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Studies of prevalence of Japanese cedar
pollinosis among the resideirts in a
cultivated area
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INTRODUCTION
Japanese cedar (C ryptomeria j apon-
irzr) is one of the important sources
of lumber for construction. Its cul-
tivation is therefore popular
throughout Japan, especially on
,mountains. Airborn pollen of this
tree is the main caur" of poliinosis
in Japan.'Since pollinosis was first

#porteO by Horiguchi and Saitò,t
this cedar has become a focus of

;ffiterest among Japanese, 
"nA- 

."-
gearchers have investigated it from

{hc clini cal,2'l_ aerobiólogrc,a's and
ìmmunologtcl't aspects. 

-Recently,

Koizumi et alE reported an adjuvant
ffry of carexhausts on spe"ific IgE
productton ln mrce.

Honguchi and Saito3 and Furu_',fuhit hlng reported the main symf
lomr of allergy to Japanese cedar to
be sneezing. rhinorrhea, nasal ob-
*ru$ion, anosmia, conjunctivitis,
$perlacrimarion, itching of oo*
ffiqÈs' dermatitis, throat irrita-
ffit and cough and fever due to
il$ilnmation.
ffiBraphic areas ofpollination in
fryún havs ggsn published by Na_
F. .t alro from which ttre perioO
T Jtpanese cedar pollinosis is
hnrn. Thcsc studies Jh;;h;i rn.
F*r pouinatron p..tóo 

"I'japu-nry edar is February and Maich
l_lltr". an<J March ihr;ush Àn.il

J:l  
thr ' .1\ 'p1r16cnr of ct inical Im-

ff i : t  
I . \r \ [ i '  t - ]nrrersit '  sctroot- or-*"!e,rnf rnci {lìc f lrrrarr.hi Health centar.

in the Nikko-lmaichi disrrict. Epi-
demiologic research has been lim-
ited only to hospitalized or ambu-
latory patients. The present report
is a population studi on Japanese
gedar pollinosis (Jap. Cp) in the
Nikko-lmaichi disrrict. This districr
includes mountains and plain areas
covered with Japanese cedar fcrests,
city and farming areas with poor
plantation or the complete absence
of these trees, and thiee inter-city
roads densely lined with Japanese
gg{ars greater than 300 yearsìn age.
This report examines quantitative
aspects of related pollinosis in a
group of patients studied at a local
general hospital in Nikko and Dok_
kyo.University Hospital, and a potr
utatlon survey on Jap. Cp by a ques_
tionnaire in ígg+.

SUBJECTS AND METHODS
Psllen Counting by Gravity
Sampler
Durham samplers were used under
standard conditions in different en-
vironments, eg, at Nikko General
Hospital (city area); Imaichi Health
Center (n.ear the inter-city roads), a
Iocal clinic in the cedar fbrest 

"í.u;Dokkyo University Hospital; one oi
author's home in Utsunomiya (pre_
fectural Capital); and Tokvo ùni-
versity-Hospital. The perioó of pol-
len collection was February ttrrough
April. Slides were collecteà at 9 nu
every day. During this period, over

90% of fallen pollen was Japanese
cedar. the remaining was white
birch and others. No mold was de-
tected. The pollen count was micro-
scopic and expressed as the num_
Der/cm'.
Clinical Study on Japanese Cedar
Pollen
The patients having Jap. Cp in
Nikko and Dokkyo University Hos_
pital from March through 

-April,

I984-1985 were skin testèd bv-rhe
scratch method with 15 alleigens
(described in the results), usiàg a
seri,al_endpoint îitration response
and RAST titers and subjèctive
symptoms were also evaluated. For
skin tests, Ishizaki's criteriar2 were
used according to methods de_
lcribed previously by the Japanese
Society of Allergology.
T.he lopulation Sumey Through
the Questionnaire
fhr subjects were randomly se-
lected per familial unit from a list
of total residents in the Nikko-Imai-
$j a!st1c1 (approximately I 00,000).
Of 817,631 famil ies 11t.26 re_
sponded, which included 1,527
males and 1,60ó females.

The questionnaire was distributed
and explained thoroughly. After
completion, the questionnaires were
collected by local sktionary health
volunteers, who were eduóated at
the Imaichi Health Center and li-
censed by' local authorities. Most of
them had previously been in-
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structed by the authors concerning
the purpose of this survey and inter-
view techniques. All individuals less
than 50 years old in samPled fami-
lies were generally knowledgeable
on health matters and could give
accurate answers to the question-
naire iterns. ' ,.i

The Questionnaire
The questionnaire is shown in Table
I . The sample group was suMivided
into five sample groups according to
environmental differences: ( I ) those
families living within 200 m from
main inter-city roads, which are
densely lined with old cedar trees
and where traffic is heavY all daY
long; (2) those in or near cedar for-
ests: (3) those in the city or larming
fields where cedar trees are few; and
(4) those living in high land without
cedars (>1000 m above sea level).

Follow-up Study to ConJtrm the
Sttrvev Results
There are two pathogenetic factors

Taile 1. QUESTIONNAIRE on Jap. C. Pollinosis

Section or street: Segawa
Horseholder: N.K.

important in enhancing sensitiza- extremely high -samples in 1976

tion by Japanese cedar-pollen: the (maximum) and low samples in
quantiiy of pollen in the air and 1982 (minimum) occur at two

lút ai? pollution by automobiles. places (Nikko and Utsunomiya)
Accordingly, pollen counts were (Fig I ). The curves of daily pgllen
p.rfor111.é 

' 'in^ 
different environ- counts were markedly high in Nikko

ments during April of 1985 (polli- in both Ylan yjtlt try-liehgst3e- ,

ri#L****nr':"-'",'#'*'""*,ffi:Ì
and Dokkyo University Hospitàt in most pollinated areas while Utsu- :

1985 were tested UV s"iia endpoint nomiya and Do-kky-o University 'd
dilution skin testi and by RAST Hospital, located far from this area, Y
titers. and have poor cultivation density of ",i

Japanese cedar. {t
RESULTS Clinical Features of Japanese I

Pollen Counts of Japanese Cedar in ll4o',l|llen 
4

the Nikko-lmaichi District 
"' Ishizakir3 repofed clinical features 1

The pollination period of Japane"" of 147 cases of pollinosis during ,g

cedar previously was in l,,taròtr ani l:9Î1.?85 
These pu'1t-1t:-:.::t 

1
April in the Tochigl prefecture. lup- l:T:1]]th 

pollen allergens includ- 'l
anese cedar is the main potten Ou"r- i1q three animal danders and four 

''t

ing this period (over g0%). 
ln. i:?i* 

molds via the scratch 
:

quantitative pollen counts anO ttte method'

pollination period, however, rt.tl. ^^.A,t-:Î: 
be seen in Fig 2' the high-o

u- est incidence was in March in To
ItriFteo each year. Accordingly, th' cst rlluruslrutr wd) rrt rvrdrLrr rr'v 

kyo (45 cases). Seventy-three
cent of patients in this month were
afllicted by Jap. CP. From

1, May, 19&4 through April in 1985, 153 cases
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University Hospital. All cases i
both hospitals received scratch tests
with various allergens. The
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Figure 4. Age and s€x distriburions of the
subjected people per different environments.

the same tendency in age distribu-
tions among four groups. except in
the mountain-resident group that
had more older people. With those
results. a comparison of these inci-
dences of Jap. CP between diflerent
environments (without anv correc-
tion) is possible.

Criteria for selecting actual cases
of pollinosis due to Japanese cedar
pollen. The survey via the question-
naire has only one short coming and
that was that all the possible symp-
toms were assigned to the Jap. CP
group when a subject had not been
examined clinically. To avoid this,
strict criteria for the determination
of this pollinosis were adopted, ie,
patients complaining of three nasal
s)'mptoms (ie, snee zing, rhinorrhea,
and nasal obstruction) or of three
eye symptoms (ie, redness of eye,
hyperlacrimation, and itching of
eye) during the pollination period of
March and April which were classi-
fìed into the Jap. CP group. Others
who had seasonal or perennial com-
plaining of nasal or ocular symp-
toms were assigned to an undefined
group. A remarkable difference was
detected as shown in Fig 5. The age
distribution of Jap. CP was mainly
located in the )'ounger age groups.
under 40 -vears old. On the other
hand. that of the undefined group.
over i5 1'ears old continues almost
at the same lev'el regardless of the

Figure 5. Age distriburion of incidences of
Japanese cedar pollinosis compared with that
of undefined symptom group (rhinitis and/
or conjunctivi t is).

Figure 6. Incidences of Japanese cedar
pollinosis and undefined symptoms among
the residents in different environments.

age. In both figures, incidences un-
der l0 years old were at a low level.
Accordingly. criteria for detecting
actual cases of Jap. CP appear to be
reasonable.

Comparison o-f incidences of Jap-
anese cedar pollinosis in dffirent
environntents. A summary of inci-
dences for diflerent sexes and envi-
ronments is shown in Frg 6. Shown
on the Ieft of this figure are charac-
teristics of the incidence rates (Vo)
in different environments. Also
shown in this figure in the upper
half are data related to Jap. CP and
in the lower half, data from an un-
defined group. the group u'ith no
discernible symptoms. As can be
seen in Fig 6, the incidence of Jap.
CP is 9.6% of the total population
(3,133) and no dif ferences between
sexes \A'ere seen, Among Jap. CP (A)
the incidence is the highest. ie,
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b) ranous allergens in the patienrs of polli-
ficis in Feburary-April.

*re summarized in Fig 3. Although
:Srcy responded to various allergens,
959i of'them w,ere positive to Japa-

,ffi cdar pollen, while the rates to
tthen remained low except house
durt (abovr 6A%\. Jap. CP parienrs
rhowcd their symptoms up to the
cnd of April. so rhat Jap. Cp is
gggrdcrcd the main pollen in
ffitù through April in t-he Nikko-
lmaichi distr icr.

ffdgion Sumey, Through rhe
lilf:Íli0nnaire

Jnnlr-si.r r1f suhjected groups on
#frt and age drfferenles. As is
:t0*" in the upper panel of Fig 4,
lhc nunrf\'r\ ul- btlth sexes are-al_
&sdt the same. There is no differ_
rn{'t ln ilpt rlirtrihutions betw,een
ff i ffNt" ln thc l(ì\\cr pant,l of. Fig 4.thr  qr  drt1111.r" , l ro11 16 t i rc J ineient
rs*}lrriùnl{nl\ Jre lrstctl. There u,as

#{*d4.ù&+n,,u,s,,,.* 
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Figure 2. Distribution of new patients of
pol l inosis 6rr month at an e.ve cl inic in Tokyo
rn 1984-85 (147 cases in  to ta l ) .
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13.2% among residents located con-
tiguous to the inter-cit-v roads where
oiO cedar trees are Prevalent: (B)
those in the city and farming areas
near the forests, 8.8%; (C) those in
the forests with no traflic remains at
S.l7oiartd (D) those in the'moun-
tains with no cedar trees (over 1.000
m above sea level) is l . '7%. The
differences in incidences above
listed are all significant statistically
by 1 square test (P < .01 to .05). (E)
gutlhè incidence of those who live
in the city and farming areas with
poor concentrations of cedar trees
was9.6%. nearly the same as in (B).

The incidence in the undefined
group varied with a different pollen

Éattertt. It was almost identical in
groups A. B, and C. It was lowest in
D and a median value in E. The
reason(s) for these differences could
be attributed to various causes ie,
other pollens, coincidental to upper
respiratory tract infection, as well as
other factors.

It should b€ also noticed that
7A.5Vo of the whole subject popula-
tion was free of JaP. CP and other
undehned symPtoms. This could be
attributed to the absence of sensiti-
zation by JaP. CP.

The a7e ofonset ofJaPanese cedar
pollinosls related to hereditary fac-^
?ors. All subjects under l0 Years of
age were divided into two groups:
t[ose whose Parents suffered from
nasal and ocular symptoms and
those not suffering from these symp-
toms.

The Jap. CP incidence Per each
age is shown in Fig 7. Children un-
dér 3 years were free from JaP. CP
regardless of parents' symptomatol-
ogy. tttose having par€nts-with no
symptoms are almost free from this
pollinosis up to 6 years of age. Those
having parents suffering from Jap.
CP beyond 3 Years of age showed
increases commensurate with their
age. In total, the incidence of JaP.
CP among children with Parents
having symptoms was 12.3% (l4l
I 14) while the incidence of those
patients having Parents with no
sy''mptoms was onl-v 3% (41129).

These differences were statistically survey, three major nasal and/or eye

significant by x rÀu.* i.ti(f ..Oti. symplolls were used as {iagnostic
À"iè.onJ rnàíytiì *us perrò.red to criteria for the detection of Jap. CP.

evaluate the possiure rérè of heredi- Since such patients were mainly de-

iury fu.to.r. 
' 

tected by these three nasal symp--ifr. 
parents-child relationship of toms, these nasal responses are

iri;ffi ilrf i*Wng*13g1*""--#e,#Wr;*liétr'#eàHîrttffie
number eualuatff-ul *ut 1,318. the questionnaire, so that their in-

The incidence or lup. cP among cidences should be compared -with
tf,ose having parenú with symt the patient statistics in Dokkyo Uni-

i;il was f*nO to be as high as versity Hospital. ̂  _
\-e .ir" tioolotz), wtrite those?om The number of Jap. cP cases de #,
p a i e n t s w i t h n o s y m p t o m S w a S 6 . | % t e c t e d w a s 3 0 3 f r o m t h e s u r v e y 3 n 9
(qSnOD. These differences were 525 from the Universitv l::{?]. Ìî
ìtaiistically significant by x square The symptoms are sneezrng. rnlnor- '1

iest (p < .ó t ). ncioioingív, à hèred- rhea, nasal obstruction, itching or j
itary factor upp..rt to ú important pain of nose, cough, redness of eye, i

roi ir.,. onset'of Jap. cp. eye mucus. tear hypersecretion, daz-

Comparito, qf iymptoms of Jap- zJing, and itching of eye. The inci-

oniru ie1ar puiírr'.frórn the tun,tt' dences in both. groups concerning-iiiritt 
and patienti'srafistics. tn this nose are quite similar to each other,

and eye symptoms are similar in.,"
both groups. From this table, the
main symptoms of JaP. CP are*4d
sneezing, rhinorrhea, nasal obstruc' Y l

:i#. :;*,' Jfiill -#'"if # lt"&
tance. _#r
Follow-trp Studies for Confirrning .1
the Survey Results ffii

There are several findings from the
survey, but those findings should be :i
confirmed by further re.search. Aeffi
cordingly, two studies were Per-

f#f f;f i"'lfé KlfilÍlr*w'
district and others.

Daily pollen counts at dilferenl
environments in APril I-20, I98t'

if,.'3H**5lJ.T't?'s*ffiffiFigure 7. Parent+hild relationship on the

onset of symptoms. nptiL só that daily pollen countir{i

Patienb statirtiel
in Univ, Cllnlc

Table 2. Incidences of each symptom amoÎg !99 t:!g!!999

Questionaire AnalYsie

Sneezing
Rhinonhea
Nasal obstruction
Itching or Pain
Couoh
Redàess of eye
Eve mucus
Tóar Secretion
Dazzling
Itching

Îottl sarffi
t 9 9
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gb5.ó 
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B-.3,% q,Sb b86e"

98.10/o 85.5% é1.1"t" 91 9"É
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was done in April at different sites:
(A) Imaichi Health Center, located
alongside the inter-city main roads
with old Jap. cedar trees; (B) Nikko
General Hospital in the city area
near the forests; (C) a local clinic,
located in the forest area with no
traflìc air ùltution; and (D) Tokyo
University Hospital with no cedar
trees.

All curves of daily pollen counts
in the four places are listed in Fig 8.
Those curves are different from
each other. The quantity of pollen
on the slide was at markedly higlt
levels ( 1,000 to 3,000 per cm2 in a
day) in both (A) and (C), while pol-
len counts decreased to a lower level
in (B) and remain at the smallest
level in (D).

No differences were detected in
pollination between the forest area
and the region with contiguous
road'side cedar trees, even though
there were marked diflerences in the
incidence rates of Jap. CP. This may
suggest that a second factor enhanc-
ing sensitization by the pollen might
exist.':" 

Comparative study on Japanese
t'c'dilr pollen in lVikko Hospital and
Dokkvo University Hospital. Pa-
tients with Jap. CP at Nikko Hos-
pital and Dokkyo University Hos-

, pital in 1985 were tested by RAST
titers to Japanese Cedar pollen and

",**hJ 
endpoint serial dilution skin tests"-*ùsing 

Japanese cedar pollen allergen
injccted intradermally. Fig 9 shows
a difference of the endpoint curves
between Nikko Hospital (80) cases

-.,,.".flnd University Hospital (57 cases)
ffif' Feb'nrary ítrro,rgit April, 1985:

Figure 9. Distributions of endpoints of
intradermal skin test of Japanese cedar pollen
among patients in Nikko Hospital (80 cases)
and in the University Clinic during the season
March and April (57 cases) in 1985.

rqt  ldx torx rcx lo 'x  uvY

s#wgy$' Wqffiffi.$ffr,s"ffigeP
Figure 10. Correlation between RAST titer

and endpoint on Japanese cedar pollen aller-
gen.

Serial 3-fold dilutions starting from
1000x dilutions of the allergen ex-
tracts (wt/vol) were performed. The
results suggested that patients in
Nikko Hospital were more highly
sensitized than those in the Univer-
sity Hospital, because the peak di-
lution of Nikko Hospital was a mil-
lion dilutions in contrast to that of
the University Hospital, which re-
mained at ten thousand dilutions.
The ranges of the distribution of
both groups were different in differ-
ent areas. As can be seen in Fig 10,
there was a close relationship be-
tween the RAST titer and the end-
point of skin test. Its correlation
coeflicient was r: *0.725 with sig-
nificance of P < .001. Accordingly,
the patients of Jap. CP in the sub-
jected district appeared to be highly
sensitized.

DISCUSSION
The Nikko-lmaichi district consists
of mountains, forests, rice fields,
and city areas. Although the former

two regions are covered densely
with Japanese cedar trees, the other
areas are poorly cultivated with this
type of tree. Japanese cedar pollen
is dispersed widely over the whole
prefecture, and its quantity in the
air is very high in the mountain
region fless than t,000 m above'sea'
level). neighboring cities. and rice
field areas as detected by results den-
sity.

The results of the skin test on
pollinosis patients in the Nikko-
Imaichi district in March and April
indicate that the main causes of pol-
linosis is Japanese cedar pollen
(over 90%) and house dust (60%).
Other allergens play a relatively mi-
nor role. A population survey using
a questionnaire to detect the preva-
lence of Jap. CP in this district ap-
peared reasonable. Before perform-
ing this survey, previous education
for health volunteers aimed at get-
ting correct answers from sampled
families also appeared to be reason-
able.

The rate of families who re-
sponded was sufficient îor (77.2%)
two statistical analyses. The total
subject number of 3,133 was also
adequate for prevalence analysis.

The results of the survey indi-
cated an incidence of Jap. CP as
high as an average oî 9.6Vo. There
were no differences between sexes.
The pollinosis was prevalent among
-Younger people under 40 years of
age. Environmental factors ap-
peared to influence the incidence:
the highest incidence was seen
among residents alongside the inter-
city main road lined with older ce-
dar trees and having heavy auto-
mobile traflic all day long. On the
other hand, residents in the cedar
forest with less intense automobile
traflic showed a low incidence. Pol-
len counts at both areas were almost
identical in quantity, air pollution
by automobile exhausts should be
considered as an enhancing factor.

The anal.vsis of the hereditary re-
lationship to Jap. CP suggests that
at least 3 years ma1'be necessary for
establishment of sensitization in the
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children who have alleryic consti-
tution for the Pollinosis.

The immunologic studY on the
patients in Nikko HosPital . and
bokkyo University HosPital (as a
control) indicated that patients in
Nikko were fuighly sensitized by the
pollen. îre m-úiureinent by ryrial
éndpoint skin titration with Japa-
nese cedar pollen are highly corre-
lated with RAST titer of this aller-
gen.- 

The results gained from the ques.
tionnaire survey showed that sYmP
toms of Jap. CP obtained from the
survey were similar to the Patient
statistics obtained from DokkYo
University Hospital. It may be con-
cluded that the present studies have
clarified the prevalence of JaP. CP
in Nikko-lmaichi district from var-
ious aspects.

CONCLUSION
A prevalence studY of JaP. CP in a
highly endemic area was performed.
Annual pollen counts revealed that
Japanese cedar pollen was dispersed
in-large quantity in the air a-nd-that
Jap. ÒP is very common in 9.6% of
thè population. Its main symptoms
are ineezing, rhinorrhea, nasal ob-
struction, iiching or Pain of nose

and eye. Jap. CP Patients in Nikko-
Imaichi district are more highly sen-
sitized than patients in the control
areas. The population survey using
a questionnaire methodologY sug.
gesied that hereditary facto(s), air
ooltution, and automobile exhausts
ènhanced the sensitization ltspotl- -

sible for the onset of Jap. CP. These
factors were conltrmed bY compar-
ison of pollen counts in different
environments as well as immuno-
logic follow-uP of the Patients.
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