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Geochemical processes in the North of Asia are changing at accelerated rates due to climate
change. In 2020, were studied the submarine groundwater discharge (SGD) of different genesis
in two Arctic bays, Buor-Khaya Bay (Laptev Sea), Chaun Bay (East Siberian Sea) and in the
Estuary of Razdolnia River and Nanao Bay (Japan Sea).

In the Buor-Khaya Bay were studied the features of the isotopic and hydrochemical signals of
discharging submarine sub-permafrost groundwaters on the transect along the underwater
extension of the Lena River Delta in the Laptev Sea. This study demonstrated that the water
column at submarine groundwater discharge sites is enriched with radium isotopes. A significant
part of the short-lived radium isotopes depending on the season and hydrometeorological
conditions can has an erosive genesis, while 2?°Ra activity is due to the serious contribution of
groundwater. The light signal of 8'80 and the increased quantities of excess deuterium can
indicate that groundwater was formed when the climate was colder than today. The fraction of
sub-permafrost groundwater in the bottom layer of the studied transect reaches 7% at the plays
of the SGD. The groundwater presence was also indicated by an increase in the content of
dissolved Na" at the discharge site resulting in Ca?>*/Na* ratio decrease relative to other waters
in the Buor-Khaya Bay. The higher total alkalinity value is probably also the result of submarine
sub-permafrost groundwater discharge.

For the first time on the Arctic shelf discharge area of submarine thermal groundwaters was
discovered. Warm waters with a high activity of short-lived radium isotopes and radon were
found in the Chaunskaya Bay. The final conclusions regarding the genesis of these waters will
be made after measuring the activity of long-lived isotopes of radium at the Institute of Nature
and Environmental Technology Kanazawa University.

SGD has been discovered on the basis of the radium quartet and positive temperature anomaly
in the upper part of the Razdolnia Estuary during the period of winter runoff low and freeze-up.
According to the model calculation of radium age, the transformed ground waters with ~ 25%o
salinity travel towards the receiving basin with an average rate of 2.3 cm/s. At the same time, the
age of the salinized wedge waters is less than 8 days within about 28 km from the river mouth
bar. The currents measured in the SGD area confirm that there is an excess flow of saline water
going into the receiving basin. According to the data provided by an anchored autonomous
station installed in the area of SGD influence during the freeze-up period, the temperature
reaches 2.5 °C in the saline water wedge. The composition of stable isotopes §'%0 and 8D in the
discharge zone is subject to the sea water / river water ratio. It is considered that the main reason
for SGD is that recirculated sea water has penetrated into the upper aquifer during the winter
runoff low period and further discharged into the deepest section line of the estuary.

SDG research also was carried out at Nanao Bay in Noto Peninsula, Japan in August 2020.
Rn-222 concentration ranged from 18 to 119 Bg/m? (on average of 47 + 24 Bq/m?) and is almost
a half of that for the samples in August 2019. The sampling was performed 11 days after rain
event for this summer, but 22 hours after rain event in August 2019.  The results suggested that
rain event is important for the increase in Rn-222 concentration of bottom seawater. We also
determined 8D and 8'80 of seawater samples, and elemental composition and isotopic ratio
(8"3C and 8'5N) to identify characteristics of surface marine sediments.
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We will make presentation at annual meeting of related society in Russia and
Japan.
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FECRT FHIZERS E LTEERTWRolz, 2O T a Y Loarila s
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Front Endocrinol, 2021)
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In marine ecosystems, bottom sediments are an essential component. In
bottom sediments, substances different origin accumulates, the most dangerous of
which are pollutants, which under certain conditions (natural and man-made) can
pass into the water column, causing its secondary pollution. Contaminated bottom
sediments affect the species composition and abundance of bottom and bottom
organisms, marine biogeochemical cycles, and disruption of the biocenosis chain.
There are a many methods for the extraction of heavy metals from marine sediments.
First of all, it depends on the research task; moreover, for each element, the choice
of measurement technique depends on the measurement range and error. Each
technique uses its own method of preparing samples for analysis.

The main objective of the study is to assess the content of gross and available
forms of heavy metals in the bottom sediments of the northern part of the Sea of
Japan.

The research objects were bottom sediments of the northern part of the Sea
of Japan. Sampling was carried out using geological columns at a depth of 1120,
1385m, 1794m, and 3246m from layers 10 cm, 30 cm and 50 cm. The determination
of the of organic matter was carried out by the bichromate method according to
GOST. Total contain of heavy metals were determined by ARLQUANT’X EDXRF
Spectrometer. Determination of acid-extractable elements: sediment were digested
in 1 M HCI (pH~0) to determine the potential “bioavailable” metals. Approximately
0.2 g of dried sediment of each sample was accurately weighed, using a calibrated
balance, into individual 50-mL glass beakers. Exactly 10 mL of 1 M HCI was added
to each beaker, and the contents constantly agitated and allowed to digest for 2 h at
room temperature. Afterwards 6 mL of the digest from each of the beakers was
extracted using a calibrated pipette and transferred to 50 mL volumetric flasks,
which were made up to the mark using Milli-Q water and the contents of the sealed
flasks thoroughly mixed. The heavy metal content was determined by the atomic
absorption method on a Shimazu AA 6800 spectrophotometer.

From the data, we see that the variation in the values within the bottom
sediment profile at depths of 100 and 3200 m is insignificant, which means that the
conditions for the accumulation of organic matter at these depths were relatively
stable throughout the formation of the entire 1.5-meter strata. At a depth of 1400 m
to 1800 m from a depth of 100 m, we see a sharp change in the content of organic
carbon, which is probably associated with a change in the conditions of its
accumulation. If we characterize the spatial change in the content of organic carbon
in this profile, then we can see that for the upper 10 - 75 cm, the conditions for
accumulation of organic carbon are more or less the same (TOC content from 1.69%
to 2.81%), which may indicate similar biogeochemical cycles occurring in this area.

Tab. 1. Content of organic carbon within bottom sediment profiles

H, sm 1120, m 1385, m 1794, m 3246, m
(LV81-13) (LVE1-35) (LVS1-44) (LV 81-05)
10 237 2349 2,079 1,687
30 2,667 2364 1,846 1,453
50 2,807 2,09 2,499 2,136
75 2,714 1,98 2,01 1,87
4 %303



The change in the content in all samples in layers of 10-50 cm for each
individual point is not very high, approximately in the range of up to 10 ppm. If we
consider the change in the metal content with depth, then for manganese and iron
there is a significant increase in the content at a depth of up to 3000 m, a high content
of which is also characteristic of coastal soils of the Russian territory of the Far East.
The same increase in element content with depth is characteristic of chromium,
copper, zinc, lead and zircon. This can be attributed to the formation of bottom
sediments that are complex with organic matter.

The content of bioavailable forms of heavy metals of the most toxic
elements, such as lead and chromium, is not actually detected in bottom sediments,
especially in marine conditions, this may be due to the dissolution of these elements
in water, rather than deposition in sediments. Nevertheless, there is a relationship
between the content of heavy metals and organic carbon, namely: with an increase
in the content of organic carbon, the concentration of both bioavailable and gross
forms of heavy metals increases, most likely due to the formation of complex
compounds between heavy metals and humus substances of bottom sediments.
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mm) -+ [ O EEDOKCERREOER EBEE L TW A ATREER & 5,

F 7o, WIKIZH T AT KOF G E R 5720, HIFKO hL—H—4& L
THZN7: 22Rn OFHZFI, TR « Pt & O EFE 6 Hium o Ft 8 Hism 0@l
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WNAKIZKT T D H T AKDOFENENZ &R ST, Frlo, EiikicBun X
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BESHYE T 5 LT ERIRICKFIIT, RROB7 6 THARTIZH & F
N5, SHic, BUNBICAERT A I v~ aBolithic 2By E&iknRibkFEmE
DR STV D (Suzuki et al., 2008 EAESM), £ 2T, L8R FiERIL/KEE
%G e BRBEIE Y E DA TR T D B A R D,

)

LR EIRALKFEFICIN A T, EERAICBWTHLRDOHRICEENTEY
FRIZHRE OMIIIZEBICEMR I TS Z ERWEINTWD (Nicklisch et al.,
Environ Pollut., 229:87-93,2017), L/ L723 6, Z L6 OBREIEYME OFEHHT
BT 2L Z Ly, £ 2 TR T, OV T ARBOFEMETH S
A o R Srivastav 2% & OEFEILREAFIEIC L0 . FENCENT 21T 9,
HMEINDRE

BRIz, $aARZH0 &3 B SEERPT D58 7 )v—7" & Srivastav 2% & OHZED
Fw3C & LT, Benz[a]anthracene (BaA)’ > F a O H /L AMUHNT B L KT L
TWAHZ EE2HELTWD (Suzuki et al., 2017), & Z TAMIETIL, BaA DAY
TN T BB LT T 5, TIHRERICL Y, BaA 2853752 L2k,
AT OMEF O I N T DR O RENMETT 5 E W EREETHD
DT, BN EA D ATREMED BV,
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2 ENES S 7-1%., EBRICEM L7,

FER T 1k

AT H 3o N—T (£ 8 EIK) | . low dose (1 ng/g ofbody weight, n =
8) #E. highdose (10 ng/gbody weight, n = S)E“f&()\ﬁﬁﬁﬁi(n NI CTHEBR L=,
BaA O 4 BIfT-72 (1, 3, 6, BELO'9 HAH), :zm;@ﬁa . D EORK
WK ZIMZ 72036, 12 IR O] & 12 K oo A 7 LD F T 26°C T 10 H
M, TNZENOLIRT LT 1 DOKBEIREINE LT, 10 HE, Zhbofx
0.04% D 2-7 = /) X&) — /L THEREE LTz, BEZ DT TR0 6 Omgd
TN, N VR LTS ER AR U CREEIMmAE 0 BRI L7, BRI L 72 iR
Z 1.5mL Fa—7ICANE LT, 0%, F2—7 % 15,000rpm T 3 43 [l 50 B
L7co 0B Lo TE HICHRE L, H32 £ T-80°C TRAEFL £ L7z, MK
DIV T B RO Y VREZRIE LT, &5y amns RNA #hiH LT,
BRI & B O~ — ) — B G OB 2T,

EAED BaA X, AEREAILVY Y AMJEEZFIEEZ Lz, LvL, EHAED
BaA # &5 L7 AT OMIEFT OB 0 MEEITHEEE TR T208, B35
N - 7=, M4 Pi Ly, KHED BaA {BR TR L7z2y, EBREE & TR
HOMICAEZEIT 2ol L LEHEOSEA | MHE Pi L~UITBEE 12D LT,
gy ha—L R L THEENRD LT,

g~ —%5 —Tdh 5 MMP9 @ mRNA #EHX, BaA ICX VW HEICIK T L=,
FE M~ —H —T®H %5 COLIAI ® mRNA EE LA EIZHD Lz, b
N 1X. Int. J. Environ. Res. Public Health |[ZFF L7-, FOM, = A hulF o 7o
T I F DRV DB O T BN LT, MR %E L,
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HIBEOBSETG G RI & RT3 5, F 72 B R O @V OOKIAT ik & 42 & O ARV V2 55 Hi
DOIATBHERE ) DFRATHE R % bl U L KA BN E 5 POPs TEE ED LB Z /MG 5.

3 A3



IR - WF5E

FEhiNE -

B ok
®

WEHFE L & ~ 7 Y Ul O 5 B 3483m D Shounter Lake & & 700m @ Baghsar Lake
T IET7 4 —ar 77—tV L, B, HEEDIT 2em B TOIMI L, £
TNHEFREY DK & 30em D 15 3B 2155 Z L3tk 7z, BEZEpiE iz L 0 3kl 2z
B, BiROEENLE/KEEZFHE L7, Shounter Lake OMHEFEW O EKFKIL, KB
D T3 1% B FEEOTE S 28-30cm T 43. 4% & R SITHT L T 5 — A 22 $0iE
A&~ LT, E72. Baghsar Lake OHEREM D E /KL, KIED 80. 1% 0 b FED
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an OB LY EEREEOEMNEIE S, Wz T2 X b HAE
ETDHZLEMARARETH -7, L, 2021 4 4 A BUE, EBRE{EOE AN EH S,
FUBFDBNE AN FTREIC 2R > 772D, A 3 RJEIT Pb—210 DITE 2 BB H AR
BREEOITEE v 2 — R L~V R RE FER MR TIEHE T E TH D,

Study Area

Legends

National Parks
Tourist resorts
Guest House
Power Plants
Hydro Projects
Lakes

River & Tributaries
Reads

Glaciers

Elevation Gradient
15-5000 (masi)
Sediment core samples
Water samples

= Fish samples
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We studied Orog and Olgoy lakes located in Khangai and Gobi-Altai mountains transition
zone, in Southern Mongolia. In these saline lakes, the dissolved matters are enriched in
solutions because of the evaporation of lake water. The enrichments result in the formation
of the contaminated lake water and salt deposits containing high levels of the toxic
chemicals (Barber et al., 2009). The lakes are located in the desert area that one of the
sources of Asian dust (kousa) that comes to Japan. Preliminary results of the study shown
the high As and U concentration in lake water. As has already exceeds 10 times, U has
exceeded 3 times the WHO environmental standard. Because the high concentration of
heavy metals in lake water could be a source of environmental contamination and health
associated risks. It can affect to the environment and possible to move to a greater distance
beyond the continent by the westerly winds. Then we need to clarify the geochemical
behavior (solubility, mobility and transport) of high concentrated heavy metals and water
chemistry in saline lake water. The aim of the research is to clarify the heavy metal
concentrations and formation process specifically As and U by monitoring the Orog and
Olgoy lake water.

The results will be significant for the understanding of heavy metals in saline water and
helpful to understand the contamination of the study area further to discuss contamination
of yellow dust study beyond the continent.
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In the 2020-2021 fiscal year, we went to the field sampling of lake water in July and
September 2020. We collected water samples from our study area. The temperature, pH,
electrical conductivity (EC), and oxidation-reduction potential (ORP) were measured using
pH, EC, and ORP meters with electrodes (portable electrical conductivity pH meters,
WM-32EP; TOA-DKK Corp., Tokyo, Japan). Concentrations of dissolved oxygen (DO)
were measured using by DO meter (DO-3IP; TOA-DKK Corp., Tokyo, Japan), and
corrected for the elevation of each lake. Major cation concentrations (Na, K, Ca, and Mg) of
the filtered samples were analyzed by inductively coupled plasma optical emission
spectroscopy (ICP-OES; ES-710S, Varian, Inc., Palo Alto, CA, USA). The concentrations
of heavy metals (As, U, Pb, Zn, Cu, V, Cd, Sr, etc.) were analyzed using an inductively
coupled plasma mass spectrometer (ICP-MS; iCAP RQ, Thermo Inc., Waltham, MA,
USA). Major anion concentrations (Cl- and SO42-) were analyzed by high-performance
liquid chromatography (8020 Series, TOSOH Corp., Tokyo, Japan). All the above
laboratory measurements were done at Kanazawa University.

The lake water samples were characterized by slightly alkaline to alkaline pH values and
high salinity. The major cation and anion of lake water are Na+ and Cl-, respectively. It is
typical for lakes located in arid regions, where evaporation exceeds the supply of water.
The As concentrations varied from 100 pg/L at Orog lake to 885 pg/L at Olgoi lake. The U
concentrations varied from 5.6 ug/L at Olgoi lake to 611ug/L at Orog lake. Therefore, As
and U concentrations exceeded the World Health Organization (WHO) standard of 10ug/L
(As) and 30ug/L (U) in lake water. The other heavy metal concentrations were relatively
low (~46ug/L of Zn, ~65ug/L of Cu).

We found a positive correlation between As and U with Na, K, and salinity. It reveals that
As and U were also the results of high evaporation of lake water. Therefore, it supported our
hypothesis of high concentrations of As and U in lake water.

Furthermore, we need not only just results of water sample but also clarification of
concentrations and mobility study of sediments of lakes. In the 2021-2022 fiscal year, we
are planning to take water and sediment samples from our study area to determine the
distribution of As and U between lake water and sediments.
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Aerosol has significant impacts on both the climate and human health on a
global scale. Atmospheric aerosol is generated from a variety of sources
and complex mixtures of organic and inorganic substances. It has a wide
range of physical and chemical properties.

Atmospheric aerosol is long—range transboundary species and hence it 1is
subjected to atmospheric aging processes such as heterogeneous oxidation
and photochemistry. The Japanese island receives aerosol which is “aged”

during its transportation across the Sea of Japan. While a number of field
measurements of ambient aerosol have been reported, the atmospheric
chemical processes of the transboundary aerosol remain poorly understood.
Elucidating such chemical processes is particularly crucial to facilitate
the interpretation of field measurements across Asia—pacific regions
including the area of the Sea of Japan and to provide more useful
information needed in atmospheric modeling community.

Spectroscopic methods, such as Raman spectroscopy and scanning electron
microscopy, are useful for investigating the physical properties and
chemical components of complex atmospheric particles. Raman studies have
been carried out to probe the phase state (Bertram et al., 2011),
hygroscopic properties (Yeung et al., 2009) and heterogeneous reactivity
(Lee and Chan, 2007) of laboratory—generated atmospherically relevant
particles under precisely controlled environments. Raman spectroscopic
characterization can be performed under normal pressure and room
temperature conditions, which has advantages over the other common
instruments such as aerosol mass spectrometer requiring vacuum condition
and ionization process that leads to fragmentation.

In this study, we aim to develop a spectroscopic method for examining the
chemical evolution of aerosol during atmospheric aging. We will focus on
two atmospheric aging processes: (1) photolysis and (2) heterogeneous
oxidation. The method is based on the combination of Raman spectroscopy
and in—situ aerosol flow cell which provide chemical characterization and
reaction chamber of aerosol samples, respectively.
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[Objectives]
We would like to continue our field observation regarding air pollution in
the Fukue Island and Kanazawa with the focus into:
1) to develop software-based calibration of air quality data that can
automatically detect anomalous data.
2) to analyze spatiotemporal air quality data (PM,s, CO,, CO, SO, 0s;, and
NO;) and weather parameters (Temperature, Relative Humidity, Pressure,
B A 1Y and Light intensity) for determination/prediction of emission sources and
L N . .
% X% air mass behaviors.
i SR
[Output/outcomes]
The output and/or outcomes from these activities are:
1) The prototype of low—cost sensors—based air quality monitoring system and
it is ready for commercialization.
2) Method of fault detection for validation of sensors data.
3) Method of data forecasting of concentrations of gas/particulate
emissions.
4) Web-based air quality monitoring system for multi-station.
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Due to pandemic covid—19, field observation at Fukue Island and Kanazawa, Japan,

was canceled. Some field observations in Bandung, Indonesia, were also not held.

However, we have the environmental data in 2020, and in some circumstances with

tightening health procedures, we still can run two stations in Telkom Campus,

Bandung. Our results are following:

1.

Our pilot project of fixed station for air quality monitoring system in
Bandung Metropolitan was established in 2018 and it have been continuing
until now.

We calibrated PMs; 5 and CO; sensors and we also have been testing in the
field other uncalibrated sensors (CO, NO;, SO, H,S, and 0j).

Emission levels in this area are influenced by local and long-range
transport of polluted air due to local and regional wind/weather. We used
low—cost meteorological sensing (Temperature, Relative Humidity,
Pressure, Wind Speed/Direction).

In the pre—study, we analyzed short and long—term exposure of PM; s and
PMio to human health based on patient data around 5 km from the measurement
stations.

We identified technical issues in the field using low—cost sensors (only
for PMy. 5 and COs). Both hardware and software were monitored and repaired
to ensure good data. Then, we validated PMs s and CO, data.

We tried to forecast the environmental data for PMs s mass concentrations
using artificial neural networks — backpropagation. Root mean square
errors in two stations are 2 and 5 pg/m® respectively. Noted that the
sensors have an error +10 pg/m’.

Caused by the outbreak, we changed some objectives and output/outcomes
to make a low—cost calibration system for gas sensors

For commercialization used and to protect intellectual property rights,
we submitted two local patents and one brand as well as a pre—start—up
company.

Further research: to make the standard of procedure for maintenance of

low—cost sensors in the field

%1, 000 F-Lh BT EARMICRES L TFE W,
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Other results are as following:

1.

Two submitted local patents regarding low—cost environmental sensors for
indoor and outdoor:
a. Alat pemantau kualitas udara dalam ruang berbasis IoT (IoT based
indoor air—quality monitoring device; IoT = Internet of Thing);
b. Alat pemantauan kualitas udara outdoor berbasis Internet of Things
(IoT) (IoT based outdoor air—quality monitoring device).
Indra Chandra, Muhayatun Santoso, Yayoi Inomata, and Takafumi Seto,
“Utilization of microsensors for air—quality monitoring systems”, in
Handbook of Advanced Approaches Towards Pollution Prevention and Control,
Chapter book - 15, Elsevier (ISBN: 978-0-12-822121-1).
https://doi. org/10. 1016/B978-0-12-822121-1. 00015-1.

MIRERCHER, Lo —FRERCLIMNC L D5E, ABERER, FER L - BRI - HERIEFEOTEICDONT
RHE LTRSSV, BERBHIESE, MIEEERICHE L TTFSW,
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[ Researching topics related to sustainable development
O Interdisciplinary studies related to the Sea of Japan Sea region
Research Comparison of particle-bound PAHs and NPAHs concentration between rice straw bu
Theme Hanoi and automobile area of Kanazawa
P
PO 04/01/2019 ~ 03/31/2020
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K-INET Prof.Ning Tang
Research Staff
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Vietnam
Aoplicant Pham Chau | National Lecturer
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PP Thuy University  of
Agriculture
&7? Ning Tang Kar.laza\fva Associate
e University Professor
£
G Kanazawa Associate
= . .
Akira Torib . .
&T] Member(s fra toriba University Professor
8 ) Kazuichi Kanazawa Professor
Hayakawa University
% If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.

The number of
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Analyzed
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Purpose of the
Research/
Expected

Results

% Submit the application form.

The object of this research is to find out the difference of atmospheric PAHs and NPAHs
between in automobiles and biomass burning area. For detail purposes, the research
determine emission profile from atmospheric particles in open rice straw burning area
of Hanoi, focusing on emission factor of PAHs, NPAHs. The detail quantification of
these toxic compounds is to be compare with those in vehicles area (Yamashina,
Kanazawa) to assess characteristics of atmospheric PAHs and NPAHs in rice straw

burning area in Hanoi, Vietnam

Expected scientific outcomes

e The characteristic of atmospheric PAHs and NPAHs distribution in rice straw
burning area in Vietnam

e The difference between atmospheric PAHs and NPAHs behavior in vehicles
and rice straw burning area.

e Identify indicators for PAHs and NPAHs emission sources in Hanoi and
Kanazawa.
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Comprehensive experiments were conducted to determine emission factors of
gaseous pollutants, PM and PAHs adsorbed on PM via both field experiments and hood
experiments in Hanoi. RSOB in Hanoi was popular with small piles at fields. Field
burning experiments were conducted following the small pile burning as common
burning practice in the North of Vietnam. PM EF in the field experiments was 34.0 +
17.6 g kg! RS for PMssand 54.6 + 35.4 g kg' RS for TSP, which was higher than
previous results in China with the same burning type. The EF for CO,, CO from field
experiments were in accordance with the values in the previous reports with the same
small pile burning type. PM EF in field experiments was higher than the value from
hood experiments. The PM EF from RS burning varied significantly depending on a
number of factors, mostly related to RS characteristics, wind direction and wind speed,
which led the differences of emission factor. The EF of SO, in the present study (1.4 +
1.1 g kg! RS for field experiments and 1.82 + 1.77 g kg RS for hood experiments)
was higher than the values reported from Thailand and China. The higher EF of SO,
due to higher sulfur content in RS in Vietnam may be related to habitual use of fertilizer
Details of the | °F available sulfur content in soil. In the hood experiments, the positive relationship

project/ between PM EF and RS moisture and between CO, EF and RS carbon content were
Results observed. The EF of CO, and PM had positive correlation coefficients with O,
percentage in the burning smoke. Particle-bound PAHs tended to be adsorbed more on
PM, s rather than TSP and BaP was the most noticeable PAH in RS burning smoke. The
level of PAHs in the present study was the same range as those in the previous studies.
However, it is the first time to mention the higher proportion and contribution of BaP
to the total PAHs in the RS burning smoke as compared to the literature. This
observation needs to have further studies to better understand. The results of PM EF
and PAH profile in this study are related to RS characteristics, the burning type (small
piles) and meteorological conditions, which represent the North region of Vietnam.
High levels of PM EF and the toxic substances (such as BaP) observed in RS burning
smoke would cause high exposure to people during the RS burning season and lead to
adverse health consequences. With the current RS burning ratio at field, the amount of
369.6 Gg for CO», 13.7 Gg for CO, 0.67 Gg for SO,, 0.35 Gg for NO,, 10.8 Gg for
PM:sand 32 Mg for total 10 particle-bound PAHs emitted from RSOB in Hanoi 2019,
which contributed significantly to reduce air quality in Hanoi and also in the regional

atmospheric environment. This result is useful information for the environmental
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managers, who need to seek for environmentally sustainable and economically viable
ways to manage large amount of residual rice straw to avoid open field burning. Thus,
reduction or elimination of this common open burning practices should have much
more attention from environmental managers and policy makers, targeting to improve

air quality, health, and climate.

The results were submitted in Jounal of Air Quality Atmospheric and Health
And completed revision after reviewing

Results Pham, C.T., Ly, B.T., Nghiem, T.D., Pham, T.H.P., Tang, N., Hayakawa, K., Toriba, |
factors of selected air pollutants from rice straw burning in Hanoi, Vietnam, 4ir Quality,
& Health, complete revision after reviewing.

% Write down the schedule of the published original papers, the publishment without original papers,
oral presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the
results to theK-INET office.
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Hongxing
Yang

Department of
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China
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doctoral
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Di You

Department of
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School of
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China
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Purpose of the
Research/
Expected

Results

% Submit the application form.

A class of organic compounds in atmospheric aerosol, fog and cloud water have been defined
as humic like substances (HULIS) due to a certain resemblance to HS. HULIS was important
compositions of organics in Atmospheric aerosols and its level range in atmospheric particles
was 0.02-13.4 pg m>. Atmospheric HULIS differed from terrestrial and aquatic HS, such as
smaller average molecular weight, lower aromatic moiety content, greater surface activity,
better droplet activation ability, as well as others. HULIS had significant environmental and
climatic effects. For example, HULIS may play a significant role in the atmospheric processes
by affecting radiation balance and cloud droplets formation. HULIS can be also involved in the
photochemical processes because it contained aromatic moieties as light absorbers. The
environmental and climatic effects of HULIS significantly depended on its compositions.
Therefore, it is very important to investigate the relationship between compositions and
properties of HULIS.

This project will be performed in the atmospheric chemical laboratory, Northeastern
University and the aerosol sampling station of the institute of nature and environmental
technology, Kanazawa University. HULIS in the aerosols in near Japan sea region will be
investigated to obtain their compositions and optical properties. The quantitative relationship
between the compositions and optical properties of HULIS will be built.

It has been observed that the O3 uptake on HA and HULIS was enhanced under irradiation,
and the O; uptake coefficient depended on various environmental conditions. The generation
of small aldehydes, alcohols and ketones has been detected after HA was exposed to O3 under
irradiation. The change in the HULIS light absorption ability during the photochemical
ozonization has been also measured. The photo-bleaching process and the formation of
chromophores were responsible for the modification in the optical property of HULIS. It should
be pointed out that visible or ultraviolet light was used to investigate the photochemical reaction
of O3 with HA or HULIS in previous publications. The role of sunlight with a continuous
wavelength in the heterogeneous O3z uptake on HULIS has not been clarified yet. Influences of
environmental factors on the heterogeneous reaction of Oz with HA or HULIS under real or
simulated sunlight remain unexplored. To better obtain the uptake data of O; on HA and HULIS,
the dependence of the initial uptake coefficient (yi) and the steady-state uptake coefficient (yss)
of O3 on environmental conditions is needed to be further measured. In addition, the
comprehensive modifications in the chemical composition of HA and HULIS during the
photochemical ozonization are not well known. Thus, heterogeneous photochemical reaction
between O3 and HA was investigated using a flow tube reactor coupled to an O3 analyzer. The
vi and yss on HA were measured in detail under diverse environmental factors, such as HA mass,
total irradiance, initial O3 concentration, O, content, temperature, relative humidity (RH) and
HA solution pH. The changes in the functional groups and optical properties of HA aged by O3
under irradiation were examined by the Fourier transform infrared spectroscopy (FT-IR) and
the UV-visible diffuse reflectance spectrophotometer (UV-VIS DRS), respectively.

Based on the implementation of this project, atmospheric implications of the photochemical
reaction between O3 and HA were discussed on the basis of experimental results. Series of
results about atmospheric aerosol chemistry was obtained, and papers have been published in
journals.
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Details of the
project/
Results

1. Photoenhanced O3 Uptake on HA

Figure 1 shows the variations of the O3 concentration and the O3 uptake coefficient with
proceeding the reaction between O3 and HA. Once 80 ppb O3 was exposed to HA in the dark
and under irradiation, the O3 signals rapidly decreased to the smallest values, followed by
gradual recovers due to the consumption of reactive sites on HA (Figure 1A). The O3 signal
under irradiation exhibited a larger decline compared to that in the dark (Figure 1A). This
suggests that light promoted the O3 loss on the HA surface. As shown in Figure 1B, y; was
determined by the maximum O3 uptake on HA at the first 1 min during the reaction. The y; on
HA was 8.04 x 10 and 2.07 x 107 in the dark and under irradiation, respectively. The Os
uptake coefficient almost remained unchanged at the 40-60 min in the reaction, which was
used to calculate yss. The yss on HA was (5.89 + 1.24) x 10 under irradiation, which was 4.8
times of yss in the dark.
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Figure 1. The temporal changes of the O3 concentration (A) and the O3 uptake coefficient
(B) during the heterogeneous reaction of O3 with HA in the dark and under irradiation of 2.07
x 10'® photons/(cm?-s). Reaction conditions: HA mass of 15.9 pug/cm?, initial O3
concentration of 80 ppb, O content of 20%, temperature of 298 K, RH of 20% and HA
solution pH=9.6.

2. Dependence of Photochemical O3 Uptake on Environmental Conditions
As shown in Figure 2, the dependence of the O3z uptake coefficient on the HA mass was
investigated to determine the O3 diffusion on the HA. The error bars in figures represent the

standard deviations on the basis of three reduplicative experiments.
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Figure 2. The y; and y, at different HA mass during the photochemical reaction of O3 with
HA. Reaction conditions: total irradiance of 2.07 x 10'® photons/(cm?s), initial O3
concentration of 80 ppb, O content of 20%, temperature of 298 K, RH of 20% and HA
solution pH=9.6.
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The yi and yss linearly correlated with the HA mass (0-3.2 pg/cm?), indicating the exposure
of the whole HA to Os. The y; and yss were almost invariable at the HA mass of 8.0-31.8 pg/cm?,
with their average values of (2.10 £ 0.07) x 10 and (6.35 £ 0.22) x 10, respectively. The
independence of y; and yss with respect to the HA mass suggests that Oz cannot react with the
underlayer HA. The O3 maximum probe mass per unit area was calculated to be 3.3 and 4.3
pg/cm? for the initial O3 uptake and the steady-state O3 uptake on HA, respectively, which was
the intersection between the straight line and the average values of the O3 uptake coefficient in
the HA mass range of 8.0-31.8 pg/cm?.

Figure 3 displays the dependence of y; and yss on total irradiance. The y; and yss had linear
relationships with the total irradiance in the range of 0-2.07 x 10'¢ photons/(cm?-s).
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Figure 3. The y; and ys; at different total irradiance during the photochemical reaction of O3
with HA. Reaction conditions: HA mass of 15.9 pg/cm?, initial O3 concentration of 80 ppb,
O, content of 20%, temperature of 298 K, RH of 20% and HA solution pH=9.6.

Figure 4 demonstrates the changes of y; and ys at various initial O3 concentrations (Figure
4A) and O; contents (Figure 4B). As shown in Figure 4A, there was negative dependence of y;
and yss on the initial O3 concentration. The y;i and ys declined from (2.94 + 0.22) x 10 and
(1.13£0.19) x 10 to (1.48 0.05) x 10 and (3.81 +0.13) x 10, respectively, with increasing
initial O3 concentration from 30 to 130 ppb. Figure 4B displays that y; and yss decreased with
increasing the O, content. The y; and yss were (2.77 = 0.10) x 10 and (9.55 + 0.57) x 10°,
respectively, when pure N> was used as the carrier gas with the initial Oz concentration of 80

ppb.
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Figure 4. The y; and y; at different initial O3 concentrations (A) and O; contents (B) during
the photochemical reaction of O3 with HA. Solid lines in (A) and (B) were the fitting results
using equations (10) and (11), respectively. Reaction conditions: total irradiance of 2.07 x
10'¢ photons/(cm?-s), HA mass of 15.9 pg/cm?, temperature of 298 K, RH of 20%, HA
solution pH=9.6, O, content of 20% in (A), and initial O3 concentration of 80 ppb in (B).
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Figure 5 shows that y; and yss increased with the temperature ranging from 278 to 298 K. The
yi and yss at 298 K were (2.18 = 0.31) x 10~ and (6.25 + 0.68) x 10, which were 1.6 and 2.6
times of the corresponding ones at 278 K, respectively. This suggests that the photochemical
reaction between O3 and HA is a thermal-controlled process. It was noted that y; and yss were
almost independent of the temperature at 298-328 K, with their average values of (2.10 + 0.10)
x 107 and (6.16 £ 0.08) x 10, respectively. When the reaction temperature increased, the
reaction between the O3 adsorbed on HA and photoexcited species may be accelerated, leading
to the increase trend in y; and yss in the temperature range of 278-298 K.
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Figure 5. The y; and y, at different temperature during the photochemical reaction of O3 with
HA. Reaction conditions: total irradiance of 2.07 x 10'® photons/(cm?-s), initial O3
concentration of 80 ppb, O content of 20%, HA mass of 15.9 pg/cm?, RH of 20% and HA
solution pH=9.6.

Figure 6 shows dependence of y; and yss on RH. The y; almost remained unchanged ((2.14 +
0.12) x 107%) with RH (7%-60%), and the maximum ys value appeared at RH=20%. Strong
interactions among polar groups in HA by the hydrogen bonding formed an aggregated HA
structure under dry condition. The hydration of polar groups in HA unfolded the aggregated
HA, which provided more approachable sites for the O3 uptake under humid condition. Thus,
yss increased with the RH in the range of 7%-20%. When the RH further increased,
photoexcited species in HA generated under irradiation may be quenched by H»O, resulting in
the decrease of yss at higher RH.
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Figure 6. The y; and y,, at different RH during the photochemical reaction of O3 with HA.
Reaction conditions: total irradiance of 2.07 x 10'¢ photons/(cm?-s), HA mass of 15.9 pg/cm?,
initial O3 concentration of 80 ppb, O, content of 20%, temperature of 298 K and HA solution

pH=9.6.

6 form 3



Figure 7 displays that y; and yss continuously increased with increasing the pH from 4.0 to
9.6. The y; and yss were (7.68 £ 0.86) x 10 and (2.24 +0.32) x 10 at pH=4, respectively. Both
i and yss at pH=9.6 were larger by a factor of 2.8 than those at pH=4.
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Figure 7. The y; and ys at different pH during the photochemical reaction of O3 with HA.
Reaction conditions: total irradiance of 2.07 x 10'¢ photons/(cm?-s), HA mass of 15.9 pg/cm?,
initial O3 concentration of 80 ppb, O, content of 20%, temperature of 298 K and RH of 20%.

3. Changes in the Composition and Optical Property of HA

Figure 8A summarizes FT-IR spectra of fresh HA and HA aged by Os under irradiation for
6 h. The peak at 3440 cm™! was attributed to OH stretching.! Peaks at 2924 and 2854 cm™!
were related to C-H stretching in CHs and CH,.* ° The shoulder peak at 1710 cm™ originated
from ketone and aldehyde or C=0 stretching vibration of COOH.? 37 The peak at 1628 cm™!
was ascribed to C=0 stretching of quinone and ketone or COOH.? %7 Two peaks at 1590 and
1389 cm™! were asymmetric and symmetric stretching of COO", respectively.>®° Peaks at 1628
and 1590 cm™' may be related to C=C.% 7 Peaks at 1260, 1106 and 1030 cm™! belonged to C-O
stretching vibration.* 7> 8 In addition, peaks at 910 and 802 ¢m™! were associated with C-H
bending of aromatic rings.> % ¢

After the exposure of HA to Oz under irradiation, there were decreases in the intensity of
OH (3440 cm™), CH» and CH3 (2924 and 2854 cm™"), C=0 (1710, 1628 and 1590 cm™"), COOH
(1710 and 1628 cm™"), aromatic C=C (1628 and 1590 cm™') and COO" (1590 and 1389 cm™).
To highlight the loss of functional groups during the photochemical aging of HA, Table S2
summarizes the integrated areas of FT-IR peaks of fresh HA and HA aged at 0.08, 1 and 2 ppm
O3 concentration under irradiation. The integrated areas of these peaks decreased with
increasing the O3 concentration, suggesting the consumption of these functional groups.

Figure 8B shows MAE of fresh HA and HA aged by Os under irradiation for 6 h. HA has a
wide light absorption in the wavelength range of 300-600 nm. The MAE of HA exhibited a
decline with increasing the wavelength. Compared to fresh HA, HA aged by 0.08 and 2 ppm
O3 had a decline in MAE. The loss of oxygen containing functional groups in HA aged by O3
has been confirmed by FT-IR spectra (Figure 8A), such as chromophoric C=0 groups, which
was responsible for the decline in MAE of HA during the photochemical ozonization. It has
been reported that MAE of HULIS aged by O3 under irradiation also showed a decrease (Baduel
et al., 2011). Although the generation of carbonyl functions in HULIS during the ozonization
led to the increase in MAE of HULIS, the photo-bleaching process of HULIS played a more
important role in decreasing MAE of HULIS (Baduel et al., 2011).
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Figure 8. The FT-IR spectra (A) and MAE (the inset was the absorbance spectra) (B) of fresh

HA and HA aged at different initial O3 concentrations under irradiation for 6 h.
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Plenty of studies have demonstrated that fine particulate matter (PMs) in the ambient
air has both acute and chronic negative effects on human health. The concentration,
composition and evolution of PM; s and its bound PAHs depend on emission sources and
meteorological conditions and vary greatly from region to region. Shanghai, China, and
Kanazawa, Japan, are both coastal cities in the East Asian monsoon zone, and traffic
emission has been identified as the primary source of PM:s-bound PAHs in these two
cities. However, the concentration of PAHs in PM,s in Shanghai is significantly higher
than that in Kanazawa and is influenced by more mixed emission sources, which is
believed to cause greater health risks.

In this study, we collected PM» s samples in Shanghai and Kanazawa and analyzed the
concentration and composition of PAHs in PM,;s. Based on the comparison between the
variation and source of PM;s-bound PAHs in the two cities, we clarified he differences
and relations in the formation and health effects of PMs-bound PAHs in Shanghai and
Kanazawa.
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In the first stage, the regularly variations of the PM-bound PAHs and NPAHs in Shanghai
over the past decade were compared. The mean XPAHs and 1-NP concentrations in winter
decreased by 39.7% and 79.0% from 2010 to 2018, respectively. BbF, BgPe, and 2-NFR were
dominant compounds in all periods. The ambient temperature was found to affect PM-bound
PAH and NPAH concentrations. The emission sources in Shanghai were mainly affected by
traffic emissions with some coal and/or biomass combustion. The OH radical-initiated reaction
was the main pathway for the secondary formation of 2-NP and 2-NFR. Moreover, the air mass
routes were different in each period, and the effect of external sources from northern China
was greater in winter. On the other hand, the mean £BaP.q concentrations and ILCR in winter
both decreased in recent years.

A series of measures have been implemented to control air pollutant emissions from
various sources in China in recent years. PAH and NPAH results in this study indicated the
positive effects of various policies and regulations. However, the air pollution in winter is still
severe. To further control and reduce air pollutant emissions, some measures should be
strengthened. Examples include improving the combustion technology, such as increasing the
combustion efficiency; popularizing the desulfurization and denitrification of fossil fuels;
changing the energy structure, such as reducing the use of fossil fuels; popularizing clean
and/or renewable energy; and using dust and smoke removal and condensation technologies to
reduce some of the pollutants before entering the atmosphere. Moreover, the routes of exposure
to PAHs and NPAHs include ingestion and dermal contact in addition to inhalation due to the
characteristics of their generation and existence. Analysing simple and representative PAH and
NPAH biomarkers can better evaluate the potential health risks of exposure to PAHs and
NPAHs. However, the previous results of research on biomarkers, such as 1-hydroxypyrene in
human urine, still showed some shortcomings because absorption, metabolism, and excretion
may differ among PAHs and NPAHs and vary significantly among humans. We hope that we
can provide basic data for finding better PAH and NPAH biomarkers through the accumulation

of our data from atmospheric observations.
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The concentrations and properties of atmospheric ice nucleating particles (INPs) could
modulate the cloud formation and furtherly have impacts on precipitation and cloud radiative
forcing. Therefore, INPs play profound roles in the aerosol-cloud-climate system. However,
the sources of INPs and corresponding ice nucleation mechanisms remain largely unclear,
impeding our understanding the aerosol-cloud interaction and climate change. Especially,
studies related to the INPs over Asian regions were scarce. The investigations on INPs sources
Purpose of the and properties will improve our understanding of INP budgets and cloud formation over
Research/ Eastern areas.
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% Submit the application form.

Japanese sea and is a receptor of dust particles and anthropogenic aerosols from outflow of
Eastern Asia areas. Thus, Wajima is a unique site to study the marine aerosols and modified
continental aerosols by marine environment, which are recently considered as potential INPs
sources.

The outcomes will provide the information on INPs characteristics and sources over Japanese
sea. Integrating aerosol chemistry and meteorological parameters, such investigation would
improve our understanding of INPs in the outflow of continental atmosphere in a marine
environment.
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Figure 1 Time series of concentrations of gas pollutants (O3, NOx) (a, b) and PM3 5 (¢) in
Beijing and Kanazawa

A joint field campaign in Beijing and Kanazawa was conducted from December 16, 2020 to
January 15" 2021. Beijing is a megacity which are strongly impacted by anthropogenic
activities, while Kanazawa locates on the western Japan Sea coast of Honshu which has less
population. Chemical compositions, phase state, size distribution of aerosols and
meteorological parameters were measured. The concentrations of two gas pollutants (NOX,
03), and PM 5 measured during the campaign are shown in Figure 1. Clearly, large variation
of PM2s5 (30.14+19.59 pg/m?) has been observed in Beijing during this period, while PM» s in
the atmosphere of Kanazawa stayed quiet constant and three times lower ((10.18+6.31 pug/m?)
than those measured in Beijing.
The concentration of NOx (Fig.1(a)) and PMas (Fig.1(c)) in Beijing were much higher than
those measured in Kanazawa during the observation (18.85+19.74 ppb and 2.92+0.52 ppb,
respectively), indicating that anthropogenic activities impact the air quality of Beijing. Another
thing needs to be noted is that the concentration of O3 in Beijing is contrarily lower than those
of Kanazawa (18.85+£11.53 ppb and 29.88+8.14 ppb, respectively). We suppose that the
formation of O3 in Kanazawa might be under the control of volatile organic compounds (VOC),
thus even the low NOx concentration can result in high O3 concentration. But this point
warrants further investigation.
Due to the present ongoing Covid-19 pandemic, the sample collection of ambient particles
related to the investigation of ice nucleation was unavailable, but this would be furtherly
addressed in the upcoming campaign.
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% Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.

4 form 3



form 3 (Joint Research)
Annual Results Report

Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2020

Name Chen Bin Date 04/28/2021
Affiliati . . . . . .
P(l)sli?iolr?n Institute of Atmospheric Physics, Chinese Academy of Sciences Associate Professor
Postal Address

Phone Number Facsimile
E-mail
Address
) [J Key Joint Research Program i Research period
Funding . I domestic O new
M Joint Research Program . . M one year .
Category M international M continue
[J PhD student Support Program [ two years
M Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
[ Investigating the effects of environmental change on human health
Research Field | O Researching the effects of human societies on ecosystems
[ Developing methods for the prediction of changes to local environments
L] Researching topics related to sustainable development
O Interdisciplinary studies related to the Sea of Japan Sea region
Research Aerosol Characteristics in Wajima and Beijing: Comparison of Downstream
Theme Regions
P
rog'ram 04/01/2020 ~ 03/29/2021
Period
K-INET Tang Ning

Research Staff

1 form 3



WL YOIBISIY

Name

Affiliation Position

Role/Research Task

Applicant

Chen Bin

Institute
Atmospheric
Physics,
Chinese
Academy
Sciences

of

Associate
Professor
of

Plan and management of China side

Tan Saichun

Institute
Atmospheric
Physics,
Chinese
Academy
Sciences

of

Associate
Professor
of

Data analyzing

Member(s)

Habib
Ammara

Institute
Atmospheric
Physics,
Chinese
Academy
Sciences

of

Ph.D
researcher
of

Experiment and data Analyzing

Dong Xiaofei

Institute
Atmospheric
Physics,
Chinese
Academy
Sciences

of

Ph.D
student
of

Experiment and data Analyzing

Tang Ning

Kanazawa
University

Professor

Sampling

consultation

X If there are any changes,
with K-INET staff.

please submit a newly revised application form to the K-INET office in

Name of Sample

Form(Shape)

The number of sample

Assay

Applied
sample

Atmospheric aerosols

Solid, gas, liquid

2 years data

sample(s)

Analyzed
sample

Atmospheric aerosols

Solid, gas, liquid

2 years data

form 3




The objective of this study is to characterize the aerosol properties in Beijing
and Wajima using these measurements. The aerosol characteristics can be well
understood by comparing the measurements obtained in the two cities.

Some previous measurements of the aerosol properties in Beijing have been

Purpose of the . : ' ' '
Research/ made over week- to month-long periods of intensive measuring campaigns, but
Expected few long-term, season-crossing observations have been reported. In the

stul s present study, measurements were performed over a nearly 3-year period.

Using these data, the aerosol characteristics and their frequency distributions
could be reliably obtained. Among the study, several special weather and
pollution conditions including dust, haze, etc. will be considered in these two
spots, by which we can go insight to see what pollutants are dominant for
radiation budget and atmospheric environment in the two different cities.

% Submit the application form.
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Details of the
project/
Results

Aerosol optical properties derived by SKYRAD.pack versions 5.0 and 4.2 using th
radiometer measurements over Qionghai and Yucheng in China, two new sites of tl
radiometer network (SKYNET) were analyzed. The volume size distribution retriey
V5.0 presented bimodal

patterns with a 0.1-0.2 um fine particle mode and a 5-6 um coarse particle mode b
Qionghai and Yucheng. The differences of the volume size distributions between th
versions were very large for the coarse mode with a radius of over 5 um. The mean|
single scattering albedo (SSA) at 500 nm retrieved from V5.0 were approximately

but 0.03 higher than those from V4.2 in Qionghai and Yucheng, respectively. The a|
imaginary part of the complex refractive index (mi) retrieved from V5.0 at all wavg
was systemically higher than those by V4.2 over Qionghai. Moreover, the differeng
the real parts of the complex refractive index (mr) obtained using the two versions

within 4.25% both at Yucheng and Qionghai. The seasonal variability of the aeroso
over Qionghai and Yucheng were investigated based on SKYRAD.pack V5.0. The

average SSA during the winter was larger than those in other seasons in Yucheng, v
lowest SSA values occurred in winter over Qionghai. Meanwhile, the mr showed a
in winter over both sites. The results can provide validation data in China for SKY]
continue improving the data-processing and inversion method. The results provide

references for continued improvement of the retrieval algorithms of SKYNET and

aerosol observational networks.

Seasonal and monthly variations in Aerosol Optical Depth (AOD) over eastern and
routes of China Pakistan Economic Corridor (CPEC) and the relationship between
meteorological parameters (i.e., temperature, rainfall and wind speed) were found ¢
Moderate Resolution Imaging Spectroradiometer (MODIS) and Multi-angle Imagii
Spectroradiometer (MISR) data was used from the terra satellite for the period of 2
We aims to overtake the conventional view of the purpose of using the satellite dat:
Hence, after comparing MODIS AOD with MISR AOD, only MISR AOD dataset i
further analysis. The results show a decreasing trend of AOD in summer season, a |
relationship between temperature and AOD during winter and spring seasons whery
positive relationship between wind speed and AOD in winter and spring seasons oy
and western routes. Periodic analysis of MODIS AOD and MISR AOD depicts Ma
the peak period of aerosol concentration over central Pakistan. The inter-annual an
shows the aerosol trend remained higher during summer season however rainfall sk
washout effect. Eastern route has higher standard deviation and larger values for ag
prevalence as compared to western route. The trajectory analysis using the HY SPL
suggests the bias of air mass trajectory caused deviation in the aerosol trend in the )

Airborne microorganisms transported by dust events from Asian Deserts influence

changes, ecosystem dynamics and human health in the westerly-wind blowing area
Asia. However, the vertical transport of airborne microorganisms was not understo
We collected aerosols at high altitudes (800 m and 500 m) and ground levels (5 m ¢
at Asian dust-source area, such as the Taklimakan and Gobi Deserts, for analyzing

compositions and abundances of the airborne microorganisms that are distributed v
over desert area. Assessment of the dust particles using an optical particle counter g
microscopic observation counts demonstrated that the mineral and microbial partic
remained suspended at altitudes of over 300 m and decreased to half to one-tenth o
concentrations compared to those at the ground level. High-throughput sequencing
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rRNA genes (bacterial taxonomic marker) revealed that the airborne bacterial com
were mixed vertically at the altitudes of some hundreds of meters over both the sitg
predominantly composed of the phyla Actinobacteria, Firmicutes, Bacteroidetes, ar|
Proteobacteria. In contrast, using sequencing analysis of internally transcribed spag
(fungal taxonomic markers), the fungal community
structures over both the sites were different at high altitudes and ground levels. Seq
belonging to the phylum Ascomycota increased at high altitudes and comprised thg
commonly detected mold that includes the genera Cladosporium and Alternaria ang
to be resistant to atmospheric stressors. Our results indicate that airborne bacterial
communities are easily mixed vertically over dust-source desert, while stressor-tolg
of airborne Ascomycota remain at high altitudes of desert atmosphere.

The concentrations of atmospheric aerosols, i.e. PM1 and PM2.5 values are compa
between in Beijing and Wajima in the years of 2019 and 2020. Both before and dur
COVID-19 the value of PM concentration in Wajima were obviously lower than in
with 10-16 ug/m3, for which the possible reason is that Wajima is regarded as an rg
meanwhile Beijing is a typical region with much more anthropogenic origins of 1
The PM concentration in Wajima kept relatively steady and even a little increasing
January to March, 2020, while it was continually decreasing in Beijing. Further trei
reasons in a longer time period in the two spots have been being analyzed.

Results

(1) Naseer, M., Aslam, U., Khalid, B. Chen*, et al. Green route to synthesize Zinc
Oxide Nanoparticles using leaf extracts of Cassia fistula and Melia
azadarach and their antibacterial potential. Sci Rep. 2020 Jun 3;10(1): 9055.
doi: 10.1038/s41598-020-65949-3.

(2) Bushra Khalid, Ayesha Khalid, Sidra Muslim, Ammara Habib, Kishwar
Khan, Debora Souza Alvim, Sehrish Shakoor, Sonia Mustafa, Sana Zaheer,
Momel Zoon, Azmat Hayat Khan, Sana Ilyas and Bin Chen*, 2020.
Estimation of aerosol optical depth in relation to meteorological parameters
over eastern and western routes of China Pakistan economic corridor, Journal
of Environmental Sciences, Volume 99, January 2021, Pages 28-39

(3) Jiang, Z., Duan, M., Che, H., Zhang, W., Nakajima, T., Hashimoto, M., Chen,

B. & Yamazaki, A. (2020). Inter-comparison between the Aerosol Optical
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https://www.sciencedirect.com/science/journal/10010742
https://www.sciencedirect.com/science/journal/10010742
https://www.sciencedirect.com/science/journal/10010742/99/supp/C

Properties Retrieved by Different Inversion Methods from SKYNET Sky
Radiometer Observations over Qionghai and Yucheng in China. Atmospheric
Measurement Techniques, 13(3), 1195-1212.

(4) Bushra Khalid, Azmat Hayat Khan, Amber Inam, Ammara Habib, Xiaofei
Dong, Ning Tang and Bin Chen, Higher Thermal Extremes and Relationship
of Northern Indian Ocean’s Sea Surface Temperature and Atmospheric
Temperature over Land in Pakistan, Atmosphere, in review.

(5) Xiaofei Dong, Guangyu Shi, Teruya Maki, Ning Tang and Bin Chen,
Comparison of bioaerosol properties between over dust source area and over

dust deposition area, completed for submission.

X Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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Yongjie Wei | CRAES Prof. Epigenetic study

Member(s)
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. . Associate
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Assay
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Th ber of
Name of Sample Form(Shape) e number o
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Applied sample

Analyzed

sample

Purpose of the
Research/
Expected

Results

% Submit the application form.

As we all know that PM»s may have the association with nearly all kinds of chronic
metabolic diseases in human beings. PM,s is a complex mixture containing crustal
clements, metals, inorganic ions (e.g. sulfate, nitrate, and ammonium), elemental carbon
(EC), organic compounds, and biogenic species including endotoxins. Experimental
evidence suggested that PM toxicity is directly due to various toxic substances adsorbed.
Thus, PM, s from different sources and different countries may have different effects.
From our previous studies, we found that lower PM,s doses are sufficient to trigger
cytokine expression and release from MH-S macrophages while high doses are required
to cause quantitative cell death, as shown by the steep decrease in the rate of viability.

In recent years, Chinese government has taken a lot of measures to control PM, s. Compare
to the concentration of PMys over 100 ug/m? before year 2017, the yearly average
concentration of PM,s was 58 ug/m®in 2018 and 42 ug/m? in 2019 in Beijing. And in
Japan, the average concentration of PM s is keeping at lower than 20 ug/m?3. We are very
interested in knowing the toxicity of PM s in China and Japan. Thus, in the present study,
we will try to find the cytotoxicity of PM»s sampled in different time and different places
of China and Japan. By the support of the Joint Research & Conference Programs, the
Institute of Nature and Environmental Technology, Kanazawa University, we have
collected PM> s in Beijing, Baoding, Shanghai, and Kanazawa, Wajima. in the present
study, we will use these samples to do the toxicology study. we will choose a more gentle,
aqueous extraction protocol to mimic physiological conditions and bioavailability of PM
compounds. We will choose the murine alveolar macrophage cell line MH-S as the target
cells to assess whether PMys’s toxicological endpoints, including cell viability,
cytokine/chemokine release, anti-oxidative and inflammatory gene expression will be
different in different PM,s from China and Japan. Relationships between chemical
composition and toxic endpoints will also be studied and the associated pathways and
mechanisms will also be discussed.
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Details of the
project/
Results

As planned, we should do the comparative study in Beijing, Baoding, Shanghai, and
Kanazawa, Wajima. For the COVID-19 in the world wide, we only did the experiments
by using the PM sampled from Beijing.

Background: In recent years, our country has achieved great results in air
pollution control, but the problem that air pollution affects the health of residents
is still prominent. Air pollution leads to increasing human health and
environmental risks, among which airborne particulate matter is the main
contributing factor. Evidence from epidemiology and toxicology shows that
exposure to airborne particulate matter increases the risk of morbidity and
mortality of some disease in the population, such as respiratory diseases and
cardiovascular diseases and so on. It is particularly important to explore the
molecular mechanism of adverse health outcomes induced by airborne particulate
matter. Epigenetics, as a medium for integrating internal and external
environmental factors and genomic genetic information, plays an important role
in the damage of the body caused by environmental pollution exposure, and has
become an important approach and direction for studying the adverse health
effects of air pollution. N6-methyladenosine (mfA) is an important mRNA
modification method discovered in recent years, which regulates gene expression
at the post-transcriptional level and affects body functions. This study intends to
explore the influence of airborne particulate matter exposure on RNA m6A and its
regulatory mechanism.

Objective: Reveal the effect of airborne particulate matter exposure on the
body's RNA m6A and the regulatory effect of the TGF-8/Smads pathway on RNA
mbA.,

Methods: (1) Animal exposure model. The lung tissue of mice exposed to
airborne particulate matter accumulated in the early stage of the research was
the research object. Using histopathological observation, qPCR and other
methods, the RNA m6A level, RNA methylation and demethylation transferase,
TGF-8 and Smad gene expression difference were compared among the control
group (C), exposure group (P), and reversal group (R). (2) Cell exposure model.
The human lung cancer cell line A549 was selected as the research object. Firstly,
a normal cellular model exposure to airborne particulate matter was established,
and concentrations of particulate matter with 50, 100, 200 ug/ml were selected,
as well as a blank group. Using qPCR, ELISA and other methods studied the
effects of airborne particulate matter exposure on cellular RNA m6A levels and
gene and protein expression of RNA methylation and demethylation transferase,
TGF-8 and Smads. Secondly, cell exposure model with TGF-8 expression
inhibition was established by adding inhibitors of TGF to the medium, and control
group (C), an inhibitor group (G), a particulate matter exposure group (P), an
inhibitor plus particulate matter exposure group (PG) were set up. The effects of
TGF-B expression inhibition on RNA m6A levels and expression changes of RNA
methylation and demethylation transferase, TGF-8 and Smads after airborne

particulate matter exposure were studied.
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Figure 2 RNA m6A level of A549 normal cell after airborne PM exposure
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Figure 3 The methyltransferase and demethylase gene expression levels of A549
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Figure 4 The methyltransferase and demethylase protein expression levels of
Ab549 normal cell after airborne PM exposure
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Figure 5 The expression level of TGF-B8/Smads pathway genes in A549 cells
exposed to airborne PM
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Figure 6 The expression level of TGF-B/Smads pathway protein in A549 cells
exposed to airborne PM

Results

% Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.

Results: (1) After 24 hours of acute exposure to airborne particulate matter
(average concentration 271.8 = 86.8 ng/m3), the level of RNA mfA in the lungs of
mice increased, and the gene expression levels of METTL3, METTL14, TGF-B,
Smad2, and Smad3 were up-regulated. When the mice exposed to high
concentrations were continuously exposed to clean air for 120 h, the up-regulated
mo6A levels, gene expression levels of METTL3, METTL14, TGF-8, Smad2, and
Smad3 returned to normal. (2) Cell level. After exposure to airborne particulate
matter for 24 hours (100 ug/ml), the RNA m¢A level of A549 cells increased, and
the protein expression levels of METTL3, METTL14, TGF-8 and Smad3 were
significantly up-regulated. After inhibiting the expression of TGF-B, the increase
in RNA mSA level of and the up-regulation of the protein expression of METTLS3,
METTL14, TGF-8 and Smad3 in A549 induced by exposure to airborne
particulate matter were all reversed and returned to normal levels.

Conclusion: (1) airborne particulate matter exposure induces RNA m6A
modification, and RNA methyltransferases METTL3 and METTL14 may be the
main causes. (2) TGF-8/Smad3 pathway can regulate RNA m6A modification after
exposure to airborne particulate matter.

The thesis of master degree will be defended in July 2021. We are preparing
the SCI paper and suppose to submit to PART FIBRE TOXICOL or FASEB
Journal before July 2021.
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1. Furusawa Y, Yamamoto T, Hattori A, Suzuki N, Hirayama J, Sekiguchi T, Tabuchi Y.
De novo transcriptome analysis and gene expression profiling of fish scales isolated from
Carassius auratus during space flight: impact of melatonin on gene expression in response
to space radiation. Mol. Med. Rep. 22. 2627-2636. 2020
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ZRHIET D, EEERGH S mT A2 HIWEICAERT DT AT =%/ LTH
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Toyota et al., Dietary effects on larval survival and development of three
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cholesterol A EIZIK T L7z, T 6 DOWNEIL, Int. J. Environ. Res. Public Health
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Zanaty, M 1., Sawada, N., Kitani, Y., Nassar, H.F., Mahmoud, H.M., Hayakawa, K., Sekiguchi,
T., Ogiso, S., Tabuchi, Y., Urata, M., Matsubara, H., Takeuchi, Y., Hattori, A., Srivastav, A.K.,
Amornsakun, T. and Suzuki, N.: Influence of benz[a]anthracene on bone metabolism and on
liver metabolism in nibbler fish, Girella punctate. Int. J. Environ. Res. Public Health, 17: 1391
(2020)
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WOHWEBLZFFOZ LALLM R ST, AN T LA T URFRRA NI T L%
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TAERWCHEM L R iET — 21X -2 — MEE L T X L a A bk
ENTVWDEENIHEDTH-722, CD AT MLOFERIZ B -3 — RS a -~
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v FB LU SEM ([C L A81283C, Fa—27JBIC CLP 8% V7B & U CIE
LTWDHZ EEMRTDHZIENTE,

Fa— 7 @R RN 2 R E L TCCLP ZREE L7, CLP X /vy o LS
B EGF-like domain Z 6, WL U AERHEII 2O 2 L D3 HER S 7=, CLP
FHILZARDOIRINC L0 I YA MESEOmEOREDSHEDR, BLOI A K
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Shihori Iwamoto, Keisuke Shimizu, Lumi Negishi, Nobuo Suzuki, Koji Nagata, Michio
Suzuki*. Characterization of the chalky layer-derived EGF-like domain-containing protein
(CgELC) in the pacific oyster, Crassostrea gigas. Journal of Structural Biology, 212, 107594,
(2020). (FEEHRS0)
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OBEARLIZY , IRFEHE. SREE (~TXOF a—rsBIZBTHRFERII YA b
Fhda O RS OMRI | . [ B AKET 2 2020 FFHRFRE], RAUHERT. 2020 4 3
A (A#%ER)

B mARLIEY % OF a—7BICBT 2 RERAI YA MG bh DT RsHE
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HAFa—NLOoZEHYT 5, HEIX, EEFORY FT—VFITOI XX/
—rTHY, REBIZ. ££FE - B - WEABLCHMAEBZOEMRCTHL, 2D
W T — L THF9E 2 Eha 3 5 O T, EHIE TR B3 D AlREME EV,

MXHFHEISREH L FHEZERI LTS,
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WHEADLIBENEMZHINL T, AFLorE® /) ~—, AFL U EAf~v— AFL
v hU~—% 1,000 u g/L ¥ L 7= 1/2Allen #E/KFERK 7 L — MIBER L=, 15CT
12 HElA F 2 _X— h L72#&IC, e =—% pickup L7,

2nd A7V —=227"TiX, First A7 V—=27 10 {%E(10,000 1z g/L) D A F
L Wl 1/2ALLEN 7k %8 K 55 #i(24-well Plate,800 1 L/Well) # fiv 7=, First A
IV —= 7 TCHFE LT-an =—% pickup L. 1/2Allen ##/K 1,000 o L |2 T Y%
LE Lz, 8Wik%a 30uL 32, 24-Well Plate (%47 L, 15°CT 12 A4 > %
2_— kK LFE LT,

TUTIE, NI~—0ENRAT )V —= 7 S, SUNZERNT a7 T
X, XA ~—0ENAT ) —= 73, Zhvboan=—% pickup L,
PY-1/2Allen /K DWRIREE I CEE 38 L C, HARRE OIS CTlRp, B & E8ED
TV —LERMLULTA Ny 7 #1727, 5%IE. AF LAY I~—%RN
LT, ZAF b I~v—%2 G TEZH0E50EM, BlLiE IO WEZ A
LTWS T, Zeds, EFEIFFEO—ERE LT, @R ITo T,

%1, 000 FLA T HARRICF L TR IV,
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Furusawa, Y., Yamamoto, T., Hattori, A., Suzuki, N., Sekiguchi, T., Hirayama, J. and
WiAEI % | Tabuchi, Y. : De novo transcriptome analysis and gene expression profiling in fish scales

D& 27 isolated from Carassius auratus during space flight: A impact of melatonin on the expression of
genes responsive to space radiation. Mol. Med. Rep., 22: 2627-2636 (2020)
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XHGHFICREH L FEHAZER LTSN,

SR B RIRACK B O KBALKROTFEMIZER L T2 0%, R TEIRKF
EHLETHEADIN—TDOHRTHY, FEFITHAPEDOBENFETH D,
IR

BEIZ, nARZER 2 Tl & T 5 R R R FZBRIT OISR 7 v — 7" L DL RS
DR L LT, benz[alanthracene BNE¥ X I DAL D LRBIZEEZRIFL TL
S5 LEHRELTLS (Suzuki et al., 2017), AAMFFE TiX. benzo[c]phenanthrene %

REOKBAVIEDO XX a, AXZHEVTTT 4 v 2 X HEB 215,
TR 72 BRI X Y . benzo[c]phenanthrene DKEEILIADEZMEN. HIELEYMELY £
£ 1,900 BN EFHERETHY ., ZHNITHT D X5 D EOEUG) HA D
50

FIAH - w2

FEREANE -

BH TR
7

XX g EHWTLUTOEBREIT- T2,

FhR1 :F X a0y aDFERITHT D BeP (benzo[c]phenanthrene) DEZZE (in
vivo)
BT CX > X a3 (Carassius auratus) 7757 0 %X X% a3 OIEEN
(Z BcP % 0.1ng/gbody weight ® & T 3 HEBXIZH& 5 L, 25C CTHE L7,
U a DA C—FMIEERNE W TH S 12 HRICHEAY 0 a xR
L7z, BRI L7=/E T v = Gt BRIE) omfi% 100 & L7k oEIS &2 FH~ T,
S BHIZ invivo DIFEERTIE, BeP 23ERRITHH S VKBRLIRICE#L LT 2 & 2 hk
BT 5720, IO BeP O/KER{LIA (OHBCP) % fi#fT L=,

FER2 XX a0 yuaDF IR OEE MR 5 BeP & OHBeP A D 5%
(in vitro)

LT CAADOF o FanbournazikE, 12 HEICHEMRR T CHAEY 1
SR L, BRL7ZFA Y e 3% L-15 5P T L, BeP 7213 3-
OHBCcP (10"'"~10"M) 2RI LTz, 2o DALEWIE=F ) — VIR LT (=
X ) —IVDEHEIREE: 0.1%) . *RBECIEZRIEO= X / —/v (0.1%) ZHsIL7T-,
FoXa R EEMOREUCAMEO T UTERHEPIZERCTHDLZ EnD,
FEA A IR, A StRREE Lic, v m ok 6 FFfHEE&E%. —80°C TRMMm
L IEEZET D F TRAF LTc, IEMROIEMEL, W\ARRIIERES 7 7 &
—POIEMEREE L Lz, 2084, pH 5.3 OFEMEABEEE IR FIZHB VT p-
=72V =T N UL ERREE L, AKT D p=ba T =/ —b
(PNP) 1% 405nm O TRIE Lz, BHFEMIIEEX, 7B VA7 7 ¥ —8
DOIEMERE L Lz, ZOEMEIZ pH 9.5 O 7 L h U PEOSMAIZ I\ Ch B Hi
OIEMERIE & FERIZ pNP &4 JIE L, BERIEEE L, ve aomiEld, AF
LT th A A=V AT vk 0 BHEYEIE Li-, ARFZETIE, 20
IEOX a1 ENLZENETN 8§ o azRIL, D 8
DL AR A2 EE & L,

ELRES
FEE 1 X XaovuaDBEARICT S BeP OEE (invivo)
in vivo DFEERIZIBWNT, BeP OG- 12 HBE%., v r aO AR IS
HA_THBEIILT Lz, M9 OHBcP A MIE L-fEH, BeP &5 Lz
X ¥ =35 3-OHBeP 23 S 47, 2 F 2 123 T BeP 225 3-OHBCP ~
R@tEnsZ ExRALMNI LT,

EER2 XX aovnaFELOMEMRICNT 5D BeP & OHBCP DR

2 (in vitro)
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in vitro DFEERIZIBVNT, 3-OHBCP TR ERIFINTE FMEOIEMEZ LT S
B, 101°M DRIREIZB W THABERIGIIRIRD bive, —F, BeP I3F
FARLOTEMEI B L 52 2o Te, WA HIRLOBEFIEMEICR LT, BeP & 3-
OHBcP [TIHIEH Z RS o7z,

AMOWBNTEAT> TV 5. GeneChip ¥ X7 A% VT, RN 77651
X B AR A R LT D | SRR R A M 72 i 02 R 5 T T B,
B, FrX a0y marz VTR AR IEL L, A%, R LI IR
oo IR 2 4 D AR DL L & L CREFIT 5 T T 5,

%1, 000 FLL = CHEAEMICEDR L TF IV,

RiAEND
PR A

Yamamoto, T., Ikegame, M., Kawago, U., Tabuchi, Y., Hirayama, J., Sekiguchi, T.,
Furusawa, Y., Yachiguchi, K., Matsubara, H., Urata, M., Hattori, A. and
Suzuki, N.: Detection of RANKL-producing cells and osteoclastic
activation by the addition of exogenous RANKL in the regenerating scales
of goldfish. Biol. Sci. Space, 34: 34-40 (2020)

Yamamoto, T., Ikegame, M., Hirayama, J., Kitamura, K., Tabuchi, Y., Furusawa,
Y., Sekiguchi, T., Endo, M., Mishima, H., Seki, A., Yano, S., Matsubara H.,
Hattori, A. and Suzuki, N.: Expression of sclerostin in the regenerating
scales of goldfish and its increase under microgravity during space flight.
Biomed. Res. (Tokyo), 41: 279-288 (2020)
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T O TH S 3-6 AICLREBOKRBZHIT 52 ENTET, KIEICFmAEZZER
W XD5500 -T2, ZTh, FFEEINHITH D 10 Az, PEIRY & FEPEINS O K%
BT 52N TERY, MR OMEEERME 2RI —7 = Y —niseq
(A F) ZHOTHNE (X 1a, b), ZORER, WHiA L S Proteobacteria P93
0% LTRY, ENLUSOMEMDOFESIAICH K& EN T o7z (K
la), &51T, b <AFEL TV Proteobacteria P2 ZEMIICAT LT-FER, &5
5t alpha—, gamma—, delta—proteobacteria 2K & HO TRV, FEEIIE LD &
PP C alpha—proteobacteria 234 10%% <, delta—proteobacteria 23%J 10% 72 h3>
7= (K 1b), L2, FEFEIRHNCEIT 2 WS OEIET OMBEEMEIZIE, KER
ZRITINEEBZ DN, Eo, TIXEAMEIZE S b OMKTHRE SR 7z,
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IR RIS FESIE} FEFETN

B Acidobacteria B Actinobacteria
= Bacteroidetes ® Chloroflexi m Zetaproteobacteria ® Gammaproteobacteria
= Cyanobacteria = Firmicutes . . .
B Gemmatimonadetes ® Nitrospirae B Epsilonproteobacteria = Deltaproteobacteria
B Planctomycetes B Proteobacteria B Betaproteobacteria
B Tenericutes B Verrucomicrobia
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(EAF, 2018a), 72 b N T B EBOFETRAIT S 330 uM (T4 5, 2007)
EHAE S, NEEOILIFLUR & REFIR & o8RO KathilE (B 2,200m) O 11.2
uM GEF S, 2003) & Hled 2 LIEFEICE VY, EEEYOF T, EHEE O L
e WA U — & RIGOBER - WILETOx IBEZ B Lo & 2 A 3 EM O
T, HEHU—[126.0 ppb, fEILEIL39.9 ppb EH%E DN 1.54 5mn-7= (4
#F, 2018b), Ox DIFEAETX 0; THDHH, Ox H NOsH NOx 725D kg &
L CIRERFHZAERT D 2 ERmEShd (Ex KD, 1986),

AWFFE T, BERERICHBWT 2018 4E 9 A 4 HICKAELOER 21 525 HASIE
ZREKT L7722 H (2018 AEFEFHAY) &, 2019 4F 11 7 (2019 4EJEFH4) 3 L 102020
10 HIZFE A it /KE 208 L, £7- 2019 FEEFIA IS L OV 2020 FEEGH
AIZEI LTI, ABRICHED 2 FEUNKCRIRGEIE S & & o 72 JAH1H CilRE 21T > 72,

KT O CIEFEITRFICRRESERMENH D (WS, 2017 ; &AF, 2018a), L
MDLRNS, BREOBIARZEICE > TEDBEVWREND ZLRH D EHENSH
%o AERIOFHAE Clrdfn ST ORGEIZB VT, ) 1328 uM TEEMRE D
17.5%& 720, KEGEEE S PR IZIZREE CTh - 72,

TR F O NOs I I IR DY EIFER-CHITZ A L ZE DR, T HIVE O R %88
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KEDKERRIAG. HIRBRETR 2T, 16, 1-6.
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WOBEGKE., EARTFEIRCE GERBR), 73, 172-176.
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B Lk, CERE (GRUR), pp. 201-217.
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VYT PROS OIRNENE Z FEHIICE~ D & & HIT, BEFEND HIRFAEER~ & PRt S
RS Tw{t%#@*ﬁ@i%bﬁéﬁ&%;ﬁ_?%% DT A Z LT, PFOS ODﬁ@%@ﬂ‘ﬁE‘l‘i
D,

MHFEEICRRR LHEHEZ BN L TTRFIW,

3 Kt s




FIH - ffFgesE
MENE - 55
VAW E: S

X1, 000 F-LA BT EARRICRS L TR IV,

I AT ATV F a AT ALK R (PRFOS) O RE e £ 535k & F2 5
L. RT3 1T 5 PFOS OEFEM M 2 TR~ T, gl a IRk ERG B 24— XD
WA (16.9+1.3 cm), EHAE (33.8110.0 g) Db T ALhfa 55 B &gt/
. FRP18OL A% /KM 2 5|2 20°C DfE/K T 3~5 HH. BIEEE L=, &5 TIL,
3% % /) —)L& A PBS IZ PROS % ¥4 L 7= PFOS ¥4 (100 pg/mL) Z# 708 L. &5 A 25
JBIZ 400 pg/kg L7825 X HITHEENS- L C POFS &5 X & Lz, £7-, R%Koe 7
AN ARG U CRRX E Lz, %, 4EMMEL, SHA, THH, 14 HH,
21 HHE., 28 HHICKE, M., RZFpbik, ik, fkgs Ik, Bk, Ws. A5ER. fE.
JHD 5 B) ZBI LT, £z, RO E T 2 5 BIZ2OWT 0 B BICHEERICERILL -,

BHHRE > 5 D PFOS OHfitH X, Ankley 5 (2005) D J7iE% Hv =, 3EHZ 0.50 mL @
BRKEZMZ TRERARES AP =LV EEY T4 X L%. 1ol @ 100 mM KOH
A% T.50CT2040#EL 9 Lz, 212 1.5mL @ 2MNaCl & 2.5mL @ A F )L tert—
T F o —7 L (MTBE) Z 1 2., =T 20 34 & 9 fhi L7z, =00 BE% (SR, 5, 000
Xg, 104y). MIBE JE@Z&[EIY L, /AKJEIZE 52 2.5ml O MIBE 21z T, [FERICIRE 5
FhH U7=o RIBEIC I OB U ClEY L 7= MTBE JE@ %, 384 2 2K X 411 T#z[E L. 900
UL DA X ) — VPR LTz, & ZICNIERE L L C A X — )VIZEEMR L7= MsPFOS £
YEZ (100 ng/mL) & 100 pL M1z T, oM HREE Lz,
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C18-3 (¢ 2.00X 100 mm) (Fujifilm Wako Pure Chemical Co.) T. BEIFHD A &I 0. 01%
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5%7> 6 95%Z - &8 T PROS A ¥ H L. MRM 43H71C & W PFOS S ZE LTz, E=X
U7 LT m/z 1. MsPFOS 1% 507.00>80. 00 (381 4 >t 507.00>99.00) . PFOS %
499. 00>80. 00 (ffeZ8A A > 499.00>99. 00) & L7~

2605 T NDOL, KRG, A, RERKO 0 BHH~21 HHOY Tz on
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7o ERETIL3 HEIZ1198.1 ng/g, 7 HHIZ 530.13 ng/g Z/r L7z, KRFHEKTIE 3
HHIZ 1104.5ng/g. 7 HHIZ 1020.0ng/g 7~ LTz, ZOMMOFEFEKIZDOWTITS] Z e
T EHED TS,
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%1, 000 FLL T HEAEMICEER L TF IV,

FIHL - WFFE S N 2

BB HOLEMOITKM (B v 7 V) IZBW T, 2011 4F 12 HIZERILE 1L
72Bl1-1 =27 (K& 63 cm) [ZOWT 1 em 208 LW & o brakkel & Lz,
B —{b UT- e iRy (R 1.5 g BBE) 27 7 A F v I FasllEBE L, &
IRAKF LLRL @ Ge (KRR 4% VT Pb-210 & Cs—137 ZE L=, HEfEW)»
5D 1-129 O - KA EfiT 5 72D ORI S 27 5 (BVINK S fRE & T
i - W) 1T 1-129 Xy 7 T2 ROMEWEIR K% LLRL THiZICr b b
L E L7, HEREY (0.5 g) MOAERLIZBRIET A T v T LT v VIR
WIZKF L, 1 mg @ T+ U7 (Deepwater iodine, I/'%'1: ~1X10") &Nz
TIRNARTTIRZAT o T2t%, 3 U B2 - b TR L, iRz iin L <
bR Z — 7 NEER LT, SUE RIS HIEERH P oS E &0t ¢
A= NPT/ A RIE L, Purdue 1 (PI/%1: 8.38X1012) ZfEuEL L
THIKAL L=, ICP-MS Z AW TEEID T EEAHIE L%, 1 BEEAEH L
7eo BB BL1-1 =7) O MAZRE (Cs—137 - Pb-210, 1-129) HEZITV, Cs—
137 & Pb-210 (235 < HEFEJE O & EITEREHALBEfER 1> D KRR H T
SN D 1-129 (T1/2 : 1570 H4E) Ok BB 2T L7T-,

(1oYW E

HEREY) H D43 Pb-210 (*'Pbey) #REIX, FKIE HIREE 29 em (23T 84.2-739
Ba/kg (GUEHREH ICEEEMIER) OFBHICH V. TR 29 cn IR TIIABRE TH
ST, BEFEE (Mass depth: g/cm®) (k3 5 4R% Pb-210 @ B IRKIEL DR /75347
T, HERGEEE A RNT LA, REND 0.836 g/em’/yr (PEEE 0-7.5 cm),
0.0638 g/cm®/yr (FEE 7.5-15.5 cm). 0.219 g/cm®’/yr (JBFE 15.5-24.5 cm). K&
0. 0332 g/em?/yr (B 24.5-29.0 cm) &2 b+ 22 ENghoiz, —J7. Cs—
137 JEEEIL, FEOEE 29 om £ TICHUWVT 8.6-71.2 Ba/kg (FUBHRHLH 1288
IEMHIEE) O#FPHICZH Y | VEEE 26-27 em (WK 2R3 1RES A T o 72, Z D Cs—
137 DR IE X, Pb-210 2> 6 B U 7= HERGEE 2 FLl2 55 & P 1962 IR &
NT=Z ENGnoT=, fEo T, MG L L-HRMIIKREEFERICER T 5 Cs—137
ZEARRICEER L TWA Z & MORTE Pb—210 ICHESSERETANELNZ &N
MRSz, AlEl., HEREY T O 1-129 12O\, 8 3BHI DU TERBRAIC BT LER &
HIE &AT > 72, HEREW T O 1-129 13 0. 04-33. 9 uBa/kg OFPHICH V) | ILERITH
B9 DL 0.01-67.4 pBa/m’/yr ThHotz, 1-129 LERT, FEE 1946 FLLRTIX
0.01-0. 06 pBa/m*/yr EARNL UL TH 7Dk L, PEIE 1962 F-LIKEHIE T2
Ha &2~ Uz, 2 O\, PEIE 1950 4RI ORZIREHEALELIZ £ > T, K&
SN PI OWEEDPEMLIZZEEZRBL TS EEZ LD, 5%IE, 1-129
W E 2 AREBNCERE L, SR ED 1-129 thEBLB AT 5 T ETH 5,
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2019 4E 12 H 7B EFMR RO BRI BT, 45 61 R L% (JARE61)
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O 53.3 H L W28, MBI Z ZE L T RAENSLE L /0D, Y
#2020 4E 11 HIZEE ORI 2 T & LTV, Fifl oo o1 L Z&YeE  (COVID-
19) OIERITEE, 2021 3 HETTERL RoTe, £ T, 2020 FEIFXEITKRD 4
BT OWTHEE LT,

(1) FHNCEN CE o =7 a v Lk ol E
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AUBHELE. DIFRRGE (C &0, WBEAEGR TRHRFLLT & 722 % BRIORUEHT, 2 B
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Wrrsnd | EBREPTOBETCRRELMICE > TiRAM 2 2R A5, 1 mEEEOHIR

AR BN S 100 LV OREIBG DD DN, £ OHERI b REIN B b E . *
Tz, REHICE £ o TAEBRIED DEEROZ(LE TN TR . ARFSE
TIEMEDT 20T 2 2 e R TH Y . ML H DR 6 b B
B B R BT e AT 5 2 L2 BfR T,
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MBI L FHETEHI L TRIV,

FIH - WF5E5E
TN - 155
T Rl

2020 4F 10 HICHFHFIC TEHREBIL7Z> a — b a7 (B EH 70cm OARREED 2802
T EI LB L LI SR (B REte . Z2omhofGon HEOREFEE L
THARTITABE (bFA) 3 E, BELU, 2008 FI2HHECTHS I I X VERLT: 3
S DBLADY VAR T T A O HgkOWr sl bk &2 ik & UCHEfiF L, 2020 4 12 H 14—
17 B4R RS8R B AR ER BT 52 o % — D LA-ICP-MS 24 fl L C. s rEILE
BLOGH AN = O ETo T, WEITEMMN T L TAR Yy MEESHITITED
PKIIES R OFEREREICE > TIA LV AF v OB L OAR Y MEESHTIC
X0, ERENRE LIz, 7ok, HRFEEIOHEREMIC OV CHIE T 28 & o B FEIL,
HKIBOIEYL 5 & TR LIZROITTHRREE Lz,
24Mg, 2981, 348, 42Ca, 43Ca, 53Cr, 55Mn, 57Fe, 59C0, GSCU’ 66Zn’ SSSI.’ IZISb, 137Ba, 208py,
THEBRICOWTI, B (REEA LT L) o Ca b RBRBREEICS U CE W
T 5L OHRENDDHEERERICHE, Mg, *Ca, “Mn, ®SritEHFHL, BEA ML A
2R D IBR S D IR D A RAT L & DBIfR & FET L7z,

HEREWRRHZ DWW T, 1980 T AICTHH O T2 DKk % fa T D 8D ek S vz
ZllickomEmLtEbnbm®EE LT ®n, “Fe, ¥Sr N EFon-, ZHD
2B, Fe & Sr 13MEKICEZL EEND T2, LR OB CTHWRL T DS A3
L2k, BENEGL Rol-Z ERHEZERSNTZ, —F7. ®Cu, 2Pb, %Zn X 1900
HEOD LATEL 0 E0RIZEEIN LT e, 205 I13HE O Bkl © 1865 4RIZBts Xz
HFLILDOEIC L Db DB N, RENOHRKT LT oy VOEE LR D
Pb/Zn HEIZIZBABRE R ZLIZ R O N2 o7z, WTFNOTRICE W TH, FEKEND
DOHBEBY L EZ DD XD 7, ITHFETOBRHEMIA LR -T2,

TR T TABIRTIE, PHEORBEE T > T IR 3 MR OB LR O &
BUARARGROD Mn JRE & OBHRIZOWT, BFEFROREENZE LUWIIE Mn BEAE
EA AR STz, — 05, Yo L OUKIEOFRIE & 72 2 AREME DS BEE DA ZE TR &1
TV Sr BE O Mg I2oW Tk, PHRLZEBHRMEITRD b ivie o7, FREEIEL D
BONTEF AR Y HABE (BA) I8N, BREEL KT AL E2 507 MnllD
WTH DL, FOWEEITHEE S T-4K 1930 4EEE =55 ppm + 1950 4EEE =53 ppm TIE
ENEEDLLRNST=OITRE L, 1970 AFE T 113ppm & B BT E D> T, FEREE
D CNS T H> 6, FREB OFL B A Tl 1930 4R L 0 IREICHEMIEE N E L 72 o
Tl E XV EEOEBIBYNIEE 722 ERND o TR, AEINELL oo
72D 1960-1970 FHN DL TH D Z & NARMEIC L D R I NT-,
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o Y A ETG Y RER L OVKIE EROEA R ELZ M-I 5 2 L2 B LT 5,
AR OREEE - =7 1 VISR RE N A L T0D & TS, =7y
JVHIBRDOIGGE L KiR ERA- & OB AR EL T T 5 AICRARH 5,
HEEESNIRE - M7 T 7 hro T Y v EN LR L OVEKIE EA
IT5 % bMET D Z ENTREND O, BUEBIORERIZBTS2 LD A ML A
DSEED A FEIC TR TRNCET 2 EER T — ¥ 232 L Hiff s s,
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FIH - BF9E5E
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VANIDE: S

T7a VAR SN KPR v o XA (1@ ] VA [l T 78 X C [ 744) - westS 756 =
FleNARY L= T7H 7T (MODEL-120SL, #iAE T T3¥) Za%E L. 202048
AB10H £ CiE2@ficLal, 103 LIRIEELR, TT A7 4 V% — (TX40HI20-WW,
Pall) hbiz=7 oy L afEL7- (1 m¥/57, 2485H) . FREUE O 7 4 V2 —(F-20C T
R LTz, 7 a Yy VEBRIEIRIC 7 4 VX —OEE&EZE L Tt L7z=7 1
YOVOEEZRE Lz, ERLTE= 7 1 Y VO E §1328.6 ng/m® Th o 72, HIfEF
2B =T v Y VEBEOWE L FEHNEERIIBE S o T,
BB M - 202048 HSH 225202141 H 13 H £ TOFF8H v 7 /T DWT, {54
B OOHT & i LTz, BREGEN T A7 4 V4 —50 ecm®Z /N 2 TYI W ELY . PAHAHT
(GC-MS, 8890 GC system, 5977B MSD, Agilent) (2, £ 7251 cm?(ZWI 0 Bt~ 727 4 L ¥
— &85 eFE ot (EDSHE#ER M E 7 BHMEE, SME-EDS, JCM-6000, AA®E ) (2t
L72, PAHSOREIIOA TAINO A FaICREREWE TH 7=, L TT7 A4
TUTUNRLELLE LR ) S i EEE THh > 72, SME-EDSIZ X 5T
KoM TIL, VAR OLREHRENRHIEE LTHLNL 2D, EREREEIEA
HTHLB, I RITL BFHR, % AEEOSWVESESHFEMICHKRT S,
W rI7 7 b~ 7 VIRBERER 202048 H 5 HH 2021 4F1 H 13 B &
TOFF 18 % TN DOUWNT, MG FEEESE Thalassiosira pseudoana % FV T 7 1
I NDEEME TN LT, BREGE A T A7 2 —100 cm? % 1 em? AR D YA R W
%, WIREEERIR OKAIKEESY) F72137 7 by (BUKPERSY) 12218 L TR ke
WZED TN E—EMEREN S YT, TNENOEMIREWERNY 77 7 h Az
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HYE & LC PAH OF THEREET S I ERE TRt shs L2 (0,10, 50,
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EETRE T CIIE Lo ORENED Z LRI,
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VANDE: S

W YEORERIR A~ RN TRAVGAAL TR Y . RAEO BT D8, 90
AR DI TR ERE A LT T g, ZAUT, @REEN EFK E SnEH, mE
fEIZ E2WAKIRD B & & BIThkx ZFE RO b RES B LWL EEXD
TWD, HIEREBE L OMEITIC L AWE~DERED —> L L TRENZRDO L DI,
WEREORER(ETH D, ZNick > T HE—TFTEMowEomka2imE L, #8
WAL S OBBMRA N T 5 2 LIt k> T, BB CRBELSETT 5, #ilx
X, PEOR R TOWPEREE( (Wang et al., 2017). JEEK TSRS EE
OIRTHED L5 GEE 0. 483 mg/L + 4F) SLCEAMFEKILORAEME DM, S 6l
MR RER~DERRF KSR O GHE 3.12 km/4E, Ning et al., 2011) 23345
XhTWb, ERE. HHmAEES L IEBORMEKIIBN SN TBY . T
W B 725 BRI OWLERE~DORENE SN D, AL TIE. B igshambe
W3 1T B MEPEREE D2 L0, IRBVICER T 2 B ossflk - ki Xk - THEKR
T AL « BEEFEAKILOMEIT A I = X LINZHONT, HUPERRE 2 3 T o & T Bk O fi
Wit R EZFHWTH LN T A ZEZHRNE LT,

2020 4EFE 1T, K (2020.7.22) BB L= 7 A 18~24 HIZFEBIZZRE L, &
WEF RS PESETR LB TRIR L) % F VT NNB5 i 2 550 L 7=, NN55 ffiifE Clxk, 3R
AN ENRE O A EE 9 T AU W T OMEERBICRT D E gl L e EIR AR,
TE - K8 OISR IE K ORI E D3 A D407 - W) PREIREELI % LA
To@EYIT-o 7,

(1) CTD B DY 7 /v & A LFESIATHFE T g DMK BRI A Fhi L 7=, $RE L 721

AREBHI BRI O HT « B3Rk « Ra RINEAKELAR S DL B IS 0 B L
Too MMZ T, ER7TA B EMEE 70 7 74 7 =12k HKBLBARE &
FOEEFTOT-DDF — 2 WA LT,

(2) EBEKTOREESMELEET D720, v~ VT 7 ar7 7 —2 L0 U
Y - FIBRK & R IR - bR L2, F/2, ~ v F 7 rari—icko
TEIR S N IEE FK S & ot g aB L=,

AMHEO BB & | VTS TIREFEE SR (~3ml/1) & @WEBETE O A6
RS, SEEEISIH - T2 B~ Ot 2l L, 5%, KRB oM ETR
MO 5 & &b, ERNT X285 b L—Y—% B - MRS SR AR O HE
E L, 2 OYEEREICEERE G T KRS ERBEOMEEE Y V7 S, HY
FHEOBREEZAbD B AWFOTE R PR RIETRBOEZREHED D,

%1, 000 FLA T HARRICF L TR IV,
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HFEEH | fame— T\ A AR | W=7 WFGEHSTE « VIR E - fifdT
T B n#s AR K Bh# AhR D HAE PN RTERRMT
pors
JL
o siokiatE R i TR
S
% RO AR Z T LI AR A, EEROMMETERL T TS0,
W'E 4 JEHE (FEAR) B
T T L
241z 7
CAR Ny S
Sy L7kt 7L
MFER
B B AU ClE, B OE A~ OITHFEORFREIC L0 285 ERRILKFELE (PAHs)
DOWMABEDEINL . ZORERBEAIN TS, PAHs IZHFMEMICKT L CTEME, R
JEE, IR TR 2R E OB NAT T, BHEEMIZISW T PAHs 135 FRSZ BN
Aryl hydrocarbon receptor (AhR) & PRI 2 EEGFHEIN 12X - TRk S5, AhR
1L, T h 27 e —AP450 77 I U —0DfEFE (CYP) ZFFE L PAHs i3 5, € DOIGH
DR TRIED D KE X 7B 2 KIET, — . 2O X 9 78R ) g pE I3 HEBh 4 | 217
TETHMDEARHTH D, £ 2 TARLFEMIETIE, EFHEEYOET L E L THZ 2D
WFEEE Y - VA R ZHW, AhR O43FEEEFS KOS BLIREIFEHE O MEMT 2 HH0 2, PAHs DR -
IS5 | RS LZMAT 2 L2 ET 5,

[DES

KIS L FHEZENI L TII,

RS ha R

FHEENY) D ARR I X PAHs 0 & A A o Vi8R E 2585 L, B GHIR 1 & LTl
<o —F. EBEEFHEY ADRR D4 THEEEII R TH 5, F72 PAHs IZ X 2R EFHFED
A 72 & ARR OFGFREEE T D RGN I TV D, AIFFE T, kR
FHEEIY O ADR OMEBECIIFAE 2 LT 5 Z LIk v, BEFENES 4D
FLEWVWSTFET BT ORBIZEKTE 5, S HIZ, PAHs (2K % AhR X° CYP DA G
FERE DN 5 20T 72 0UE, AhR =2 CYP & /3o A~ —F — & L7 PAH {54 /KRG S A 7
IERE~DIGHAPHRHTE 2,
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FIH - #F7E

FEhiNE -

(EA2Y aWili)?
®

FIA - FEERNE

B2 LA RYIZEIT D PAHs DR - i 5 OIBTEIZIS 1T 5D AR ORRE & FHEIHERE
ZHONCT D720 (1) ARR OFIENRTEDMET. (2) AhR O cis FREITEE O fEAT %
11727 FZNHOERLEWAITLT (3) CYPBIGFRED KR YEAKIZIS 1T 2 R H S
B — 2 DfiFT, (4) CYP EInFREDFEBUIK D PAHs O —Ff BaP («X> ' [a] 'L V)
DEEOMNT, (5) CYP BIn 1D cis FHEITEIII KT 2 AR DFEZEOfFET, (6) CYP &
51O cis FAEITEIKIZXT 92 PXR (FHEENM)IZ IV T PAHs OFBFKRIZEE 5 AhR & 135
DB 1) OB b7 > 72,

BohiRE

(1) AhR OB JRTEDMRHT © AhR 38 X OV ARNT (AhR & ~F 1 &k & /E - T < i
GIREIR ) O NKEEIX C RIHICE N X /X7 E Venus ZfES SHTfE & X
JBHRaA—RTHmMNA ZRRTEDa LA NT 7 bEER L, a3 A T2 R
5 mRNA ZFRHL L AR Y SR INCEARIE A L7228, BilS S Tl Venus OB A R T
TR 28, mRNA DFEAEDORFH R E&21T72 > T 5,

(2) AR @ cis FAEIFEIK DT © AR BEAS 7O EIRIZIE, W LR iz CYP EB 1D 1
> (CYPIEL) DMF(ET D, & Z T AR OFIRRBALA S5 CYPIEL & T _LjifHEg 2511
RS OIS A AT VR = —a A T 7 R EER LT, A% ZDar A bk
7 FODNA ZRVYZREINCTL 7 baR—L—2 g NZEVEATETFETH D,
(3) CYP BARFRHED AR Y RKIZI T 23BN Z — o OFFMT : FHEENIZ 35\ T PAHs D
72 2B D CYPL BELOVCYP3 7 7 X U —BIB FREIC DWW CAARRICB T 2 Bl E S
JE A RT-PCR IZ K W FAANTAER, 5 2D CYPL 77 I U —BEFDOH 3 DO0FEITH
TRELTWHZE, 425D CYP3 77 IV —BIEFOI LA 2R LTS 3
ONEICHEBTRIALTCNDZ 2R L, BYO AR & PXRIZHERD FH O
THEL TS Z LMD, ARR & PXR BHCIZEW T CYP 5+ OR B2 FHE L T
WD ATREMEDS IR STz,

(4) CYP BAGFREDIHUCKIT % PAHs O —Ff BaP O EEORNT « {AFEH 72 PAH ThH
% BaP CARYIMZ LB L7- /58, CYP @I F-#ED 1 > (CYPIF4) OIRIINFHE I Tz,
BITE, BaP OREEZEZ TEORERFTTTH S,

(5) CYP EInT D cis FEIFABIZ 6T 5 AhR DB DR « CYPIEL @ i 2000 Ha
Kt OFEI AL AIANTE VR —F —a L A N T 7 FEER LT, ZOa AT 7 RO
DNA % AhR & ARNT Z 3R E 92 a2 A b7 7 RO DNA & —FICAR VRl L 7
FaR—=L—2 g ARV EANLTRER, KEEORT LR —Z —OF BB S
oo ZODLR—Z—DOFEN AR ITESF L TWENE D NIBIERFITT 72, 295 T
HIUE. T OFERIT AR 25 CYPIEL OFEBLHIFANZRE G- L TV D AIREME A RIR T S 55 C
bHLEZD,

(6) CYP BEIn+F D cis FEIFEBIC X5 PXR DEEDOMAT « a2 L TV 5
CYP3 7 7 2 U —&G D IHAD BT D Lk 2000 HHsx O REIE A2 fLAGAATE LR —
B—a AT FEER LT, 23 A 57 Fd DNA % PXR M| EH a2
Z 27 PO DNA & —FEIZHARYZRINCT L7 bafR—L—3 g 2k VB A LR,
RO T LR —Z —ORBIP R ST, TOLR—Z—0OFBLUL PXR ITEKAEL
TWe, ZOZ e, PXRCYPS 77 2 U —8{sFORBHIEICES S L T\ 25 Al EE
PEDRIE ST,

PLED X5, RILFWFIETIEN X 27 LA R-VIZET D PAHs OFEGK - fif 5 DA%
WZOWTHEEOFTH =72 A 255 2 LN TET,

%1, 000 FLL b CHEAEMICEDR L TF IV,
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Sy i ekl EEEWIK 7 VR R
® BSAKK
ST L 7=k o BUKMHEHY [AEN 3
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3 WRITHhEE o M (BEM) 1%, SO @S e E 2 ek, &L
BT FREL LT, ZHVE T, WA L OVEKICEIT 5 ERYE O 58RI K
VIZERBRL T 72, EEM A2 MV OFREFRICIE, 2 E TOMIEIC LV 1S
KIRARYT MVT —=HR—=APR—R L7 o> TUN D,
IKELD 3 HTIZIL EEM BNAEZY 2 — T, HEESOHEREY 7 E o BARFEHI R L T
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BITHIOK L TWiehotzizd, KV 7Tz T 6 HuS THiAKZE RIS Z &
DT E Tz, B Lok Yo 7 W35 L= AR VN TRLE L £R K% 0D ICP-OES
BIUBRREIOTNTST7—ERAWTAERRKS (Na', K', Mg”, Ca”, CI', SO//) D
BEFRELR, WIAKOKIE, pH, BRIBEE, TAD Y =T 1, EFBRIREE,
Fe i o BALIZ B CHIE Uiz, FWKIZB O THIEER DN O 7= BT
AiEF L O—EERE E 21T\, ®IRKZED ICP-OES, B\ AI/OIN 5T71—%
ALWTEERS DBIEZEITo1=.
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EWEOEREEZAWT, BEENDLAFINT TOWMAKKEDRMEDOE LEIT-
el 2 A, AFMAKOEEREFKS (Na', €1, S0/4) % Factor 2 O#iFANTH
HWIHZENTE I, ZOZ &I, KO EERFEMRS (Na', €1, S0°) 1%, #%
K DOWKIESE & KRBT R DB USN DR BEEZ T2 N2 L2 d, —HTET
JLDOFERIE, Mg? Ca” DIEMEDESWITFEIRTER Y L 1T RS Z L&, FERIC
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FNDLEEMIIT Ca-REEIEM TH D MIC 23580 Hii= Z & B AZEHI/K DI
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R 1o FTo RS @O Mg IR BT, EZEOWIK TH 9% Mg— R EERIEHEY > AMC
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Z = HE LT ARIRBREE 2 51T D MHC, AMC DS EEFE A VT Mg?, Ca® D
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M5 | gAREICL Y. BARENZ F2238AETRE 35 TR FRO b vz, 2020 F-E 1%,
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2015 4E 10 A NS 2 Hio TRIES - HRIRHEREY) (B S 80~90cm F2E) @
PAHs 734734 & OF 210Pb 34712 X D4R RIE 21T > 72, PAHs17 FEO 3 HTIXIA B K
BREE AT AL IERA L PSR 212 T, HERE O 210Ph Z0 AT 13RO 7 BR B AR
BEWFge v 24— T Tz, £7-. 2018 4 12 A, 20194E 2~3 A, 20194 7 H
D 3 81D Jis 55 R EFAFE R B ST K 0 B S V70 YT 3R R HERE ) . 2019
11 BB UL BRI ROE NS TERE S ALzl 1k SS #UkE, 2020 4 12
AR R RFH AR R B TR L=k SS k. 2011 45 4 H~2014 4F 3
A KT 2017 4 4 H~2018 4 3 H DFt 4 -], KIRfi 4~5 HiE D K75 YL i R EE A
HE I TR NEBRBE R 7 o 7 — i) I I L v RS vz K& TSP &k
B PAHs 23081 Shtz, T SERBEREY PAHs 047112 X 0 M7 P& 058 o
PAHs OB DO RES W 21T -7,

S OFERHEREY H PAHs 0 AICBI L <, WHHHHE® 27 1% 1975 4-tH PAHs
WD R, HETHE O = 713 1960 FFEHLE PAHs IE R @ MERAA G bz, &
HICUTAED PAHs IEENEILE D OB Th o 7-, £7-. FEVEHEREY O PAHs O
PRI 1970 H~1980 FtHEE— 7 2l 2. ZAUT KPR (Tsuji et al., 2020) <2
HRiE (Yamashita et al., 2000) @ PAHs Ot — 7 LAk CTH 7=, S 62, WHAN
W~ PAHs OJIFEANT Z v 7 A1 2.8 ton yearl, K&iLi#E~7 7 v 2 A% 13 ton
yearl, ¥fE7 7 v 7 AL 5.5tonyear! TH D & HFED H AL, WIEAIBEE L D KK
UEAEBTE D J7 3 HE T NHE~D PAHs DI AENZ N2 LR 05Tz, iz, AT Z
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PEE~DE AR L DR T T v 7 A THDH EEZ BN,
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H. Tsuji, W. Jadoon, Y. Nunome, H. Yamazaki, S. Asaoka, K. Takeda, H. Sakugawa.
Distribution and source estimation of polycyclic aromatic hydrocarbons in coastal
sediments from Seto Inland Sea, Japan. Environmental Chemistry, 17, 488-497,
2020. fth—fR A .
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BofR PE-MPs (K] 1, RZ£E 200 pm), BE Y PE XL v k& kA U7l PE-MPs (X
2, EEPRIFE 211 pm) Z VN, ANT (0.1 mg/L) & 2 f& MPs (10* particles/L) &%
NENEEZE LT ORES X ANT X, ANT + ERIR MPs X, ANT + At MPs [X),
% 18 L AKEICY v UAKXH (FafKkE 0.30 £ 0.05 g) & 41 BFHOAN. 7 AR
#iBEH%, 5 AMNEEEK CREIE SE7c, &FEMM 0, 1, 3, 5, 7 H HI X OEE IR
1.3.5 HRICOYURAZ S 4 RZEHV 7V 7 L, ANT (RNIEERIE (HPLC) B X
OVl COFEMHEE T CYPIA ORBLETEE (QPCR) Z{T/e-o7c, £z, BEB X
VEEHMZNZNORKBICY Yy T A XS 9 BEMH L TITEIT 217782 > 72, 72
. ANT (RPNIEEERIEIZ DUV TIL, PE-MPs DB AZBI T2, % U 2 X 5 5 S FEED
BLOWEAEBRE L, HIAF O ANT JREZRIE LT,

1. ERIK PE-MPs (hif% 200 um) 2. HERE PE-MPs CE¥JRIZE 211 pm)

| BEES

[ANT {APNREE]

PAEFEX T ANT OIRPNIREZ TR 5 ARIFHITEL, IR ORNIREIZ DV
THEZET ehole, ZOHOEMEBIRICI N CIX, [EHEBIK 5 A O ANT + fikfe
PE-MPs X (2815 ANT IRPNIEREIL 3.46 + 1.77 pg/g LMICHNTHEICE -
72 (P<0.01), Fiz, —ALBIBET M L DMITRER LV . ANT 23lFE PE-MPs &
RBEIND EDX T AZTTENNSD ANT HEHHNEL 725 2 ERH SN -7,
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1/3 LUF OlEkis fE 2 RdilFvk & 5% L, WEKATEYOfRNT 21770 o 72, Z DOFES. ANT
+ [l PE-MPs X TY % U A X 1 OWFEKEENME T LTEY (P < 0.05), ANTHERIR
MPs K CH [RARICHEGKEE DMK T L CW ARl sz (P=0.109), F7=. ANT
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i PE-MPs & ANT OGS ZEE X CIREIE I ERE B IZTANT MoRBRX LD b
% RN BRI ST, e PE-MPs (X1 2) 1 FERIR PE-MPs (X 1) & Hfg LT o
TR BN TR E ORI D T W2 R EZBND, TDTH, A
EHIFIZIHBWTE ANT 235 L7= PE-MPs 2V B 2 HHEH & e < 220 KD
5O ANT PEHDNIEL 2oz TR0 EE X b, 2. UEEOSATHIEIC
T, KR 2 um D~A 7 07T AF v 7 [XRBHKTH, 10 B OREHIFRGERE b
PEH ENFITENICIE D Z L ME STV D (Liu et al., 2021), A EWER L=k
rvA a7 2F 7 (K2 ITiE, 5DWNT SHTITFE - -7 ki 038 5
7o, TOX D RHIRRI N R A b= R E RN L TAERICERDIAEND
ZEIZk, e E T K o T ATRRME S RIR ST,

F7-. CYPIA ORBLEIZHOWT, KREBRTIL, Bt~ A 0T T RF v LOBEE
FeFE T CYPIA FHEENKEI ML T\, ZE—HBIC2#EX T CYPIA XKILE
DOEMMABEE 7= Z &R0, PAHs [ICERB SNV v U A X I OMFET CYPIA DOFEHL
B L7 & W9 3 (Rusni et al., 2020) A5 L, AEFEL7-RBOT
fFRERIC T PE-MPs D HRZRFE TIFERIK N T CYPIA ORBLEIZZAEN 2o T
ZEMmD . AEOEBRTHE XL CYPIA OFRELEMINTAENICER Y A F I ANT
WINELIZbOTHD EEZ2BND, Wil PE-MPs & OEAZRBEXICBWTL, 55
W SITITER S To M 72 b - 2MANICE D IAFE T2 2 L2 L - T, ANT DOFZZEEN
LB FIBRIN-bDOEE NS,

ITENRNT DRGSR, TR PE-MPs & ANT 285 LI, ¥ % U A X I Ok
EMETT5ZEBHLNE -T2, ARBRO PRBR Tlx PE-MPs D HAZETE TI
BRIR, BT T % U A B T ORI B I 22 v o722 & £7-. PAHs (CR%
SN~ A A OWEHGRE DMK T L7z & v ) 3 (Gongalves et al., 2008) 3% 5 =
LG R PE-MPs & ANT OFEAEZRIZ LV AU EKEER FIXT vy U A X I~
D ANT OFEBENFEE /-T2 bDEEZBN5, F1-. ERIK PE-MPs & ANT O#EA
FRBEIXIZB O T H WG MK T LIl N Bl Sz, 207z, PE-MPs & O#EEA
FREZIZE D, ANT DT % U A X T OIFEKITEI~DOEEN L VR oo b D EFEX D
. FEEOITENI KT D MPs DOR7 Z—hBAVRIB ST,

ARBROFEER LD . MPs DIBIRB LA XA ANT OHFHHC R L RIFT &, &
5T MPs [ XASEDOWEVKITENI KT L T_7 X —3h a2 L CTB %2 5 2 5 alREMEDVR
XN, 207D, 5t WPs OB ZFHIT 2 LTI, 77 AF v 7 OFEEIZIT T
2, ZOBREDORFIZONVTHEH L, SHIZ, ZOTEREBIIO N THEET
REThHEEZLND,

1.  Liu, Y., Qiu, X., Xu, X., Takai, Y., Ogawa, H., Shimasaki, Y., 2021. Uptake and depuration kinetics
of microplastics with different polymer types and particle sizes in Japanese medaka (Oryzias
latipes). Ecotoxicol. Environ. Saf. 212, 112007.

2. Rusni, S., Sassa, M., Takehana, Y., Kinoshita, M., Inoue, K., 2020. Correlation between cytochrome
P450 1A ( cypla ) mRNA expression and ambient phenanthrene and pyrene concentration in Javanese
Medaka Oryzias javanicus. Fish. Sci.

3. Gongalves, R., Scholze, M., Ferreira, A.M., Martins, M., Correia, A.D., 2008. The joint effect of

polycyclic aromatic hydrocarbons on fish behavior. Environ. Res. 108, 205-213.
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BREETPICAHET DAL W E O, RBAMN, Bl @EY 27, SHICRETICE
I oAb R IR B b IEREICHEIR L2 9 2, B P ORMERENISEREL, 8
PEREETHT 20 EPMO TEETHD ZLBF I ETHARL,

AWFIEE R TIE, BRAANBROREREDIZDIC, LRBHE LA TV DHEEKRE
ARG & SRR A ARTEEREENTJE & o 7 — OB 788 ROV EAR, AR
L E X — U — NIZL, 5% OHIDOH Y FFIZoWT, K0 BRI LT,

KU-FDU Joint Workshop on Environmental Issues
Latest Advances on Public Health and Environmental Pollution

Place: Zoom meeting, GTM+09:00
Time: 2021/3/29 03:30 PM(JST) - 05:00 PM (JST)
ZoomMeeting URL

Meeting ID:

Data: March 29 (Mon), 2021

Program:

Chair: Ning Tang (KU)

Opening remarks:

15:30 — 15:32 Haidong Kan (FDU)

15:32 — 15:42 Haidong Kan (FDU), Research activities of School of
Public Health, Fudan University

15:42 — 16:57 Zhijun Zhou (FDU), Updated information and new
finding of mini-birth cohort in Jiangsu rural area

16:57 — 16:12 Qing Wu (FDU), Pyroptosis, an inflammatory

mechanism of kidney injury induced by exogenous chemicals

16:12 — 16:27 Renjie Chen (FDU), Ozone air pollution and
cardiovascular effects: observational and experimental evidence from

China

Chair: Renjie Chen (FDU)

16:27 — 16:37 Seiya Nagao (KU), Research activities of Institute of
Nature and Environmental Technology, Kanazawa University

16:37 — 16:52 Nobuo Suzuki (KU), Sodium fluoride influences
calcium metabolism in fish: Analysis by fish scale assay system

16:52 — 17:07 Masato Honda (KU), Pollution status and estimated
exposure pathway of polycyclic aromatic hydrocarbons in wharf

N NS

roach (Ligia spp.)

17:07 — 17:25 Ning Tang (KU), Yearly variation and health risk of
polyeycelic aromatic hydrocarbons and nitropolycyclic aromatic
hydrocarbons in Shanghai, China

Closing Remarks:

17:25 — 17:27 Seiya Nagao (KU)
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Program
Chair: Seiya
Nagao
13:00-13:10 (JST) Open remarks Vyacheslav Lobanov
Chair: Shinya

Ochiai
Oral session (15 min talk and Smin Q&A)
13:10-13:30 (JST) Pavel Tishchenko

Blue carbon of some shallow bights of the Peter the Great Bay
13:30-13:50 (JST) Pavel Semkin

Submarine groundwater discharge in the ice-covered estuary of Razdolnaya River
(Sea of Japan) in February 2020

13:50-14:10 (JST) Alexander Charkin

Impact of different genetic groundwater types on coastal ecosystems in the Arctic
seas

Chair:

Alexander Charkin
14:10-14:30 (JST) Seiya Nagao

Submarine groundwater at Nanao Bay: Field research results during 2018-2020
14:30-14:50 (JST) Shinya Ochiai

Reconstruction of past flood events based on atmospheric radionuclides and
magnetic

properties of coastal sediments in Nanao Bay, Japan

14:50-15:05 Break

Chair: Tatiana
Chizhova
15:05-15:25 (JST) Mutsuo Inoue

Geochemical cycles in the Sea of Japan: Implications from radiocesium
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15:25-15:45 (JST) Tetsuya Matsunaka
Seasonal variations of PAHs in the coastal region on the Japanese side of Japan
Sea
15:45-16:05 (JST) Rodorigo Mund
Study on PAHs surface dynamics at the Japan Sea and Okhotsk Sea from 2017 to
2020
Chair: Tetsuya
Matsunaka
16:05-16:25 (JST) Tatiana Chizhova
PAH pollution in Peter the Great Bay
16:25-16:45 (JST) Vasily Mishukov
Estimation of radionuclides volume distribution in the ocean after NPP Fukushima-
1 incident in March 2011
16:45-16:50 Closing remarks, Seiya Nagao
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