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Opinion on Drinking Habits and Knowledge
towards Drinking in Japan.

Zhang Y, Satou T, Takayama Y, Yahata Y,
Takashina K and Nakanuma T.

The 38™ Conference of the Asia-Pacific Academic
Consortium for Public Health 2006
December 3-6, 2006, Bangkok, Thailand

[ Objective]
The purpose of the study was to examine the
drinking habits and knowledge towards drinking
among Japanese physicians.

[ Method]
4000 Japanese physicians aged 20 years or over,
were asked to complete a self-administered
questionnaire survey in the autumn of 2003.
Drinking habits were represented in the
questionnaire by the frequency of alcohol
consumption and categorized into 6 classes: <l
day/month, 1 to 3 days/month, 1 to 2 days/week, 3
days/week, 4 to 5 days/week, and every day. People
who reported alcohol consumption at least once per
week were asked further details on the wusual
amount and type of alcohol. The amount of all
drinks was calculated in Gou units (1 Gou=180ml)
of Japanese wine, which 1is approximately
equivalent to: 500ml of beer, 90ml of Shochu,
180ml of wine and 60ml of whisky. Knowledge of
healthy drinking habits was tested on the
understanding that 1 Gou of Japanese wine per day
is considered to be a healthy limit, as recommended
by the 21st Health Plan of Japan.

[Results]
A total of 2649 physicians provided valid responses
and were analyzed in our study (45.9% male and
54.1% female). The percentage of males considered

to have a drinking habit was 78.4%, in particular

g 1160
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56% of 50-70 year olds were drinking almost
everyday. In comparison only 39% of all females
consumed alcohol, the majority of who (55%)
consumed less than 1 Gou/day and 36.7%
consuming between 1 to 2 Gou/day. Knowledge of
healthy drinking habits was greater in men than in
woman (56.4% vs 48.6%) and significantly greater
for the drinking group compared to the
non-drinking group, even after adjusting for sex
(61.3% vs 40.4%, p<0.001).

[ Conclusions]

This study found a higher knowledge towards
drinking among drinkers in the general Japanese

population compared to the non-drinker.

Suggestion of Lifestyle Factors Related to
Colorectal Cancer in Akita population

OB EERE T BT VR R

%65 [m] B AN R A
2006 4E 10 H &I

[ Objectives]

Colorectal cancer is a leading cause of cancer
deaths in Akita prefecture, Several studies reported
that lifestyle factors such as dietary intake, alcohol
intake, smoking and physical activity are related to
the incidence of colorectal cancer. The 21st
Health Promotional Plan of Akita recognizes the
need to reduce digestive cancer mortality and
particularly colorectal and stomach cancers. In
order to suggest healthy lifestyle changes to reduce
the incidence of colorectal cancer we test to
investigate the present state of the colorectal
cancer-related lifestyle factors in Akita population.

[ Methods]

Data was extracted from the Survey of Nutrition
and Behavior in Akita Prefecture, 2001. We also
referred to 1987 and 1996 versions of the same
survey and also to the National Nutrition Survey of
Japan, 2001. Main outcome measures included
alcohol intake, smoking, physical activity, obesity

and dietary amounts of fats and oils, stockbreeding

meats, dairy, pickled foods,
vegetables, rice, algae etc.
[Results]

1178 Akita people were described in this study,

green-yellow

including 542 males and 636 females. The
proportion of males aged 20 years or older
considered having a drinking habit was 64.4%,
especially high were the 40-50 and 60-70 year
groups in 75% and 72%, respectively, 60% of males
aged 40-70 years had a drinking habit. Salt intake
was high trend in both males and females. 24.3%

of female aged 40-49 years were considered

obesity. Green-yellow vegetable intake was
87.9+82.8 g/day in male and 91.5+86.2 g/day in
female less than the national average. The

proportion of males aged 40-49 and females aged
30-39 years group have low physical activity habit
were 8.6% and 5.7%, respectively. The groups
aged 60 years over have low amount of physical
activity. Our study suggests that increasing
green-yellow vegetables intake and habitual
physical activity, while decreasing pickled foods
intake, in combination with weight maintenance in
middle-aged females and the reduction of alcohol
intake in middle-aged males, may be reduce the

incidence of colorectal cancer in Akita.
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Virulence-associated Genes and Molecular
Epidemiological Traits of Shiga
Toxin-producing Escherichia coli O121

Jun Yatsuyanagi, Takayuki Konno, and
Shioko Saito

6th International Symposium on Shiga Toxin
(Verocytotoxin) Producing E. coli Infections.
29 October - 1 November 2006,

Melbourne, Australia

Shiga Toxin-producing Escherichia coli
(STEC) OI121 has been implicated in some
outbreaks of diarrhea in Japan and is the only
non-0O157 STEC serotype to have been implicated
in HUS in AKITA prefecture.

characteristics, however, underlying the higher

The virulence

pathogenicity of this particular STEC serotype are

still not fully understood. In this study, we

examined among the different serotypes the
distribution of virulence-associated genes that are
commonly associated with both HUS and epidemic
disease, including stx, eaeA, and genomic island
(OI) genes - recently identified in STEC serotypes,
such as STEC O157. The molecular
epidemiological characteristics of STEC O121 were
also compared with those of other STEC serotypes.
Twenty-one STEC OI121 isolates, including 19
clinical isolates from diarrhea patients (12 diarrhea,
5 bloody diarrhea and 2 HUS) and 2 bovine
isolates, were employed. Stx, eaeA and genes
comprising OI-122, -1, -47, -141, and -154 were
detected by PCR. The pulsed-field gel
electrophoresis (PFGE) patterns of Xbal digested
chromosomes from the different STEC O121
isolates were compared with those of STEC 026
and STEC O157 using Finger Printing II software.
All of the STEC 0121 isolates were positive for
stx2, eaeA, and genes comprising OI-122, but were
negative for OI-1, -47, -141, and 154.
of the PFGE patterns of the STEC O121 isolates
were 69.9%, which was higher than the similarities
observed among the STEC O157 isolates (56.8%)
or among the STEC 026 isolates (57.7%).  Thus,
the STEC O121 clones possess OI-122 but lack
OI-1, -47, -141, and -154, confirming that they are
representative of the “Seropathotype B” and
It has been

Similarity

comprised of closely related clone.
proposed that stx2 is one of the risk factors of HUS
and that the intimin product of the eaeA gene,
serves as an adhesion for STEC. Our present
results, therefore, support the hypothesis that
OI-122, as well as stx2 and eaeA, may be important

for the higher pathogenicity of STEC O121.
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Characterization of a Multi-drug Resistant
Shiga  Toxin-producing E.coli 0103
harboring the CTX-M-14 ESBL Gene

Takayuki Konno, Jun Yatsuyanagi, and
Shioko Saito

6th International Symposium on Shiga Toxin
(Verocytotoxin) Producing E. coli Infections.
29 October - 1 November 2006,

Melbourne, Australia

Shiga toxin (Stx)-producing E.coli (STEC) is
associated with severe human illnesses such as
bloody diarrhea. In Akita prefecture, Japan, about
30 cases of STEC infection have been confirmed
per year since 1996. The majority of these cases
were caused by strains of serogroup 0157, followed
by those of serogroups 026 and O103. We
examined a total of 184 STEC isolates, including
strains 114 0157, 60 026, and 10 O103, for
antimicrobial resistance to ampicillin, cefalotin,
cefotiam, ceftazidime,

cefepime, cefotaxime,

chloramphenicol, fosfomycin, kanamycin,
norfloxacin, streptomycin, and tetracycline by the
Kirby-Bauer method. Among the 184 strains
examined, 48 strains, including strains 24 0157, 21
026, and 3 0103, were resistant to at least one
antimicrobial agent. EC-8960 isolated on the 2™
August 2004 from a diarrheal patient, Stx; and an
eaeA-positive STEC 0103, was resistant to
cefotiam,  cefotaxime,

ampicillin,  cefalotin,

cefepime, kanamycin, streptomycin, and
tetracycline. EC-8960 was positive for the
beta-lactamase genes TEM and CTX-M, but not
SHV. By DNA sequencing of PCR products, TEM
and CTX-M were determined to be blargy.; and
blacrxm.14 respectively. The location of the
blacrx.m.14 was determined to be within the
chromosomal migration position by Southern blot

analysis with a PCR-generated internal fragment of

blactx.m.14 to plasmid DNAs prepared by the Kado
& Liu modified method. EC-8960 was also positive
for the ISEcpl transposase gene which was a
putative mobile element associated with blactx.y.14-
However, cefotaxime-resistant

were not obtained by using E.coli C600 CSH-2 as

transconjugants

a recipient. Despite the many classes of
antibmicrobial resistant strains identified from
human and animal STEC strains isolated
worldwide, reports of acquired resistance to
extended-spectrum beta-lactams are quite rare. This
constitutes a new concern for multi-drug resistance
surveillance because transposons are often
associated with the spread of antimicrobial resistant

genes.
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Elemental Analysis of Atmospheric Particles
Collected on Quartz-fiber and PTFE Filters
Using In-air Helium lon Induced X-ray
Emission Method

K. SAITOH, H. IMASEKI*! and M. YUKAWA*!

10™ Conference on Nuclear Microprobe
Technology and Applications
9 — 14 July, 2006, Singapore

The chemical composition of atmospheric
particles is commonly investigated by analyzing
atmospheric particles collected on a filter. In
elemental analysis by particle induced X-ray
emission (PIXE) method, the filter samples are
mounted on a target frame and directly analyzed.
Quartz-fiber and polytetrafluoroetylene (PTFE)
filters are generally used for collecting atmospheric
particles. However, it is difficult to directly analyze
atmospheric particles collected on those filters by
conventional PIXE method because of high
background of X-ray spectrum due to electric
charge accumulated on the filter. Therefore, as the
first step, we carried out elemental analysis of
atmospheric particles collected on the quartz-fiber
filter and the PTFE membrane filter by in-air PIXE
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method, in which a target was bombarded with 2.6
MeV proton beam in atmospheric pressure of
helium gas for discharge of the filter. We found
that, in the case of the proton beam, background of
the X-ray spectrum was still large and it lowered
the detection accuracy of the light elements such as
Al, Si, K, Ca etc. important for identifying the
behavior and characteristics of atmospheric
particles. Then, as the second step, we tried direct
elemental analysis of atmospheric particles
collected on the quartz-fiber and the PTFE filters
by in-air PIXE method with 5.1 MeV Helium ion
beam, which makes the X-ray spectrum background
low. Samples used in this study were NIST urban
particulate matter (SRM 1648) collected on
quartz-fiber and PTFE filters using special small
chamber and NIST air particulate on filter media
(SRM 2783; polycarbonate membrane filter). We
found that, the Helium ion beam suppressed
background of X-ray spectrum and enlarged the
peak height of the light elements compared with the
proton beam. Then, detection and quantitative
determination of these elements was much
improved.

*!: National Institute of Radiological Sciences

Chemical Composition of Nanoparticles in
Roadside Atmosphere in Japan

A. FUSHIMI*!, S. HASEGAWA*!, K. SAITOH,
Y. FUIITANI*!, K. TAKAHASHI*!,
K. TANABE*! and S. KOBAYASHI*!

10" ETH-Conference on Combustion Generated
Nanoparticles
21-23 August, 2006, Zurich, Switzerland

Ultrafine particles (<0.1 pm) or nanoparticles
(<0.05 pm) in the atmosphere have caused great
concern recently because their effects on human
health may be stronger than those of larger
particles. High concentrations of nanoparticles are
present in roadside atmosphere, and it has been

suggested that diesel vehicles are the primary

sources of roadside nanoparticles. However, little is
known for chemical composition, sources and
atmospheric behavior of roadside nanoparticles. To
understand sources and behavior of roadside
nanoparticles, we measured volatility and chemical
composition of nanoparticles in addition to
monitoring number size distribution of them at
roadside. In this presentation, overview and some
typical results are described. From the
measurements by scanning mobility particle sizer
(SMPS, TSI) with and without thermal denuder at
250 °C, it was suggested that relatively volatile
compounds that vaporize below 250 °C were
dominant for roadside atmospheric nanoparticles.
In summer and winter from November 2003 to
February 2006, size-resolved particles, including a
nanoparticle fraction, were collected for 24 h by
means of a low-pressure impactor (LPI; DEKATI)
at roadside with heavy traffic in Kawasaki City,
Japan. Samples were weighed to obtain the particle
mass before the chemical analyses. Elemental
carbon (EC) and organic carbon (OC) were
analyzed by the Carbon Analyzer (DRI, Model
2001) based on the thermal method under the
IMPROVE protocol. 26 elements were quantified
by the proton induced X-ray emission (PIXE)
method. Organic analyses were conducted by
thermal desorption-gas
spectrometry (TD-GC/MS) in SCAN mode.
Approximately a 30 ug sample was analyzed in the
TD-GC/MS

concentrations showed bimodal distribution with

chromatography/mass

analyses. = The  particle  mass
larger peak at around 0.1 and smaller peak at
around 1 pm in winter at roadside site. EC and OC
dominated a large proportion of PM mass,
especially at around 0.2-0.4 pum, where EC peak
concentrations were observed for diesel exhaust
particles (DEP). Total carbon (TC) dominated 80%
of the PM mass for S1 nanoparticles (0.029—-0.058
pm). Since highest EC concentrations were
observed at around 0.1 pum, it was suggested that
DEP remarkably contributed to the particles in the
size range. EC constituted 79 % of TC for S3
(0.155-0.262 pm) particles. On the other hand,

EC/TC ratio was slightly smaller for nanoparticles
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than S3 particles. From PIXE analysis, high
concentrations of Na, Mg and S were detected in
the nanoparticles. These elements may be
originated from lubricating oil of automobiles.
From the TIC of S1 nanoparticles, C23 alkane or
less volatile compounds were dominant. Since
C23-C26 n-alkanes were detected from the
nanoparticles, fuel seemed to slightly contribute to
nanoparticles. After scaling the abundances, the
TIC pattern and the mass spectra of the
nanoparticles were equivalent to those of later
retention time of lubricating oil. However, the
hump abundance of nanoparticles gradually fell
below that of lubricating oil in earlier retention
time. It is suggested that lubricating oil was
strongly affected to the roadside nanoparticles, and
relatively volatile organic compounds in the
nanoparticles was evaporated in the atmosphere.

*!. National Institute for Environmental Studies

20 nm Size Particles, -

Compositions -

Inorganic

K. SAITOH, Y. KOMAZAKI*', K. SERA*?,
K. HIRANO*® and T. SHIRAT**

7" International Aerosol Conference
10-15 September, 2006, St. Paul, Minnesota, USA

It is well known that nanoparticles of high
number concentration exist in the atmosphere. In
roadside atmosphere of Japan, bimodal size
distribution with modal size diameters around 20
nm and 60-80 nm was observed. However,
chemical compositions of the 20 nm size particles
are not well known. Consequently, we have begun
to study multi-probe chemical compositions of the
20 nm size particles, and the final purpose of this
study is to clarify the chemical speciation of
nanoparticles. The present paper discusses the
information obtained from elemental compositions
by particle induced X-ray emission (PIXE), ionic
species by ion chromatography (IC) and shapes by

scanning electron microscope (SEM). Sampling of

20 nm size particles was conducted at Shinjuku in
Tokyo during the period from 19-24 December
2005. The samples of 20 nm size particles were
collected on a polycarbonate membrane filter
(Nuclepore®, 47 mm¢, no holes) using a Nanometer
Aerosol Sampler (Model 3089, TSI Incorporated)
with a Differential Mobility Analyzer (DMA Model
3085, TSI Incorporated). Elemental concentrations
in the filter sample were determined by PIXE at
Nishina Memorial Cyclotron Center, Japan
Radioisotope Association. For PIXE analysis, the
filter samples were mounted on a target frame made
of Mylar® film and bombarded by 2.9 MeV protons
from a small-size cyclotron. Ionic species in the
filter sample was determined by IC. For IC
analysis, one-half of each filter sample was directly
treated with 8 mL of ultra pure water for 20 min
using an ultrasonic apparatus. The sample injection
volume was 200 pL. The shape and chemical
components of 20 nm size particles were observed
using a SEM (Hitachi S-4800). An accelerating
voltage of 15 kV and a working distance of 10 mm
were used for SEM imaging analysis. In PIXE
analysis of each 20 nm size particles filter sample,
six elements (Si, Ca, Cr, Fe, Ni and Zn) were
determined in total, in which Si and Ca were found
to be the major components. As for ionic species,
the anions (F, ClI, NO,, Br, NOj, PO,* and
SO,%) and the cations (Na', NH,", K, Mg*" and
Ca’") were analyzed. The detected ionic species
were only NO, and NO; . With the aid of SEM
analysis, soot particles were observed in the form
of aggregated tiny particles with sizes less than 20
nm. Based on elemental and ionic species analyses
and SEM images, the chemical compositions of
inorganic 20 nm particles are elemental carbons
with slight amount of elements such as Si and Ca
and ionic species of NO, and NOj".

*!: Research Center for Advanced Science and
Technology, University of Tokyo, **: Cyclotron
Research Center, Iwate Medical University, *°:
Yokohama City

Research Institute of

Environmental Science, **: Tokyo Dylec Corp.
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Nosocomial outbreak of ceftazidime
-resistant Serratia marcescens strains that
produce a chromosomal AmpC variant with
N235K substitution

Jun Yatsuyanagi, Shioko Saito, Takayuki Konno,
Seizaburo Harata, Noriyuki Suzuki, Jun Kato,

and Ken-ichi Amano

Jpnanese Journal of Infectious Diseases, 59, 2006,
153

Serratia marcescens is a Gram-negative
bacterium that is often associated with nosocomial
infections. Here we analyzed the resistance
ceftazidime-resistant ~ S.
The five S.

infection-associated

mechanism  of the
marcescens nosocomial strains.
marcescens urinary tract
isolates were positive for chromosomal ampC and
Four of the five strains, ES11, ES31,
ES42, and ES46, were single clone and ceftazidime

The fifth strain, ES71, was susceptible

blarem.i.

resistant.
to ceftazidime.  Analysis of the deduced amino
acid sequence revealed a Glu-235-Lys substitution
in the third amino acid of the third motif of AmpC
from both ES46 and ES71, and a site-directed
confirmed that this

mutagenesis experiment

substitution is involved in the ceftazidime
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resistance phenotype. Resistance phonotype,
however, of strains ES46 and ES71 to ceftazidime
were quite different, indicating that another
mechanism, in addition to the AmpC mutation, is
also involved in determination of the resistance
phenotype of these strains.  Basal AmpC activity
was more than two times higher in strain ES46 than
in ES71, which could result in the differing
resistance phenotypes of these two strains.
Clinical

significance  and  prevalence  of

extended-spectrum cephalosporin-resistant S.

marcescens  strains  harboring the mutated
chromosomal ampC gene is unclear in Japan, which

should further be elucidated.
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PIXE Analysis of Spot Samples on New Type
of PTFE Ultra-membrane Filter-tape

Mounted in an Automated
Absorption Mass Monitor

Beta-ray

Katsumi SAITOH, Koichiro SERA*!,
Hitoshi IMASEKI*?, Masayoshi SHINOHARA**
and Masahiko FUITWARA*?

International Journal of PIXE, 16, 2006, 95-101.

In order to obtain high time-resolution, i.e.,
chemical data of atmospheric particulate matter
(PM) at one-hour intervals, we carried out direct
analysis of suspended particulate matter (SPM) on
hourly spot samples on a new type of PTFE
ultra-membrane  filter-tape  mounted in an
automated beta-ray absorption mass monitor by
conventional PIXE. Analysis of hourly SPM spot
samples revealed 20 eclements (Na, Mg, Al, Si, S,
Cl, K, Ca, Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Se, Br,
Sr and Pb) in total. Therefore, we are convinced
that the chemical information that is obtained from
high time-resolution PM spot samples on a PTFE
membrane filter-tape mounted in an automated
beta-ray absorption mass monitor will lead to new
developments in PM research. Furthermore,
elemental data obtained by the high time-resolution
along with data for ionic species compositions, and
SO,, NOx and other gaseous air pollutants at the
same level, will make possible the analysis of
detailed air pollution phenomenon.

*1: Cyclotron Research Center, Iwate Medical
University, **: National Institute of Radiological

Sciences, **: Horiba Ltd..

BARBEABK, LZERTN DA
S 3 ES
KBREEH 4238, 29, 2006, 580-584.
H AT L OB T LA i — Y 7 #E0H K
TPELHE L TRV, LR OTE

KIZTAARME~DBEBANEESN, AAREMHE O
e REKIE, Wb B HARMEEA K & M
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Effects of Extraction Solvents on the
Extraction Efficiency of Polychlorinated
Dibenzo-p-dioxins and  Polychlorinated
Biphenyls in Reference Materials

Osamu KIGUCHI*', Takashi KOBAYASHI,
Katsumi SAITOH and Nobuaki OGAW A *?

International Journal of the Society of Materials

Engineering for Resources, 13, 2006, 8§1-85.

This study investigated the extraction efficiency
of a couple of different extraction solvents for
Certified Reference Materials of soil and sediment
that include Polychlorinated Dibenzo-p-dioxins and
Dibenzofurans and Coplanar Polychlorinated
Biphenyls using Soxhlet and Pressurized Liquid
extraction (PLE). n-Hexane, toluene, acectone,
acetone/n-hexane and acetone/toluene (1:1, v/v) as
solvents were examined. Unsatisfactory results for
Soxhlet extraction were obtained using n-hexane
alone. For PLE, satisfactory results were obtained
using all solvents used for this study. The obtained
results for PLE were the same or even higher than
those for Soxhlet extraction. We also examined

relationship between solubility of 2, 3, 7,

O

8-TetraCDD/CDF in the solvent (Xpxn) and the
estimated solubility (X;). The results indicated that
a linear relation was found between Xpxyn and X for
Soxhlet extraction, but no linear relation was found
in those for PLE. The result suggests that choice of
extraction solvent for PLE requires consideration
for the analyte solubility in extraction solvent at the
temperature and pressure above boiling points of
solvents.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), **:
Faculty of Engineering and Resource Science,

Akita University.

Characterization of Atmospheric
Particulate During the Rice Straw Burning
Period in a Midsize City in Northern Japan

Katsumi SAITOH, Koichiro SERA*!,
Koichiro HIRANO*? and Yoshihiro IWTA*?

International Journal of PIXE, 16, 2006, 197-207.

Total suspended particulate (TSP) samples were
collected from three areas (commercial, residential
and agricultural) in and near Akita City in northern
Japan, October 1996 (rice straw burning period),
over three days with a one-hour sampling interval
for each area. The elemental composition and
particle shape of TSP samples were determined
and/or observed by PIXE and a Scanning Electron
(SEM)
Dispersive X-ray (EDX) analysis. In the hourly

Microscope combined with Energy
TSP samples collected during the rice straw
burning period, values of 24 elements were
determined for each area, and Na, Mg, Al, Si, S, K,
Ca and Fe were the major components. Comparing
the arithmetic means of elemental concentrations in
TSP for the rice straw burning and non-snow-clad
period (May — June 1996), in the residential and
agricultural areas the Si concentration in the rice
straw burning period was approximately two times
that in the non-snow-clad period, and K and Ca
concentrations in the rice straw burning period were

a little higher than those in the non-snow-clad
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period. In the residential and agricultural areas,
change in SPM concentration and change in Si, K
and Ca concentrations were in relative agreement
during the hours that smoke from rice straw burning
was present in the atmospheric space. With the aid
of SEM- EDX analysis, many cubic particles were
observed for almost all hourly TSP samples. The
cubic particles were of the silicon-rich type, and
their morphology was rice straw fragments or
aggregation of fragments.

*1: Cyclotron Research Center, Iwate Medical
University, **: Yokohama City Research Institute
of Environmental Science, **: Faculty of Education

and Human Studies, Akita University.

Vertical Profiles of Ultrafine to
Supermicron  Particles Measured by
Aircraft Over Osaka Metropolitan Area in
Japan

Shuichi HASEGAWA*!, Shinji WAKAMATSU*?,
Toshimasa OHARA*, Yasuyuki ITANO*®,
Katsumi SAITOH, Masamitsu HAY ASAKI*'
and Shinji KOBAYASHI*'

Atmospheric Environment, 41, 2007, 717-729.

Intensive aircraft- and ground-based measure-
ments of ultrafine to supermicron particles in the
Osaka metropolitan area, Japan, were carried out on
17-19 March 2003, in order to investigate vertical
profiles of size-resolved particles in the urban
atmosphere. Differently sized particles were
observed at different altitudes on 19 March.
Relatively higher concentrations of ultrafine
particles (31 nm) and submicron particles (0.3-0.5
um) were measured (100—200 cm°) at altitudes of
300 and 600m, whereas supermicron particles (2—5
um) were present (300-600 cm ) at higher
altitudes (1300m in the morning and 2200m in the
afternoon). The chemical composition analysis
showed that supermicron particles evidently
comprised mainly soil particles mixed internally

with anthropogenic species such as carbonaceous

O

component and sulfate. Numerical simulation using
the Chemical weather FORecasting System
(CFORS) suggested the long-range transport of soil
dust and black carbon from the Asian continent.
Total number concentrations of particles sized
10-875 nm ranged from 4.8 x 10° to 3.0 x 10* ¢cm*
at an altitude of 300m and from 7.3 x 10* to 4.8 x
10° cm™ at an altitude of 1300m. Total number
concentrations of particles size 10-875 nm
correlated very well with NOx concentrations, and,
therefore, ultrafine and submicron particles were
likely emitted from urban activities such as car
traffic and vertically transported. Number size
distributions at lower altitudes obtained by aircraft
measurements were similar to those obtained by
ground measurements, with modal diameters of
20-30 nm on 18 March and about 50 nm on 19
March.

*1. National Institute for Environmental Studies,
*2: Ehime University, *’: Osaka City Institute of

Public Health and Environment.

Polychlorinated Dibenzo-p-dioxins and
Dibenzofurans in Paddy Soils and River
Sediments in Akita, Japan

Osamu KIGUCHI*', Takashi KOBAYASHI,
Katsumi SAITOH, Yoshihisa WADA
and Nobuaki OGAW A *?

Chemosphere, 67, 2007, 557-573.
Paddy soils and sediments from the
Yoneshirogawa, Omonogawa, and Koyoshigawa
River Basins in Akita were analyzed for poly
dibenzo-p-dioxins  (PCDDs) and

(PCDFs). The levels and

compositions in those samples including soils from

chlorinated

dibenzofurans

non-agricultural areas (non-agricultural soils) were
investigated using isomer-specific analysis to
determine characteristic sources. The PCDD/PCDF
compositions in the samples were compared with
respect to possible sources. The PCDD/PCDF

concentrations in paddy soils were much higher
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than those in the non-agricultural soils and much
higher than those found in other parts of Japan.
Although PCDD/PCDFs were ubiquitous in
sediments from river sources to mouths of the
respective river basins, those concentrations were
much lower than those from paddy soils and
non-agricultural soils, and from other parts of
Japan. Comparison of PCDD/PCDF homologues
and isomer compositions for samples indicated that
compositions of paddy soils and sediments, except
for those from river sources, had similar
characteristics to PCDD/PCDFs originating from
impurities in herbicides, 2,4,6-trichlorophenyl
4-nitrophenyl ether (CNP) and pentachlorophenol
(PCP), and that compositions of river-source
sediments and non-agricultural soils resembled
those of atmospheric depositions. Results of
statistical analyses suggest that PCDD/PCDF
contamination of paddy soils and sediments is
attributable mainly to three sources: CNP, PCP, and
atmospheric deposition. Results of this study also
demonstrate that CNP and PCP are not only
important contaminants of local areas of Japan, but
that they exist throughout Akita, in northern Japan.
We therefore conclude that PCDD/PCDF pollution
caused by those compounds has a widespread
influence on paddy soils and river sediments in
Japan.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), *2,
Faculty of Engineering and Resource Science,

Akita University.

Extraction of
Polychlorinated Dibenzo-p-dioxins,
Polychlorinated Di-benzofurans and
Coplanar Polychlorinated Biphenyls from
Contaminated Soil using Pressurized
Liquid Extraction

Simultaneous

Osamu KIGUCHI*', Katsumi SAITOH,
and Nobuaki OGAW A *?

J. Chromatography A, 1144, 2007, 262-268.

O

Pressurized liquid extraction (PLE) was studied
for simultaneous extractions of polychlorinated
dibenzo-p-dioxins (PCDDs) and dibenzofurans
(PCDFs), and of
biphenyls (Co-PCBs) from a tightly bounded

condition in the soil matrix. Temperatures were

coplanar  polychlorinated

maintained at 175 and 200 °C, respectively, and
two or three static cycles for single PLE with
toluene and acetone/n-hexane were studied using a
certified reference material to compare the effects
of those conditions on recoveries. A single PLE
with two static cycles at 150 °C and the repeated
single PLE (additional PLE) were reference
methods. Satisfactory recoveries were not obtained
using tested single PLE (2,3,7,8-substituted
PCDD/PCDFs and Co-PCBs average, average
(avg.) 79-103%), but they were achieved using
additional PLE (acetone/n-hexane, avg. 115-128%;
toluene, avg. 111-132%). In addition, these
methods and additional PLE of the reference
method using acetone/n-hexane were not markedly
different (avg. 123-128%). That fact suggests that
the use of mixed solvents and additional PLE were
more important factors than temperatures and static
cycles of single PLE for quantitative and
simultaneous extractions of those compounds from
the soil.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), *2,
Faculty of Engineering and Resource Science,

Akita University.

20 nm  Size
Compositions —

Particles, Inorganic

Katsumi SAITOH, Yuichi KOMAZAKI*',
Koichiro SERA*?, Koichiro HIRANO*?
and Tadashi SHIRAT**

7™ International Aerosol Conference,
Proceeding pp. 1027, 2006, Minnesota, USA.

It is well known that nanoparticles of high
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number concentration exist in the atmosphere. In
roadside atmosphere of Japan, bimodal size
distribution with modal size diameters around 20
nm and 60-80 nm was observed (Hasegawa et al.,
2004). However, chemical compositions of the 20
nm size particles are not well known.
Consequently, we have begun to study multi-probe
chemical compositions of the 20 nm size particles,
and the final purpose of this study is to clarify the
chemical speciation of nanoparticles. The present
paper discusses the information obtained from
elemental compositions by particle induced X-ray
(PIXE), ionic

chromatography (IC) and shapes by scanning

emission species by ion
electron microscope (SEM). In PIXE analysis of
each 20 nm size particles filter sample, six elements
(Si, Ca, Cr, Fe, Ni and Zn) were determined in
total, in which Si and Ca were found to be the
major components. As for ionic species, the anions
(F, CI', NO,, Br, NO3, PO, and SO42") and the
NH,", K", Mg*" and Ca®") were
analyzed. The detected ionic species were only
NO, and NO; . With the aid of SEM analysis, soot

particles were observed in the form of aggregated

cations (Na’,

tiny particles with sizes less than 20 nm. Based on
elemental and ionic species analyses and SEM
images, the chemical compositions of inorganic 20
nm particles are elemental carbons with slight
amount of elements such as Si and Ca and ionic
species of NO, and NO; .

*!: Research Center for Advanced Science and
Technology, University of Tokyo, **: Cyclotron
Research Center, Iwate Medical University, *°:
Yokohama City

Research Institute of

Environmental Science, **: Tokyo Dylec Corp..
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DFEFHIZ L > TRBIREITIR D BDOD, X
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X)) EYRBVHREERMIC He NEA S
nNTkH, EREM (AK) &4l —v
T 7 AN—D Zn & Pb DN, o KH
RBEEMEID 2V EL o TN D,

L  BK R WRST RN & I TR SE T, *
FERKEY S 7 b ¥ —

20nm Y XHF, ZDEHER

AEEMEE  BURE— PR B A
B B — B EEI

NMCC H:[7F] 7%l 3R SO,
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TR ST,
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Side-by-side comparison of automatic pollen
counters for use in pollen information
systems

Jean-Jacques Delaunay*', Hajime Sasajima*?,
Yoshitaka Okamoto*’ and Masahiko Yokota**

Ann Allergy Asthma Immunol. 98(6),2007,
553-558.

Background: Recent effort to build an unmanned
pollen monitoring network in Japan has led to new
developments in automatic pollen counters.
In-the-field performance tests of these automatic
counters have not been reported. Objective: To
characterize recently developed automatic pollen
counters, with a view of using their data in pollen
information systems. Methods: We performed
side-by-side comparisons between 2 recently
developed automatic pollen counters and 2
reference samplers at 2 sites during the 2005 pollen
season.

Results: Both automatic counters were found to
have similar overall performance in terms of their
correlations with the reference samplers. The linear
correlation coefficient between the hourly values of
the counters and one of the reference samplers was
larger than 0.8 at both sites for both counters.
Although these results are encouraging, our
analysis also points to weaknesses of the
investigated automatic counters in the areas of
pollen  discrimination, minimum measurable
concentration, and calibration. Both counters were
found to be affected by large concentrations of
particulate matter, although the conditions and
extent to which the particulate matter disrupted the
measurements differ for the 2 sensors. The effect of
particulate matter is particularly noticeable at the
start and end of the pollen season, that is, when
pollen concentration is low relative to particulate

matter concentration. Further, it was found that one

O

of the automatic counters could not differentiate
snow particles from pollen grains. Conclusions:
The tested automatic pollen counters had good
overall performances, but weaknesses in the areas
of pollen discrimination, minimum measurable
concentration, and calibration still have to be
addressed for these counters to find widespread use
in the allergy community.

*!: Department of Mechanical Engineering,

The University of Tokyo, School of Engineering,
Tokyo, Japan. ** :Akita Prefectural Institute of
Public Health. Akita, Japan. *’ :Department of
Otolaryngology, Chiba University, Graduate School
of Medicine, Tokyo, Japan. **: Weather Service

Inc, Tokyo, Japan.
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