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An investigation of water-soluble organic carbon
(WSOC) in atmospheric particles was conducted as
an index of the formation of secondary organic
aerosol (SOA) from April 2005 to March 2006 at
Maebashi and Akagi located in the inland Kanto
plain in Japan. Fine (<2.1 um) and coarse (2.1-11
pm) particles were collected by using an Andersen
and WSOC, organic
carbon (OC), elemental carbon (EC), and ionic

low-volume air sampler,

components were measured. The mean mass
concentrations of the fine particles were 22.2 and
10.5 ug m™ at Maebashi and Akagi, respectively.
The WSOC in fine particles accounted for a large
proportion (83%) of total WSOC. The
concentration of fine WSOC ranged from 1.2 to 3.5
Hg-C m™ at Maebashi, rising from summer to fall.
At Akagi, it rose from spring to summer, associated
with the southerly wind from urban areas. The
WSOC/OC ratio increased in summer at both sites,
but the ratio at Akagi was higher, which we
attributed to differences in primary emissions and
secondary formation between the sites. The fine
WSOC concentration was significantly positively
correlated with concentrations of SO,?, EC, and
K*, and we inferred that WSOC was produced by
photochemical reaction and caused by the
combustion of both fuel and biomass. We estimated
that SOA accounted for 11-30% of the fine particle
mass concentration in this study, suggesting that
SOA is a significant year-round component in fine
particles.
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Clarification of the predominant

sources of antimony in airborne particulate
matter and estimation of their effects on the
atmosphere in Japan. Environ. Chem. 2009; 6:
122-132.

By focusing on the similarities in elemental
composition, particle size distributions of elemental
concentrations, and microscopic images between
the ambient airborne particulate matter (APM) and
several potential sources, we discussed the
predominant sources of antimony (Sb) in APM in
Japan. The distribution of Sb concentration in
size-classified ambient APM  showed a
characteristic bimodal profile in which peaks were
found in coarse (3.6-5.2 um) and fine (0.5-0.7 pm)
fractions. Elemental ratios, particle sizes, and
microscopic images observed in the coarse APM
fractions were found to be in good agreement with
those of brake abrasion dust. On the other hand,
in the fine APM fractions, fly ash originating from
waste incineration was identified as the most
probable source of Sh. Chemical mass balance
analysis was performed to determine the effects of
the emission sources of Sh, and it was revealed that
brake abrasion dust and waste fly ash were the
dominant sources of Sb in the coarser and the finer
fractions of APM, respectively.  This study
provides important clues to understand the cycles
and fates of Sb in the environment.
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Antimony (Sb) and its compounds have

distinguished physicochemical properties. Hence,
they have been widely used as functional materials;
moreover, awareness regarding its negative impact
on the environment and ecosystem has increased
considerably. This chapter aims at providing an
overview of the available studies on the recent
enrichment of Sb in airborne particulates and its
potential sources. The analyses of samples of



environmental archives such as peat and ice cores
have revealed marked changes in the concentrations
of various atmospheric pollutants, probably due to
the changes in human activities after the Second
Industrial Revolution. In fact, historical studies
have revedled that the temporal trend of the
anthropogenic impact of Sb on the environment
between the mid- and late 20th century was
strongly dominated by two emission sources. coal
combustion and metallurgical processes.
Interestingly, another remarkable enrichment of Sh
has been observed during the last several decades,
implying the emergence of some new
anthropogenic Sb sources. This emergence is most
likely to be related with the recent expansion of Sh
applications as functional materials, such as a flame
retardant for plastics and chemical fibers and as a
lubricant for automotive brake friction materials. In
this chapter, first, the latest knowledge on the fate
of Sb through mining, fabricating, usage, and
emission to the atmosphere and the toxicities of
various Sb compounds are briefly summarized with
the aim of providing an in-depth understanding of
this topic. Then, the temporal trends of Sb in the
environmental samples are reviewed for the
purpose of discussing the relationship between Sb
behaviors and human activities. Subseguently,
current studies on airborne Sh, which are carried
out in various parts of the world, are overviewed,
and the potential sources of Sb are characterized.
Moreover, abrasion dust from automotive brakes is
highlighted to be an important Sb source that
potentially affects highly-trafficked areas. Finally,
we include the outlook on the demand for Sb
compounds and subsequent changes in the Sb

concentration in airborne particul ates.

lijima A, Sato K, Ikeda T, Sato H, Kozawa K,
Furuta N. Concentration distributions of
dissolved Sb(Il11) and Sbh(V) species in
size-classified inhalable airborne particulate
matter. J. Anal. At. Spectrom. 2010; 25: 356-363.
In order to obtain more accurate assessments of
global contamination by potentially toxic antimony

(Sb) and the toxicological effects of Sb on
ecosystems, speciation analysis of inorganic Sb
species in size-classified airborne particulate matter
(APM) was performed.
size-classified APM (with aerodynamic diameters:
Dp <0.06, 0.06-0.12, 0.12-0.20, 0.20-0.30,
0.30-0.50, 0.50-0.70, 0.70-1.2, 1.2-2.1, 2.1-3.6,
3.6-5.2, 52-7.9, 7.9-11, and >11 pum) were
collected on a filter by using a multistage cascade

Thirteen fractions of

impactor sampler. Speciation analysis of
inorganic Sb(ll11) and Sb(V) was performed by
using HPLC-ICP-MS. Portions of sample-loaded
filters were sonicated with 30 mmol -1 citric acid
under purified N2 in order to avoid the oxidation of
Sb(lll) to Sb(V) during the extraction process.
Sh(lll) and Sh(V) were separated on a PRP-X100
anion exchange column using a mixture of 10 mmol
I-1 EDTA and 1 mmol I-1 phthalic acid (pH 4.5) as
a mobile phase, and they were subsequently
detected by ICP-MS. The size distributions of the
total Sb concentration exhibit a bimodal profile in
which peaks corresponded to fine (0.50-0.70 um)
and coarse (3.6-5.2 um) fractions. The speciation
analysis demonstrated for the first time that Sb(ll1),
which is the more toxic form, is dominated by
coarse fractions whereas Sb(V) is distributed in
both the fine and coarse fractions. The presented
high-resolution size distributions of inorganic Sb
species will provide helpful information in
discussing both health risks by inhalation exposure
to Sb and the extent of the effects of emission

sources by atmospheric circulation.

Hajime Kurosawa, Masahiro Fujita, Satoshi
Kobatake, Hirokazu Kimura, Mitsuko Ohshima,
Akira Nagai, Shingaku Kaneko, Yasuki Iwasaki,
and Kunihisa Kozawa. A Case of Legionella
pneumonia Linked to a Hot Spring Facility in
Gunma Prefecture, Japan. Jpn J Infect Dis.
2010; 63: 78-9.

Legionnaires disease, which manifests as
pneumonia or the less severe Pontiac fever, is
known to be associated with hot spring facilities
and public bath houses in Japan . Recent studies



suggest the incidence of Legionella pneumonia in
Japan is increasing .We described a case of
Legionella pneumonia, and identified the probable
source of infection as the water from a hot spring
facility in Maebashi-shi, Gunma Prefecture, Japan.
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Mitocryptide-2: Purification, Identification, and
Characterization of a Novel Cryptide That
Activates Neutrophils. J Immunol. 2009; 182:
5072-5080.

Neutrophils are a class of leukocytes involved in

Eisuke Munekata.

innate immunity by monitoring and scavenging
invading microorganisms and toxic substances. The
actions of neutrophils in damaged tissues are still
not well understood, particularly in the early stage
of inflammation, and as-yet-unknown
neutrophil-activating substances are proposed to
induce their acute transmigration and activation.
Here, we isolated and identified from porcine hearts
a neutrophil-activating peptide. Structural analyses
indicated that the primary structure of this peptide
is

formyl-Met-Thr-Asn-lle-Arg-Lys-Ser-His-Pro-Leu-
Met-Lys-lle-Ile-Asn, which is identical to that of
the N-terminal pentadecapeptide of porcine
mitochondrial cytochrome b; we therefore named
isolated peptide
(MCT-2), since we have recently purified and

the newly “mitocryptide-2"

identified mitocryptide-1, a different class of a
neutrophil-activating peptide. Synthetic MCT-2 and

its human homolog hMCT-2 induced
B-hexosaminidase release in and chemotaxis of
HL-60 cells differentiated into

neutrophilic/granulocytic cells. The induction of
B-hexosaminidase release, chemotaxis, and the
increase in the intracellular free Ca®* concentration
by hMCT-2 were completely suppressed by
pertussis toxin, indicating the involvement of Gi- or
Go-type G proteins in the signaling pathways.

Moreover, MCT-2 and hMCT-2 also stimulated
B-hexosaminidase secretion in human neutrophils
isolated
concentration-dependent

blood in a
manner. Additionally,
these peptides partially competed  with
[3H]formyl-Met-Leu-Phe binding to HL-60 cells
differentiated into neutrophilic/granulocytic cells,

from  peripheral

presenting the possibility that the receptor for
MCT-2 and hMCT-2 is one of the formyl peptide
receptors. These results demonstrate that MCT-2
and its human homolog hMCT-2 are cryptides that
activate neutrophils, thus suggesting the presence
of regulatory mechanisms involving such

mitocryptides in innate immunity.
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analysis of human rhinovirus species A (HRV-A)
isolated from children with acute respiratory
infections in Yamagata, Japan. Virus Res. 2010;
147. 265-274.

We performed phylogenetic and cluster analysis
of human rhinovirus species A (HRV-A) isolated
from 76 children with acute respiratory infection in
Yamagata prefecture, Japan during the period
2003-2007. Phylogenetic trees based on the
nucleotide and amino acid sequences of the
VP4/VP2 coding region showed that the present
strains could be classified into 11 and 8 clusters,
respectively. The homology among the present
strains ranged from 66.6% to 100% at the
nucleotide level and 84.7% to 100% at the amino
acid level. The interspecies
(meantstandard deviation) was calculated to be
0.235+0.048 at the nucleotide level and
0.076x+0.033 at the amino acid level. In addition,
the phylogenetic trees created based on the
nucleotide and amino acid sequences showed that

distance

HRV-A strains belonging to some clusters were
associated with both upper respiratory infection and



wheezy bronchiolitis, while other strains were
associated with upper respiratory infection alone.
These results suggest that the present HRV-A
isolates had a wide nucleotide divergence and were
associated with acute respiratory infection,
including upper respiratory infection and wheezy
bronchiolitis, in Yamagata prefecture, Japan during
the investigation period.
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lijima A, Sato K, Ikeda T, Sato H, Kozawa K,
Furuta N. Speciation of antimony (Il11) and
antimony (V) present in size-classified airborne
particulate matter. 6" Asian Aerosol Conference,
Bangkok, Thailand (2009 Nov)

Airborne Particulate Matter (APM) has become
one of the most concerning aspects in recent air
pollution issues. Because APM contains various
kinds of harmful chemicals, the exposure to APM is
believed to induce some adverse effects for human
health. Our previous studies have demonstrated that
APM in the central Tokyo has been extremely
enriched with potentially toxic antimony (Sbh), and
have identified waste fly ash and automotive brake
abrasion dust as its predominant sources. To assess
the health risk, it would be essential to clarify the
particle size distribution of Sh. Additionally,
because the toxicities of Sb vary depending on their
chemical forms, not only the determination of total
concentrations of Sb but also the identification of
chemical forms of Sb species will be necessary.
This study highlights inorganic Sb species present
in the size-classified APM. Thirteen fractions of
size-classified APM (with Dp < 0.06, 0.06-0.12,
0.12-0.20, 0.20-0.30, 0.30-0.50, 0.50-0.70,
0.70-1.2, 1.2-2.1, 21-36, 3.6-5.2, 5.2-7.9,
7.9-11, and > 11 pm) were collected. For the
prevention of oxidation from Sh(lll) to Sb(V), citric
acid was used as an extractant. Sb(lll) and Sb(V)
present in the extracts were separated by high
performance liquid chromatography equipped with
an anion exchange column, and subsequently
detected by inductively coupled plasma mass
spectrometry. Sh(lll), the more toxic form, was
abundantly found from the coarser (1-10 pm)
fractions. On the other hand, Sh(V) was detected
from both the finer (0.1-1 um) and coarser (1-10
pm) fractions.

Hagino H., Sasaki S., Nakayama A., Kumagai
K., lijimaA., Shimoda M., Takami A., Hasegawa

S., Kobayashi S., and Sekiguchi K.. Organic fine
particles from photochemical events in central

Japan by high-resolution aerosol mass
spectrometry. 6" Asian Aerosol Conference,
Bangkok, Thailand (2009 Nov)

An  organic  aerosol sampled  during

photochemical active episodes in July and August
of 2008 in Maebashi, central Japan, was analyzed
with a high-resolution time-of-flight aerosol mass
spectrometer (HR-ToF-AMS) and complementary
instrumentation. In previous long-range transport
studies of air pollutants conducted in the
mountainous region more than 100 km inland from
the large emission sources along Tokyo Bay in
central Japan, the behavior of total suspended
particles was investigated and their components
were analyzed. In that study, the rising of fine
particle mass concentration was frequently
observed during photochemical active events in the
daytime. Furthermore, the concentration of organic
aerosols increased along with that of secondary
organic components such as CO," and CsHs0" (m/z
= 43.990 and 57.034, respectively), which are
present in oxygenated organic aerosols. The
temporal variation in the concentration of organics
observed here was similar to the results observed in
the previous long-range transport studies, with
organic aerosol comprising more than 25% of the
fine particulate matter mass. Corresponding
increases in the concentrations of ozone and
gaseous carbonyls also were observed. Moreover,
organic hydrocarbons such as C,Hy" (m/z = 57.705)
increased with an increase in the black carbon
produced from a burning source. Concentrations of
inorganic aerosol species such as NOs; , Cl , and
NH," did not noticeably increase during the
daytime. These results suggest that gas-to-particle
partitioning related to temperature played an
important role in driving the diurnal cycles.
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On the behavior of atmospheric ultrafine
particles (UFP ; less than 0.1 um), measurement of
PMy 1 using impactor filter was carried out in
Gunma (rural area) during summer and winter of
2008. The collection period was 11 hours to make a
distinction between daytime and nighttime.
Analysis of organic carbon (OC) and elemental
carbon (EC) were performed using a
thermal-optical carbon analyzer based on Improve
protocol, and ionic components (SO42', NOs', NH4")
were extracted with pure water to analyze with an
ion chromatograph. After acid degradation of filter
using microwave, multielement analysis of trace
metals (V, Cu, As, Se, Cd, Sb and Pb) was also
performed by an inductively coupled plasma-mass
spectrometry to identify UFP sources using positive
matrix factorization (PMF) analysis. In main
components (EC, OC, SO,%, NO3', NH,4") of PMg,
there was high contribution of OC between summer
and winter. And the analyzed total PMy
concentration was a little higher in summer than in
winter. However, ion concentrations (especially,
NOz3) of PMgwere higher in winter. Results from
PMF indicated that nine factors in summer and six
factors in winter contributed to the observed
ambient PMgy .. There were three main sources
(secondary sulfate and nitrate, combustion, vehicle),
however, in the case of UFP, the factors were
combined with each other due to mixed sources.
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