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Present Situation of Cedar Pollinosis
in Japan and its Immune Responses
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Toyoyuki Hanazawa!

ABSTRACT

Recent observations have suggested significant worldwide increase in the prevalence of allergic rhinitis and ce-
dar pollinosis. In Japan, Japanese cedar (Cryptometria japonica) and Japanese cypress (Chamaecyparis ob-
tusa) pollens are considered to be the major unique allergens and their extent of dispersal is quite large, travel-
ling more than 100 km and thus causing serious pollinosis. Cedar pollinosis is a typical type 1 allergic disease
by an adaptive immune response that occurs through the induction of allergen-specific effector T cells from
naive T cells. We examined the number of Japanese cedar pollen specific memory Th cells in the peripheral
blood of the patients and found that the cedar pollen specific IL-4-producing Th2 memory cells increased during
the pollen season and decreased during the off-season. However, more than 60% of the cedar-specific mem-
ory Th2 cells survived up to 8 months after the pollen season. Natural killer T(NKT) cells represent a unique
lymphocyte subpopulation and their activity is not restricted to MHC antigens. NKT cells play an important role
in innate immunity, however, the participation in development of allergic rhinitis could not be clarified.

KEY WORDS
cedar pollinosis, cedar specific Th memory cell, epidemiology, natural killer T cell

Osaka, causing wide-spread pollinosis, although no

CEDAR POLLEN actual data describing the distance traveled was avail-
In recent years, many countries have experienced an able. A detailed simulation study considering the re-
increase in the prevalence of allergic rhinitis.1.2 Dust sults of real-time pollen distributing information was
mite allergen is responsible for at least 90% of cases conducted using large computers and Figure 1 shows
of perennial allergic rhinitis, while arboreal pollen, in- the source and areas from which the cedar pollen de-
cluding that of cedar and Japanese cypress, is impor- tected at Chiba University Hospital had spread.
tant in Japan.34 Cedar forest covers nearly 18% of the These dark spots indicate the areas where the cedar
total land area of Japan, while Japanese cypress is pollen originated. Pollens blow to Chiba city from the
concentrated in the Kanto region and the western cedar planting areas of Boso Peninsula, as well as
part of the country. Both cedar and Japanese cypress from the north Kanto area, Nikko, Izu Peninsula and
produce enormous amounts of pollen. In Japan, pol- Shizuoka Prefecture. This study suggests that cedar
len counts are typically measured using the gravimet- pollen actually can travel more than 100 km and
ric method with a Durham sampler, in contrast to cause pollinosis in a large area.

Western countries in which a Burkard sampler is Cedar pollen dispersal precedes Japanese cypress
typically used. In a study in Chiba Prefecture in 2005, pollen dispersal, and approximately 70% of patients
the amount of air-borne pollen counted with a Bur- with cedar pollinosis are also allergic to Japanese cy-
kard sampler was about 12 times greater than that press pollen because of a common antigen.6 Disper-
counted with a Durham sampler.5 In addition, distinct sal of cedar and Japanese cypress pollen generally ex-
from grass pollen, which only spreads less than 100 hibits an arch-shaped pattern with time: cedar pollen
meters, cedar and cypress pollen travel a long dis- dispersal starts in early February and reaches a peak
tance and reach major cities, including Tokyo and between late February and early March, and is fol-
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Fig. 1 The source areas from which the cedar pollen detected at Chiba University Hospital spread. This is the
computer simulation study done by Mr. Kunihiko Yokota et al., at Weather Service Co.,Ltd..

lowed by dispersal of Japanese cypress pollen, which
reaches a peak from late March to early April, with
some variation due to changes in the climate each
year.”8 The pollen dispersal season lasts for more
than 10 weeks in and around the Tokyo area.

PREVALENCE OF CEDAR POLLINOSIS IN
JAPAN

A survey based only on a questionnaire has the risk
of inclusion of a high rate of false-positive cases, be-
cause allergic rhinitis is sometimes difficult to distin-
guish from acute upper respiratory infection and even
normal healthy individuals may exhibit mild, non-
specific nasal symptoms, such as sneezing and nasal
secretion. In particular, cedar pollen dispersal season
is also high flu season. An allergen-specific IgE test is
necessary to avoid a high incidence of false positives,
but it has been difficult to conduct an epidemiological
study in Japan because of laws preventing use of per-
sonal information. In 2008, a questionnaire was posed
to the Otorhinolaryngologists nationwide to deter-
mine whether their families suffered from allergic
rhinitis. Although the rate of return of the question-
naire was low, i.e., 40% and the bias of the population
could not be ignored, an accurate diagnosis was ex-
pected.

According to the analysis of this questionnaire,®
the prevalence of perennial allergic rhinitis and of ce-
dar pollinosis was 23.4% and 26.5%, respectively. In
particular, the prevalence of cedar pollinosis in-
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creased more than 10% compared with that observed
in a similar questionnaire conducted in 1998. Al-
though the peak of cedar pollinosis is in those in their
thirties to forties, the age onset of pollinosis has been
decreasing (Fig. 2).

Figure 3 shows the annual amount of cedar pollen
dispersal in Japan, which we examined in 2005. The
darker brown parts indicate areas where cedar pollen
counts were high. We studied the influence of various
amounts of pollen exposure on the development of
pollinosis and mite allergic rhinitis in elementary
school students from schools in rural areas where the
movement of students out of or into the school was
uncommon. The annual amount of cedar and cypress
pollen differed among these five regions. The pollen
level was very high in southern Yamanashi: about
7,000/cm? on average for the last five years, as deter-
mined using Durham pollen samplers. In contrast,
the pollen level was low in northern Yamanashi and
inland Akita, at about 2,000/cm2, and very low in
coastal Akita, at about 500/cm2. The pollen level in
Chiba was about 4,000/cm2.

Figure 4 shows the detection rate of cedar- and
mite-specific IgE in students in these regions. The
positive rate for Japanese cedar was about 60%, ex-
cept for students in coastal Akita, who had a rate of
only 23%. The positive rate for mite IgE was about
50% in each region. These results suggest that the
sensitization rate for mite allergen is almost the same
nationwide, whereas that for cedar pollen is depend-
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