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Seasonal fluctuations of the airborne pollen grains
& spores in Chiba Prefecture (3)

Fluctuations in 1978—1980 of Cryptomeria japonica

Masa IKUSE*, Norio SAHASHI*, Akitaka MATSUDA* and
Nagako SUZUKI*

(ZAF 1 19804-5 H31H)

The fact that the allergen of pollinosis is the pollen grains of Crvptomeria japonica (Japanese cedar
pollinosis) was found for the first time in the district of Nikko, Tochigi Prefecture in 1964". Recently in
Japan, this pollinosis has been reported as one of the noticeable allergy?**. Especially in 1979, the number
of the patients increased to the utmost. However, the positive remedy for Japanese cedar pollinosis has not
fixed until now. The present study has been done one of the attempt to consider the relationship between
the number of Cryptomeria japonica pollen grains and the total number of the patients of pollinosis through
the period of the pollination.

During three seasons of Japanese cedar pollinosis from 1978 to 1980, the dispersal airborne pollen grains
of Cryptomeria japonica were collected at four urbanized areas in Chiba Prefecture, and investigated the
variation of the total number of the pollen grains per two days (48 hours) during each season in each area.
From the results of this survey, the authors got some noticeable facts to clarify the relationship between
the total number of the pollen grains and the four urbanized areas’ situations.

Futhermore, the investigation of the hourly variation of Cryplomeria japonica pollen grains has been
done in the full pollination period both in 1979 and 1980. From the results, the authors found the close

relations between the hourly total number and the effect of the humidity.
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Methods

The standard pollen-slide shelters were set at four urbanized areas (Fig. 1), 1.e. Funabashi city (reported
as Narashino city in the previous papers®®), on the roof-floor (15m. above the ground) of Toho University ;
Sakura city, on the roof-floor (15m. above the ground) of the city hall; Chiba city, on the terrace (3m.
above the ground) of Takagi's pharmacy and Kisarazu city, on the roof-floor (20m. above the ground) of
Kimitsu Chud Hospital. The slide coated with vaseline was replaced usually every two days (48 hours) -
during the period of the pollination of Crvplomeria japonica from 1978 to 1980.

In the meantime, the end of February in 1979 and the end of March in 1980, the authors observed the
hourly variations of the dispersal pollen grains of Cryptomeria japonica during 24 hours, at Funabashi city,
on the campus (on a stand 1m. above the ground) of Toho University.

The method of preparation of the slide was followed the authors’ previous papers®®.
Results and Discussion

Fig. 2 shows the fluctuations in three years of Cryptomeria japonica pollen grains collected on a slide of
10 ecm? per two days at Funabashi city (Funabashi) from 1978 to 1980. The number of the pollen grains at
the maximum peak (the largest in number per two days) was 556 in 1978, 2460 in 1979 and 452 in 1980.
The maximum peak appeared from 25th to 26th March, from 23rd to 24th February and from 18th to 19th
March n 1978, 1979, and 1980 respectively.

Fig. 3 shows the fluctuations in three years of Cryplomeria japonica pollen grains collected at Sakura
City (Sakura) from 1978 to 1980. The number of the maximum peak was 1902 in 1978, presumably 9718 in
1979 and 3000 in 1980. The date of the maximum peak was from 17th to 18th March in 1978, presumably
from 21st to 22nd February in 1979 and from 10th to 11th March in 1980. At Sakura in 1979, the authors
could not collect the dispersal pollen grains at the middle of February, when the maximum peak might be

observed.
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Fig. 1. Location of the airborne pollen
sampling areas in Chiba Prefecture

(1978—1980).
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of the pollen grains of Cryptomeria japonica

at Kisarazu city. (10 cm?, 48 hours)

Fig. 4 shows the fluctuations in three years of Cryptomeria japonica pollen grains collected at Chiba city

(Chiba) from-1978 to 1980. The number of the maximum peak was 2048, 5672, and 1555 in 1978, 1979, and

1980 respectively. The date of the maximum peak was from 25th to 26th March, from 23rd to 24th
February, and from 18th to 19th March in 1978, 1979, and 1980 respectively. The obervation in 1978 was

conducted only in the period of the full pollination of Cryptomeria japonica, so that the total number of

Cryptomeria japonica pollen grains throughout the pollination time could not be obtained in 1978.

Fig. 5 shows the fluctuations

in three years of Cryptomeria japonica pollen grains collected at Kisarazu

city (Kisarazu) from 1978 to 1980. The number of the maximum peak was 4500 in 1978, 8200 in 1979 and

1195 in 1980. The date of the maximum peak was from 25th to 26th March, from 21st to 22nd February
and from 18th to 19th March in 1978, 1979, and 1980 respectively.
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While the hourly variations of the dispersal pollen grains of Cryplomeria japonica during 24 hours in 1979
is shown in Fig. 6. From both results of the gravity and volumetric methods, the maximum peaks were
overlapped each other at the time of the lowest humidity, though the number obtained by the volumetric
method was greater about three times than that by the gravity one. The hourly variation of the pollen
grains in 1980 is shown in Fig. 7. By the gravity method, the maximum peak appeared at the time of the
lowest humidity, at about 5 p.m., but by the volumetric method, the maximum peak was observed at the
time of the highest humidity, at about midnight. Though the total number of the grains during 24 hours in
1980 was only one-tenth of the one in 1979 (Fig. 6).

The three years' results in the present study, the monthly average temperature and the monthly amount
of rainfall from February to April in each year (1978-1980) are shown in Fig. 8. The maximum peak per
two days is shown as a square on the solid line which shows a period of the pollination of Cryptomeria
Japonica, but the line represents only the period, when the pollen grains were observed over 100 grains in
each per two days. While a part of dotted line shows the uninvestigated period, regarding as an extension
line of the solid one, from the results of investigated periods in other areas.

The dispersal pollen grains of Crvptomeria japonica were collected for the first time early in February in
1979, while both in 1978 and 1980, at the beginning of March, the latter was a little earlier than the former.
The maximum peak appeared at late in February in 1979, at the middle of March in 1980 (except Sakura)
and at late in March in 1978 (except Sakura). The maximum peak at Sakura, it was observed one week
earlier than other areas both in 1978 and 1980. The maximum peaks which were the largest in numbers

during three years were observed at every area in 1979, even the smallest in number (2460) at Funabashi
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Fig. 6. Hourly variations of the dispersal pollen Fig. 7. Hourly variations of the dispersal pollen
grains of Cryptomeria japonica during 24 grains of Cryptomeria japonica during 24
hours at Funabashi city (Im. above the hours at Funabashi city (Im. above the
ground) in 1979. (gravity method, 10 cm?, ground) in 1980. (gravity method, 10 cm?,

1 hour ; volumetric method, 7//min.) I hour ; volumetric method, 7//min.)
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Fig. 8. The fluctuations in three years (1978—1980)
of the pollen grains of Cryptomeria japonica

at four urbanized areas.

was about four times larger than those of both in 1978 and 1980. The number of the maximum peak was
9718 grains at Sakura in 1979, but if the authors had observed the dipersal pollen grains at the middle of
February, they could have obtained over 10000 grains per two days.

The total numbers of Cryplomeria japonica pollen grains in the period of the pollination from 21st Feb-
ruary to 3lst March at each area in 1979 is shown comparatively in Fig. 9-A. The total number at
Funabashi (13092) was about 10%, i.e. the smallest value, while Sakura’'s one (47628) was about 37%, i.e.
the largest value, and both the total numbers of Chiba (35428) and Kisarazu (33107) were similar values,
the former is 27% and the latter 26%. While in 1980, the result 1s shown in Fig. 9-B. The total number of
Funabashi decreased 2883 corresponding to about 22% of the previous year, and Sakura's one (15444) was
also decreased to about 32% of the previous year. Furthermore, the total numbers in 1978 at each arca are
almost equal to the numbers of 1980, but slightly larger than the latter. From these results, the total
numbers in three years are extremely different between Funabashi (ca. 10%) and Sakura (ca. 40%), while
both Chiba (ca. 25%) and Kisarazu (ca. 25%) are almost the same. From the above-mentioned result, each
situation of four urbanized areas certainly have a great influence on the total numbers during the pollina-

tion period of Cryptomeria japonica pollen grains. Namely, Sakura is located at slightly elevated Shimosa
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Plateau, fairly progressed in urbanization and the large planting areas of Cryplomeria japonica are remained
in its outskirts. So that the large source of the airborne pollen grains of Cryplomeria japonica 1s quite near.
On the contrary, Funabashi is located at low land and progressed in urbanization even its outskirts, namely
the planting areas of Cryplomeria japonica are considerably small, and so the source of the airborne pollen
grains is quite few. While Chiba and Kisarazu are in very similar situation, namely, both of them locate on
a little eminence where the planting areas of Crvplomeria japonca are fairly remained. Accordingly, Chiba
and Kisarazu are in intermediate circumstances between Funabashi and Sakura.

What has caused the unexpectedly result of large number in 1979 ? The cause was supposed to be the
unusual high temperature of atmosphere. Namely, the monthly average temperature (8.2°C) of February in
1979 was higher 3.1°C than the normal one (5.1°C), and also one of March (9.4°C) was higher 1.6°C than the
normal one (7.8°C). From the reason of these unexpectedly higher temperatures, the start of the dispersal
pollen grains of Cryplomeria japonica was about one month earlier than those of 1978 and 1980. Further-
more, the total amount of rainfall In March 1979 (Flg. 9) registered 46.5 mm., that was a half or one third
of those of 1978 and 1980. Surely the number of the dispersal pollen grains in March of 1979 showed {the
largest.

It is reliably reported” that the close relationship existed between the monthly average temperature of
July in the present year and the total number of the airborne pollen grains of Cryptomeria japonica in the
next year's season.

These results indicate that the large total number of the airborne pollen grains of Cryplomeria japonica
can be obtained under the some unusual weather conditions, such as the higher average temperature in
February as seen in 1979, or the small amount of rainfall during the pollination period as seen in March of
1979 and presumably the higher average temperature of July in the previous year. While the vagetation of
Crvptomeria japonica in each pollen sampling area and the total number of the pollen grains during the
pollination period was in close relationship to each other. Namely, Funabashi has only small planting areas
of Cryptomeria japonca even in its outskirts, and had small total in number of the pollen grains among
three years, except in 1979 (but smallest in number than those of other areas). On the contrary, Sakura has
large planting areas of Cryptomeria japonica in its outskirts, and had large total number of the pollen
grains, esqecially in 1979.

It is concluded that these results can be used to consider the relationship between the number of
Cryptomeria japonica pollen grains and the total number of the patients of pollinosis through the period of

the pollination.
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