) scan n i ng etecrron m icrograph f i OOOt.iou'rd:;r ;:'!ìriJJl

Sllergens, three with intrinsic asthma and negativeiik test to conrmon locar aeroailcrg.nt, ino-?.u.n
rflrll subjects). Fifteen of 17 asthriaticr *ho-were
cffirraa óither a documenied-l 5vo reversibility ofiivr-fottorring an inharation oi 

" 
t.tu-i-àe;iiri'ir.ngecs)-or a posiri'e (20% drop in FEVII iletÀacrro-'* challenge before or with five breaths'of ir,.inurnccntration of 25 mg/mL (five suujectii ur o.t."u.o

ffi ,T,iilxi*s*i:**n*íu;'.:",,H,":
*na
Tht antigen and methacholine bronchial challenge
S ttr{* prrformed using u norénthal_French nebuli_tffit drsimcrcr model ó_Ze-;;à u DeVilbis s #646ùnlhcrl,described Uy Chii .i';1.,o A computerizedmr hagJe I spiromét., *ui useO for pulmonary
iTl testing. Bronchlal .rrji.iges were pertormedre' ír* J\\ nrrìr().rr1ic suhjectr tolith no respiraton tract' iÈqttet*r urr 'rn 'r  *eeks and a iraserine FEVI which.'t *tl ', nr |:r*:rr.r_.111 ..iìlr;;;; pieotcteO F.EVr or of
, t- ' ,1. '*. ,  

t ìrglr.  l j l - \ . ,  
^SrqL..ìr 'o.r.  not chal lenged

i 
' 

.u;r h.rr rh;rn (r(ì"i of'pr.:Oi,-_t.0.i k  r f r i \ r i ! ì r . r i . r  r r ; is  sc t  f t ra 'O.O ,econd nc.bu l izat ion
à  l ú f  * n  l ) l  r  f  \ i l ì l  R .  ] r ) r i

r#&.

}.ir

which delivered 0.0 r 6 mL of nebulized sorution. Thechallenges were begun with fir'e innaationi oi oìtu.nt,
ten minutes after rvhich spirometry was repeated andthe FEV' recorded as rhe òontror F-EVr. Th; chattengeproceeded if the_control FEVr rvas greater than g0%óf
the baseline FEV1. The BCE inhaJations *.i. begun
with five timed inharations of the rowest concentration
of BCE required to elicit a 6 ro g-mm *r,éuióo intm-
dermal skin tesîing. Spirometry was repeated ten min-
utes later. A 20% drop in the control FEVI suitained
for 20 minutes was cbnsidered a positive immeoiate
challenge. If the drop in FEVr was rèss than i0% ar renminutes, the next concentration rvas administered uti-
tizilg the following inhalarion increments: l:500,000,
l :100,000,  l :50,000,  l :10,000,  l :5 ,000,  t :1 ,òb0,  andl:500 wt/vol. A test was considered negaiiv. irtr* dropin FEV' was less than 20% at ten minutes after f i r .e
inhalat ions of the l :500 concentrat ion. The sub.lects
were instructed to report an1'dela'ed reactions and six
9,1 thg ten patients in group l-Brb were ir iueJHtini-
wnght peak flow meters to measure and record theirpeak flor.v at hourll inter'ars o'er thc ne.xt 24 hourswhile awake. A 25 % or greater drop oi thé peak flou,
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beginning at I to 24 hours after challenge was consid-
ered a positive delayed bronchial reaction.

St ut i.st i t'u l 'lnal ys i s
The Student's f test was used for statistical compari-

son between skin tests and challenges and between
RAST and challenges. Regression analysis was applied
to the skin test (mm) and RAST (percentage of TCBM).

Results
líasal Challenge

Posit ive NCs were found in 12 of the 17 (71%)
subjects (group l -NC) with seasonal allergic rhinitis and
positive intradermal skin test BCE. Negative NCs oc-
curred in all of the 16 subjects (group 2-NC) with
negative intradermal skin test with BCE (Table l).

Bronchìal Challenge
Positive bronchial challenge tests with BCE were

found in two of the ten subjects (group I -BrC) with
extrinsic asthma and positive skin test with BCE. One
patient had an immediate reaction. The other had a
delal'ed reaction manifested by cough, d,vspnea, and
wheezing at five hours documented by a 3l% drop in
peak flow at seven hours post-challenge. Negative bron-
chial challenges were found in all 14 of the subjects
(group 2-BrC) with negative skin tests with BCE (Table
r ) .
RAST

The RAST was done in 39 of 4l subjects. The sera
of two subjects (one in group l-BrC. one included in
groups 2-NC and 2-BrC) were lost during storage and
not done. The RAST results ranged from 0.76% to
24.1% of TCBM. The RAST results of the seven normal
subjects sera ranged from 0.76% to 1.8% TCBM. The
mean plus three standard deviations of the seven nor-
mals was 2.2% TCBM. RAST values greater than this
were considered positive.

; Thirteen of the 39 subjects sera tested had positive
RAST. All l3 subjects with positive RAST had positive
intradermal skin tests. A positive RAST was found in
l3 of the I 8 (72%) subjects with positive intradermal
skin tests. Five of the 26 (19%) subjects with negative
RAST had positive intradermal skin tests (Table 2).
The bimodal power correlation between the skin tests

Table 1. Comparison of Skin Tests and Challenge Tests using
Crude Bald Cypress (Iaxodrr.rm dlsfichum)Pollen Extract

sî: skin TestTr
po""È}" Negative P*

=sÀ;= <8mm

Nasal challenge positive

Nasal challenge negative

Bronchial challenge positive

Bronchial challenge negative

12117 0i  16
71o/" Oo,.

5117  16 /16
29o1" 100%

2 '10  0114
20"a 09'.
8 / 1 0  1 4 1 1 4

80o," 100"2b

<'001

<.001

33

.29

'P = .05 is signif icant.

80i{

Table 2. Comparison of Skin Test and RAST in 39 Patients Using
Crude Bald Cypress (Iaxodrum Distichum)Pollen Extract

Skin Test
Positive

Skin Test
Negative

RAST positive
RAST negative

0
21

1 3
5

TaHe 3. Conrparison of RAST anJ Challenge Tests uslng Cr,rd. 
t1.s4}i

Bald Cypress (îaxodrurn Distichum) Pollen Extract

nlf"stil" P'
5120 <.05

RAST
Positive $l

Nasal challenge positive

Nasal challerge negative

Bronchial challenge positive

Bronchial challenge negative

7 1 1 1
647o
4111

36o/o
1 1 8

13o/o
7 1 8

87Yo

25Y"
15120
75o/"

1 / 1  s
7o/o

1411s
93o/o

<.05

.41

0.44

'P < .05 is signifìcant.

(mm) and RAST (TCBM) had an r value of .697 with
f  :  1 9 . 5 .

Agreement between RAST and skin tests (ST)

[ 3 (RAST+, ST+)
+ 2t (RAST-, ST-)l

x  100 :8
39 subjects tested

Nasal challenges were positive in seven of I I (
subjects with positive RAST and five of 20 (
subjects with a negative RAST.

Agreement between RAST and NC

[7 (RAST+, NC+)
+ r5 (RAST-, NC-)l

x  100=? l
39 Subjects Tested

Bronchial challenges were positive in one of I (
subjects with positive RAST and one of 15 (7%\
jects with a negative RAST (Table 3).

Discussion
Skin test reactivity predicted nasal reactivity (71

< .001) and a negative skin test predicted
reactivity (100%, P < .001). Skin test reactivity wS'
poor predictor of bronchial reactivity (20To, P <.
None of the patients with a negative skin teS ffi
positive BrC.

Bruce et al found a good correlation between
tests and BrC.15 They have shown, by linear ry
analysis, that the provocation dose càusing a 359ú
in specific airwa.v conductance (PDrs SGaw) of q
asthmatic patients sensitive to ragweed extract
against the degree of skin sensitiiity. had a corrcllltsl.''+
coeffrc ient of  0.64 (P <.001).  B"ì i ; ;Àe studl .blSi f f i
Bruce et  a l .  h ighly al lergic asthmat ics gcrt 'ch;r l l r@:.

u ' i th a f inal  doic óf  O.Si*L of  l : l t )00 t t ' t ' r t r l  rx l : rÀtw r i

p o l l e n e \ t r a C t a S C 0 m p a r e d r , l , i t h o n n , r 1 l . . r t 1 1 | r l e I f
mL of l:500 111/r'ol BCE in the p"ttnt stutll $"ùq,1,#

t

gÈs

-
1i-
il

:m'
{*t

fl*

G'
'ilF

\
tr.r
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b1' others have found that patients with lree pollen
sensitivity are less reactive on BrC than patienti w'ith
ragweed. dust. grass. and mold sensit ivi t1,.16.r7 Spector
and Farr found that asthmatic patients with positive
intradermal skin tests (6-mm wheal) using l :1000,
| : 10,000, and I : 100,000 w't/vol tree pollen exiracts had
27%,8%, an! 17% positive BrC (2070 decrease FEVr),' 
respectively.'t This high correlation with skin test sen-
sitivity' was present in patients of considerablv srearer
scnsitivity than in this study and furthermore, the trnal
challenge concentration used was much greater, ie. 40
inhalat ions of a nebulized l :  1.000 wr/vol tree pol len
extract. Holman et al, using a tree pollen mixture, found
28.5% positive bronchial reactions (25 Vo decrease peak
cxpiratory flow rate) in patients rvith positive prick skin
tests to the same tree pollen mixture.rT Thus. the 20%
positive BrCs in skin test-positive subjects, although not
statistically significant. is comparable to the results
reported in these previous studies using tree pollc-n
extracts.

The RASTs were positive in 72qa of subjects u,ith
positive skin tests (Table 2). The skin tests were positive
in all subjects with RAST positive sera. Nineteen per-
crnt of RAST-negative subjects had positive skin îests.

_,* There was an overall agreement of 87% between skin
tesrs and RAST. This compares to 42% to 88% corre-
lation betwcen the skin test and RAST results in other'ffi1tl61.r.te-zo

,uo* A positive RAST predicted a positive NC in 64% of
ffiibjects challenged, while a negative RAST predicred a

negative NC in 7 5% of subjects challenged. The agree-
.'-01ent between RAST and NC is 7l%. This is compa-

rrble to the 76% agreement found by Berg and Johans-
,. so.rt The RAST was not predictive of bionchial reac-
';,-.$vity since only Yr (12.5%) of the subjects with positive

RAST had a positive bronchial chatlènge.

@ibtT 3ii:"t:ff1ff;:íTl;tì ii:'#:n :::t :î: 3i
inadcquate deli'ery of antigen, and (3) subject 

"factoìs,

F, bronchial reactivity and atopic state. Àll subjects't}tre retested intradermally within half an hour prior

ffi ff:#i;llrffiLH*ù'l'{l[lil;
Sffirttnty was observed (all extracts were used within
_W -mg1ths of vialing). The delivery sysrem was cali-

lrrEd. fcrr ourput (0.0 r 6 mL with dosimeter set at 0.6
.,ffg1l and *'as also used lor methacholine challenges,
ffi of which were positive. All subjects were cooper_
,#ffit rnd inhaled each dose srowtv ror at least five
ff ds and retained it foi aîreast ten seconds príor totfh*lat i , 'n , \ l l  cr iderr..  ,*ould therefore indicate thatlhr rrr lr ' i rr  t lc l i re rc-d the er,tract properly to the lowerfstf ir l l . rr  Ir  r( ' r .  possibrl  ,noàporit ive bronchial char-

T:f*.*"11111 l trrc bL'1'n r 'nu"i  i f  a more concentratedf f i i l  r l r t r r t r 'n .  re  .  l : l ( )0  n1/ro l  instc ,at l  o f  l :500 ,u l t /vo l .tr tr Ì .  r*r ' l i ì \ ( ,r i  ( ' . t .kcrr-rn . i , i  hare fbund that bron_*-fu*l rct**,n\r\..ncsS to inhaled aìlergen correlates not

only with skin sensitivity. but also with the degree of
nonallergic bronchial responsiveness.2r Two astÉmatic
subjects by history u'ith positive BCE skin tests and
negative BrCs with BCE were not tested for reversibility
or methacholine reactivity. Two asthmatics in the same
group had a positive methacholine challenge but re-
acted to one breath and two breaths of the final con-
centration (25 mg/ml). Thus. they had a relatively low
state of bronchial reactivitv. All other astrrmatici trao
documented reversibility within 6 months prior to the
BrC. Two (34%) of the remaining six asthmatics with
proven reversibility and positive BCE skin tests had a
positive BrC. All BrCs were performed at least 3 months
out of season and therefore. subjects are expected to be
Iess reactive. A rninority of asthmatics, however, did
display bronchial reactivit-v to BCE.

The bald cypress pollen is an aeroallergen and the
skin test is a more sensitive indicator of cùnical sensi-
tivity than the RAST. The specific allergen(s) in bald
cypress pollen is yet to be isolated or characterized and
is currentl.v being investigated.
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"The mind like a sick body can be healed and changed by medicine."
Lucretius
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