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Airborne Cupressaceae pollen in Southern Italy
Maria F. Caiaffa, MD, PhD; Luigi Macchia, MD, PhD; Silvana Strada, MD;
Gíuseppe Bariletto, MD; Francelco Scarpclli, MDr and Alfredo Tursi, MD

The allerganic airbornc gllen of Cuprcssateac x'as ntn'cycd in the orea oJ' Bari (Stnlhern Ituly') over an Ì-year period
(1982-1989). A Burkard 7-day recording wlwnctric spore trap was used for thc acrobiologic ittves ga!ion. The resuhs,
shou,ed a notablc annrul pollinic prescice olairborne Cupressa*ae pollcn, lhe hrgcst amount rcconled in *'inter and
eurly spring Remarkable luctuut ions ofthc Cupressa<'cae pollen counls in a 2-year c1,cle x'cre also ohsen'ed, The
features ofthe ntain pollan season are dasuihed. In parti<ulur, its duration nasfound to be ttn averagc 45 tluys.' 

A study of Cupresiaceae trecs distibution indicated that the ntost widcspread gcnus *'as Cupresrus, representcd in
particular by the specîcs Cupressus ari:oniru Grcen and CtLprr,.r-rrc Scmpervi rcns L. The entpktltncn! of lhese trees
for relorcstation and gurden-use has increased an.sÌtlcrably in the last 40 years.- 

Tliese Jîndings can also be ol intuest in olher countrics u'hcre Cuprcssaccae ullergy has heen reportcd, partialarly
in the Mediterranean basin and in North Amtrica.

IN'TRODUCI'TON
Airborne pollens often act as in-

halant allergens natural-source re-
lated. When released by the sources
in sufficient anrounts, allergcnic
pollens may evoke allergic responses
in sensitive patients leading to pol-
l inosis.t

The airborne pollens of the Cu-
pressaceae family have becn recog-
nized as a cause of respiratory al-
lergy for many years in the Mediter-
ranean area, specifically in [srael,2'3
in Southern France,a'5 and in ltaly.ó
Cupressaceae pollinosis has also
been investigated in extra-Mediter-
ranean areas with a Mediterranean
climate, such as Australia,T Califor-
nia,t and South Africa.e The moun-
tain cedar (Junipen$ salrinoides), a
member of Cupressaceae family, is
reported to be a major allergen
source in central Texas, New Mex-
ico. and Northern Mexico.r 'ro-r2 1n
Japan the nrost important pollen-
related allergy is due to a member
of the allied familv of Taxodiaceae.
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the japanese cedar (('rvptorncria ja-
ponita).t3-t5

Cupressaceae pollens havc been
studied in detail from a biochcmical
point of view.7'16 Immunologic and
epidcmiologic studies on Cupressa-
ceae pollinosis have also been car-
ried out.7'8'r r'r2'r7 Ncvertheless, little
is known about rclease, dispersal,
permanence in the almosphere, and
final deposition of these pollens. All
these aerobiologic features are of
great importance in relation to the
comprehension of many epidemio-
logic aspects of pollen-related dis-
eascs. Furlher, pollinic data are use-
ful to alleryists in the diagnosis and
therapy of allergic diseases as well
as to patients in the self-manage-
ment of their own i l lness.

The present study forms part of a
rvider project regarding Cupressa-
ceae allergy in the area of Bari
(Southern ltaly) and stems lrom the
need to clarify the aerobiologic fea-
tures of this pol l inosis. In the area
of Bari. Cupressaceae pollinosis oc-
curs during the winter months in
the form of conjunctivitis variably
associated with asthma and/or rhi-
nit is (6: Caiaffa et al,  unpublished
observations). The occurrence of
symptoms is strictly related to the
presence of airborne cupressaceae
pollens.

These pollcns were investigated in
Bari over an 8-year period from

1982 to 1989. This paper deals with
thc annual airborne pollen sums,
the fluctuations lrom year to year,
the main pollen ssason, and the
daily counts of airborne Cupressa-
ceae pollens. In order to gather in-
formation about the species mainly
responsible for the pollen presence,
data regarding the distribution of
Cupressaceae species in the area of
Bari were also collected and pre-
sented in this paper.

Bari (41o7' N, 16'25' E), the cap.
ital of Apulia, is on the southeastern
corner of ltaly (Fie l). It is situated
on the coast, 0 to 20 m above (the
Adriatic) sea level and is an indus"
trialized, densely populated town
with 371,000 inhabitants.rE In the
inner town of Bari the vegetation is
in the fiorm of avenue trees and
gardens and is characterized by ev-
ergreen trees and perennial plants.
Bari is surrounded by an intensively
cultivated suburban area rich in veg-
etation, rnainly olive groves and
vineyards. A high proportion of Cu-
prcssaceae are also present, partic-
ularly' in a rvoody area 30 km south
of the town. Furlher, Cupressaceae
trees are also used for trreakwind
hedges to protect cultivated fields.

The climate is Mediterranean,
typical of the areas situated in thc
western margin of the continents
between the latitudes 30'and 40'.re
It is characterizcd by warîn drY
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Figure l. lvlap showing thc locztion of Rari, Italy.

summcrs (July mean temrrerature
+24J'C) and mild winters (January
mcan tempcrature +8.7"C). The
annual mean temPerature is
+ 16.4'C.m The annual rnean Pre-
cipitation is 537.6 nrm with a-winter
mlximum in December.rt The
prevailing winds are generallY
northwesterlY. In winter, theY are
more frequentlY westerlY.

MATERIATS AND MET'HODS

Sampling
Since 198 t continuous atmospheric
pollen sampling has been conducted
in Bari. The data rePofed in this
paper relate to the period from Jan-
uary 1982 to December 1989.

The sampler was a Burkard 7-daY.
volumetric sporetrap, Hirst-type.2 I

It was placed on the roof of the
University of Bari's Department of
Clinical Immunology and Allergol-
ogy, 20 m above street level. The
Department is located in the center
of the town, in a denselY PoPulated
zone. The sampling airflow rate was
l0 L/min. Pollens were caught on a
24-nrm wide transparent tape coaÎ
by a thin film of silicon. This taPe
ìvas mounted on a cylinder rotating
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at a speed of 2 mm Per ho!r. A
complète rotation of the cYlinder
took seven days. Weekly tape strips
were cut into seven Pieces, each 48
mm in length. Each Piece corre-
sponded to one daY samPling. TheY
wcre then mounted and stained in
the following mixture: gelatin : glyc-
erin : HzO : phenol : basic fuchsin
(7.2 :48.4 :  43 :  1 .4 :  0 .0001;  u ' t /
wt/r+"t/wt /wl), and examined mi-
croscopically. Four longitudinal
bands were scanned at a magnifica-
tion of x250. DailY Pollen concen-
trations in grains per cubic meter of
air rvere obiained by multiplying the
number of Pollen grains counted bY
a conversion factor (CR' deter-
mined as follows22:
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A(dr)
Dx48x4x  14 .4

ameter of the microscoPic fit
measurcd for any single microsco
scttings. D is also thc height of t
rcctangular bands actual ly scann(
48 is thc lcngth in ntrn of thc banr
4 is the nuntbcr of bands scannt'
and 14.4 is  the volume of  a i r  in  I
suckcd in 24 hours if thc sucti'
rate of tcn l i ters Per minute is i
plied. Therefore

cF = o'2!3 -. D

The identification rvas performed
accordance with the litcrature'
and pollen s;xcimcns dedvcd frr
individual Cuprcssaceac trccs id'
tified either as Cuprcssus arízon
Green or as (.'upresnts Se mPtrvir,
L .
Pttllen Data Pre:;cnlal ion
The data regarding the &nn
counts were obtained bY the atl
tion of the daily counts. Thcse ;
nual sums referrcd to the Perr
from I January to 3l December
each year studied. AnY unavaili,
data, due to mechanical breakdc
of the trap, were calculated us
the average front the daY bcfore r'
the day after the breakdown. l
main pollen scason, according
Lejoly--Gabriel.25 started from
day when tlre sum of the dailY,l
len grain catches had reaclred 59
the total amount, Provided that
count on this particular daY cont'
uted at least l% lo the total. l
period ended on the last daY wit
óount being nìore than lTo af
total and preceded bY two daYs v
a combined total of at least 3%.1
definition of the high season
found to suit the Pollination of '

pressaceae since more than 859'
the annual counts could be enc'
passed. Furthermore, this definit
iras been frequently aPPlied.2ó
Cupressaceae D isl ri httt ion Data
Information about the Prcsence:
cultivation of CuPressaceae in
area studied was colfected from'
( I ) Bureau "Gestione Foreste
maniali Regionali," Regione Pu:
which controlled the reforestatio
the region in the Years studied;

J,u

CF:

where A(dt) is the area of the dailY
cleposition trace corresponding. to a
reitangle the lengîh of which is 48
mm (iwo mm Per hour Per 24
hours), while the height is 14 mm
(the size of the orifìce of a Hirst-
type samPler being l4 x two nrm).
TÉe area of the dePosition trace is
48 x 14 = 672 mm2. D is  the d i -
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(2) the thrce largest nurseries in
Bari,  nanrely: I-uisi  Vivai,  Carden
Center Natura; Crandi Vivai [ ;ra-
tcl l i  De Crccis. Piante Ornamcntal i
c l"rutt i fcrel Grandi Vivai Amoruso-
Manzari;
(3) lnst i tute Orlobotanico of thc
Univcrsity of Bari.

RT,SUL'TS

Pollcn (lounts
Rcnrarkatrte amounts of airborne
Cuprersaccae pollcns were rocordxl
in the )'ears bctwcen 1982 and 1989
as shown by thc annual sums (Fig
2) and by the highest daily counts
{Table l) .

Evident flucluations lrom year to
year wcre obscrv'ed. A definite tend-
ency torvards a 2-year cycle was
notcd (Fie 2 and Table l) .

l 'he nrain pollcn s&ìson extended
from the end of January to March.
From the analysis of thc data rele-
vant to thc years studied, thc trgin-
ning of the nrain scason occurred in
a priod of 20 days tretween the end
of January and thc first days of Feb
ruary (Tablc I ). Thc duration was
on avcrage 45 days, ranging fiom a
minimum af 25 days in 1989 to a
maxinrum of 6l days in 1987. The
cnd was always found in March. It
was nol possible lo dcfine the begin-

ning and the end of the main pollen
srason in the years 1982 and 1986.

During the other months of the
y'ear thcse pollen grains wcre irreg-
ularly observed and whcn obnenra-
tions were madc they were always
in low amounts.

A typical pollen scason is illus"
trated in Figure 3. Its rrrnd applies
to all the years studied. In 1985, ths
pollen coun8 inc.reased during Jan-
uary reaching high values in a fbw
days. The main pollen scason ex-
tended itself into February and
March. At the end of March the
crounts decreased and by mid-April
thc pollination could be considered
as ended. A clcar polyphasic trend
can also tre notcd from the same
fìgures.

The highest daily counts and the
dates thereof were alp cvaluatd
(Table l). The highest value, 1,615
grains per cubic meter of air, was
registered on I I February 1983,
Furthermore, a typical feature ofthc
Cupressaceae pollen scason in Bari
was the marked changeability frorn
day to day, as indicated by the daily
counts of 1985 and 1988 (Fig 4).
From a qualitative point of view,
Cu pressaeae pollen grai ns ob'scrved
in our sampling showed a uniform.
ity of pollen morphologfl, but di'
mensions varying from 15 to N r
in diamercr.

Cupressaceae D ist ribut ion Dua
large numbers of Cupressacreac
trees have been planted in the area
of Bari during the last forty year$.
Data ìvere collwted to identiff the
main genera and species of Cuprcg"
saceae present. Cuprcssus was the
most widespread genus. Thujq Jun-
ipents and x CuprcssoclryrÍs weru
represented but in srnaller quan-
tities.

According to the Bureau *Gct'

tione Foreste Demaniali Rqionali,'
Regione Puglia, during the period
from 1982 to 1989, approximately
2 50,000 Cuprcs.xrs ar izoni ca Gre*n
were planted on public land for re
forestation purposeq and 150,000
on private land. Many thousads of

I 5CI00

500c)

1982 rg83 1984 1985 1986 1987 lgBB 1989

Figure 2. Airborne Cupressaceae pollen, in Bari, from ycars 1982 to 1989. Annual sums
cxprcssed as grains of grollen perrn'of air (gr/cm).

Table 1. Airborne CupressaceaePoflen in Bari. frorn Years 1982 to 1989'

Peak Counte Soason
Year

Grains/mt Date Onset Ertd Duration

1982
1983
1984
1 985
1 986
1 987
1988
1989

tDt
1 ,615

454
711
266
5 1 5
294
368

ID
11 Feb
22 Jan

3 Mar
31 Jan
19 Feb
13 Mar
27 Feb

ID
29 Jan
20 Jan

2 Feb
ID

27 Jan
15 Feb
I Feb

ID
23 Mu

3 Mar
29 Mar

ID
28 Mar
14 Mar
5 Mar

ID
54
44
56
ID
61
n
25

; The nignest-oai'v-*rrri *p**t"oìn gr"i". ói *"* * m' of air; ú dater*r*r. n*
dale of the beginning, the date of the end and the duration in days of the main pdlen seasorì are
also shown.

f lD: incomplete data. Analyses of 1982 arxl 1986 were judged to be partially unreliable dm
to the high rate ol missing daily observations.
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ligurr 3. Cuprr.u;.lr.eae Sxrllcn Counts in llari. 1985. l'hrcc day nrean values' Data erpresscd

ss trsin$ of prllcn pcr nl' of air (gr/cm)'

were x CuPressocy7aris leYlandii
Jacks. el Dall., Cupressus arizonica,
Cupresstts scttlpen*irens "Pirami-

d ai i s," Cupres srts mocr(tcarpa Harl-
weg, CuPressus mocr\('Irla Hart-
*e[ "lrllesL'ens," and Chantaecy'
poíit lav'soniuna (Murray) Parl'
With the exccPtion of -x CuPresso'
cyparis le1'landii, there has been a

lowcr enrployment of Cuprersaceae
for garclcir use since 1987. During
the jast 2 ycars studied, aPProxi-
mately 3,500 plants of this specics
wcrc iold making it the most slxcics
sold.

DISCUSSION
Knowledge of the airborne Pollcn
conrposit-ion of the air is basic to the
ideniification of the main respira'
iórv arkreies in a defìned area.r The
data presented above showed the
consiàcrable importancg of the air-
borne Cupressaceae pollcn grains tn
the area of Bari, where theY were
rcsponsible for very |ti$.^Pollen
counts in the Years 1982-1989. Cu'
prcssaceae poilens were recorded in
ihe largest amount in late winters
and early springs.

large tótal 
-Pollen 

counts and
wintei or late winter and earlY
spring occurrence featurc in most of
tire riports about Cupressaceae pol-

lens rélevant to countries situated in
irt.- 

"onttern 
hemisphere.3'a'ro-r2 In

non-troPical climates, alleryenic
pollens are usually released in the
àtmosphere in sPring and summer'
As a consequence, Pollinosis is or-
dinarily regarded as a sPring and
summer disease.

Cupressaceae Pollens instead,
muy óause allergic symptoms dyring
winter months. Awareness of this
possibility may supPo*.physicians
in the correct recognition of the
cause of such sYmPtoms avoiding
their misinterpretation as relevant
to viral-related or cold-related con'
ditions.

The CuPressaceae familY includes
a number of sPecies thaÎ grow nat-
urally or are cultivated as ornamen-
tal ftants in many Parls .of the
*otfd. It is conceivable that the win-
ter occurrence of the pollen season
and the relevant allergic syntptoms
could have caused an undereslima-
tion of Cupressaceae allergy in some
areas.

Remarkable fluctuations of these
pollens in a 2-year cycle. rvere ob-
served. The annual variation in the
abundance of Cupressaceae pollens
could be exPlainéd on the basis of

r t O t 9 2 9 t O 2 0

FebruarY March

Figure 4. Cuprc'ssac,eae potlcn counts in Bari, in 1985 and 1988' Daily values exprcs'sed as

grains of pollcn pcr mr of air (g[/cm). The y."tt ilAS and 1988 were choscn as rcpresentative of

i y*", *iih rrtatiucly high .ountt and a year with tow counts' respectively'

Cuprcsstts scmperuirens L. were also
planted.

According to the estimate re-
leascd by the three most imPortant
nurscrics mentioned above, about
30,000 Cupressaceae of various spe-
cies wcrc planted for garden use in
the urban arca of Bari from l982 to
198ó. Thc specics used the most
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BC.

the alternation of pollen produclion
in a 2-year cycle. This phenomenon
has also Lnen obscrved in the area
of Bari for olive pollen. These fruit-
trccs havc a biennial cycle.rs This
cy,cle depends on tlìc competition
for nutritional metabolizcd sub.
sîances o[ ripe ning fruits versus de-
veloping gemnlae. Biennial pol len
rhythrns have also been reported for
allergenic airborne pollens such as
Iìetula (birch)2ó and Quercus
(oak1.re It was hyporhesiz-ed ihat the
cyclc of oak pollen production was
an inhcrent physiologic characteris-
tic of the species related to biotic
nutritional rhlthms. This hyporhe-
sis could also be applied to the 2-
1'ear cycle of Cuprcssaceae.

The duration of the synrptomatic
season of a given pollinosis is related
to the main pollen season of the
rclevant agent, although the former
does not exactly overlap the latter.
In our study, the duration of the
main pollen season was about 45
days, between the months of Feb
ruary and March. This is a relatively
extended friod of time. To our
knowledge, there are no other re-
ports dealing with this aspect of Cu-
pressaceae pollinosis. The chance of
direct comparison is therefore not
available. One could, however, sp€c-
ulate that this trend applies to other
countries, particularly those situ-
ated in the Mediterranean basin.

The polyphasic trend of the pol-
len season we observed could be
rclated either to meteorologic con-
ditions or to the flowering of Cu-
pressaceae plants at diflerent times.
The marked changeability of pollen
concenlration from day to day ae
pared to he another of the rnost
irnpolant features of the Cupressa-
ceae pollen season. It could be ex-
plained by the meteorologic varia-
hility of the winter season.

The fluctuations from year to
!rar, the extent of the main pollen
scason, its polyphasic trend and
nrarked changeability from day to
day have important practical con-
scquences. Awareness of these aero-
biologic features does help in the

e valuation of the variations in clin-
ical symptoms ín the aflectcd sub
jccts, and in the forecasting of sea-
sonal severity of pollinosis.

In Cupressaccae allergy as well as
in othcr pollinosis, knowledge of the
airborne pollen season is crucial if
all the diagnostic tools are to be
applicd. This knowledge permits, in
particular, the verification of the
cliniml history and the pollen-
symptom correlations.6 This knowl-
edgc also makes possible the carry-
ing out of a correct in vivo ctiagnosis
based on skin prick tesls and con-
j unctival provocation tesls.

Colle.cting data on the distribu-
tion of allcrycnic cultivated specíes
is parlicularly informative and usc-
ful for possibfe applications. Culti-
vated plant distribution is highly in-
fluenced by human activities. Ur-
hanization, land utilization, and
introduction of ornamental plan8
may substantially change the plant
cover of a cerlain area and consc-
qucntly, the atmospheric pollen
composition within a relatively
short time. On the other hand, it is
possible to prevent the increase of
potentially allergenic pollens by an
appropriate selection of the orna-
mental and noneconomic plants to
be introduced.3

Cupressaceae are not native to the
South of ltaly. In particular, Cu-
pressus sempenirens, also called
"ltalian Cypress," was imported by
the Romans from the Middle East.
Cupressus arizonica was imported
in more recent years. At present,
they are ideally suited to the climate

of many areas in ltaly. From the
point of view of the environmental
distribution of Cupres*eceac in the
area studies, the role of changcs for
reforwtaîion and garden us€ has
been remarkable. In particular, thcy
have been extensively plantetl in the
last 40 years.

These environmental changcs
due to reforestalion and garden usc
might have played an irnportant ep
idemiologic role in the area of Sari.
Thc increased use of C'upressaceag
that has been otxcrvcd could have
been a reason for an increasing Cu-
pressaceae pollinosis prevalence.
Unfofunately, aerobiologic dsta as
well as epidemiologc data are not
available from the years before
1982. There is therefore no possibil-
ity of proving such an increase.

As stated aboven based on proper
aerobiologic observations, the diag-
nosis of Cupres*lceae pollinosis is
not a particularly challenging one
because of the relatively isolated
winter pollination of these plants
The occurrence of Cupressaceae
pollinosis in Bari relevant to 1988
was 9Vo in all subjects with polli-
nosis (C-aiaffa et al, unpublished ob
servations). This rale placd Cu-
pressaceae fifth afler Graminase,
Parietaria, olive and Compositae a,r
a cause of pollinosis as can be s&n
in Table 2. Also indicated in the
same table are the annual pcllen
sums relevant to these pollens to
enable interpollen comparisons of
the relative alleryenic stlength to bc
made. Based on these dak, one c;ln
speculate that Cupressaceae pollens

Occunortoe
%

Table 2. fufird Pdbn Srgns ard Occunence Rates Rdevant to tfp Fiw frrost lnportart
Affergenic Polens h Bari h 1988'

Annual Poflefi Sumr
grlnrt

Parietarla
Graminaceae
Ofive
Conrpo{*tas
Cupressaceae

2,255
1,669

12,012
2n

2,107

u.n
49.94
49.16
19.n
12.60

'The annual potlen sums are expressed as pof,en grains/mt of air. The omlrrentr ratta
represent the percentage of patients sensitive to the consitJered pobro, oul d tf tfn pa$ortf
seen at our clinb in 1988 arvd given treatnrent as a result of suffedng hom ofiy pogno€it (Cdefie
et al.. unpuilished observatbns).
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are relatively weaker allcrgens than
other pollens, such as Craminaccae
or Parictaria, c$mmonly found in
the area of Bari.

Cupressus ari:onita and Cupres'
sus s$np(n'ircns should be consid'
cred thc two sfllri*s most resgronsi-
ble for Cupressaceac pnllinosis in
the ffrca studicd,
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