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1 IC®»IC

WEREIZIX T v v 27— (AsSug) °7 /vt /U ¥y R (AsLip) e E DAL F&
{LEMDEEICEENTWVDEN, 2O OBEUC L DY 2 7 I3RS 20, U
A7 FHMCIT e BOLFERERNE A BEEZ D Z E BN RAIR TH DA, 5O & FEl
HIVEIIHES. STV, AsSugPAsLip DAL S X B 7 L VI K W b+ 5
AREMENH D Z D, IR R SRR SN, 4B, T A
(Undaria pinnatifida) Z <8R fon & U, ARRE > fRERESR 1Z L 2 AT LB & fil s i &
LTAY ) —NERWHEORF 21T -0 THiET 5,

2 Fik

PR - Bl LR T o A (EFE) ZmAikic L CREHC W=, @R (b %
TR EZERELZRD, ZOMEE100% & L THIHEICET 5 b ERINRAZFH LT,
FERALBRORET : V) VEBREIRIC T VX o) 7T —EBA) LT —B (O ZIRML K
DAFEFDFEFRIR A VERL L T2 5 AH)CH), ABCEH), AQCH), AC)CH), FEERFIRIC
U1 A &Mz 3TCTOREHA o F 2~ — ML, =D REFOR e FEREAZICP-MSIZTHI
E LT,
TR ORRET - v RN L 7= MeOHIR E A 1519 5729, 0. 50, 100% MeOH
ZHM AL S U T, ERLEESRAER Y o 7 S R & N 2 ARt A AT T
D B35 Z B U7z, SRS TR ORI 2 0 2. RH3RIREAH 24 0 3K L7, [\ L
72 E{HIZ= SR b— & — TifE Lo, MILQKICIEfE S o7 e Uiz,
b SBOHT - e EOHTIZICP-MS ik, b FbFRER /3 HT I FHPLC-ICP-MS &
HPLC-ESI-Q-TOF-MS#: % I\  CT{T» 7=, HPLCIZRBIF 5 & FL AWM DS B 1T A 4
VAT T B VT,

3 R

WRENTHDHU D XD FEAHEIL25.50mg/kg dry TdHh - 7=, BERLFL O Fa st
DOFER. &b b BIBEHBDOREWEMEIZAGCH T, IBHHRIT45.5% TH - 7=, i
O ORE R, b BRI RO Em W E13100% MeOHZ W34 TH - 72,
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A CHAFD J1 A12100%MeOHAfIH 21T > 7B o sl 2 e b i < Al R
88.8% & 72 o 7z, U A1 A K OHPLC-ICP-MS/y#t D fEH, D72 & b4oD b #
L& — 7 et S iv7-, HPLC-Q-TOF-MSI|Z X % K% & &l E & MS/MS/3 4T @
e 2o ™ B — 7 1ZAsSug 328 (C10H21As07) & AsSug 482 (Ci1sHasAsO12P) & [l i &
i, ¥F7-Mo1-> > v — 7 |2 arsenic-hydrocarbon 388 (As-HC388, C21Hi0As)
& arsenosugar-phospholipid 1012 (As-PL1012, CioHeiO14PAS)D'E BH & — T 5%
BREENLTV,

4 B

TNAXURY T =8 LT —BIT L DATLE & 100% MeOHIZ X 2 X 0 Y
90% O b FHIHE A G5 2 LN TE 7o, AEMEFANTIRMARSIE T T 9 2, b 5
LZETHRERIASHT I LIt & B 2 55, £, ZOHIEIRD B A & REEOMIEE
& b OWHEO AR E FLAMAIIC IS TE 3 RN H 5.,

The extraction method of organoarsenic compounds
from wakame seaweed
Momoko Hasegawa', Akihisa Hata', Hidetoshi Kurosawa®, Kenzo Yamanaka®,
Yuko Yamano®’, Yoko Endo’, Ginji Endo’, Noboru Fujitani'
'Chiba Institute of Science, °Nihon University, *Showa University,

‘Japan Labour Health and Welfare Organization, Osaka City University

Seaweeds are a source of arsenosugars (AsSug), which are possibly toxic substances.
Therefore, it is essential to assess the risk of intake of AsSug. However, the main
method used to date is not particularly efficient in extracting arsenic compounds
from wakame (Undaria pinnatifida). In order to develop a high recovery-rate
extraction method without altering the chemical structure of the arsenic compounds,
we examinated the efficacy of a combined emzymatic treatment and MeOH
extraction method. After treatment with cellulase and alginate lyase and extraction
with 100% MeOH, we extracted 88.8% of the arsenic compounds in wakame without
arsenic spicies alteration. Four peaks were detected using HPLC-ICP-MS, two of
them corresponding to AsSug 328 (Ci0H21AsO7) and AsSug 482 (CisH2sAsO12P).
HPLC-ESI-Q-TOF-MS analyses suggested that the other one peak could correspond
to arsenic-hydrocarbon 388 (C21H150As) and arsenosugar-phospholipid 1012
(C49H94014PAs). This method can be used to extract arsenic compounds from brown
algae with strong cell walls.
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V7 2= VTV Ul (DPAA) 1320034 (S R AR T (2 RERRATET) 123V T
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BEO R E 721X E NS DO RFEY & B 2 b TV D, Z OIHEYRI CIIH K% &
TEFIH U TR IMSREIR & =18 & 3 2 0K 2 RISk 2. BEIRAIIZ I .
MEDIK FRA B BUET—HOEFLRETMRL TND) 23, DPAABZD LD
(ZRFEAIC AR & IR AR T 25 S 2T A W =X NFAHTH 5, 2 TRIF
ZETIET v FEAWT, DPAADMFREIEIR 22 5| il 29 A 1 = X LD 25k 72,

F7°. DPAADRROMIFICK L TED XK D R BE 52 5 D0E T v MMMk
FIREF B RSB ML 2 N Cin vitro TR L 72, DPAAITIR EARAFAVIC AT I B0 2 o
L7z (IC; = 30 uM)., DPAAIZ X 2% fliflasg M DR EERAFNE - R A ME 2 54T L 721%
BEHE 7R ARSI TR AR L 72 W R EE 38 L ONREH T d 510 pMC24R¢ R < 82 L 72 BE O fif
DB FIHBALDNAYA 707 LA LD HERAIZFHMI L2 & 2 A, BBfbX R LRI
IR L CRBT 5 Z &2V B D Hemeoxygenase-1°Hsp70D 36 Bl B F- B HEGR S
Too £z, MRaCmE AL 2 br—L$ 5T F R ThH5H, MCP-1, CCL2%F D3
Bl EFA DB BT, — 5 TR R A 728 B 7 I DWW I Z O BB TR BT
BT IR0 T, 2V DBIE TR & At DR 2 F5E T 5 7= I g hall
YR AW CEM L2 2 A, TA et A MCBWTDPAAIC LD ZNHDH v
N ERBEDBHER SN, 2D O i vivoTH O 5 DREET D 729D
QWD T » MZDPAAZ KBS (100 mgDPAA/L) (X V21AMIES BE L= L 2
ADPAAIZK BT v MMKIZEBE W TEE A b L ASERFOFRBLER & &7 A b
A MOIEMAL L R oppfe - EFEIWETF RORBL LA R I, £7217
B FAITIIDPAAIZ K B BATREEN A LN, L ED Z v, DPAAIZ/MKIZEB W
TT7 A hat A MEJEHEE L, fix OfffE - IEEBIE~7"F R @RIkt + 2 2 &
(2 K o TR RE S KL ORI A 5L L TV D ATREMEDS S 2 BTz,

HEWT, imvivoll BW T X VIKRETL Y EYODPAAIZ AN ED X 9 7 iy
LT O TN ERIETH72DI27 v MZBWTAKER )20 mgDPAA/L TE#OK$E
Ha#1To 7= (F#%21H OB F CIERHEEZ T LR FLRER) ., DPAAIX<KET v M
A%l X OVERI2BEICBW A= 7 4 — /L RT A MIBWTZEiZR L,
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F 7R EGEE R G ) RBR O BGRIMRAE 2 7R L7z, 240D OFER K 0 | #EMEORE
FEDPAAIFS FIZT v MCBWTHERITEENRE 25| ST ZENMALNL R
ST, FTHBREWV O A% 61 £ TDPAAIX BEAITWE LA REE S R U
<DPAA%R G F 72 W AKIEK CTOHEET L7212 D 7 » MIZENI R I R 72
= B [A18E 78 BE R O B IR E TH - 7, 2D Z L IZDPAAIC X D L EhiL al i
HIFEE TH 5 DIkt L FEBIEEIIIEAHEE TCH DL Z 2R L TV D,

LI o X 9 IZARRFZE TIZDPAAIZ X 0 £ U DA IR O FIE A 1 = X L ZWRGIE - iR
AT H7-0127 y NKBERBRETAVEME 25 2 &, Eizin vitro b in vivox M HH
PEDHZ LIZEVDPAADER MO G E FLEW & Bie O MR RITRF A I 2
ERIFTZ L EEOETFO—mAEH LM LT,

- ZE R

Developmental subchronic exposure to diphenylarsinic acid induced increased exploratory behavior,
impaired learning behavior, and decreased cerebellar glutathione concentration in rats. Negishi T,
Matsunaga Y, Kobayashi Y, Hirano S, Tashiro T. Toxicol Sci. 2013 Dec;136(2):478-86

Diphenylarsinic acid increased the synthesis and release of neuroactive and vasoactive peptides in rat
cerebellar astrocytes. Negishi T, Takahashi M, Matsunaga Y, Hirano S, Tashiro T. J Neuropathol
Exp Neurol. 2012 Jun;71(6):468-79.

Diphenylarsinic acid-induced abnormal behaviors in rats and aberrant releases of

neuroactive and vasoactive peptides in rat cerebellar astrocytes

Takayuki Negishi', Yuki Matsunaga®, Masaki Takahashi®, Seishiro Hirano®,
Tomoko Tashiro®

D Department of Physiology, Faculty of Pharmacy, Meijo University,
? Department of Chemistry and Biological Science, Aoyama Gakuin University,
¥ Research Center for Environmental Risk, National Institute for Environmental Studies

Diphenylarsinic acid (DPAA) had been one of the arsenic chemicals contaminating
the well water in Kamisu, Ibaraki, in 2003, which was a degradation and/or
ingredient product of emetic weapons synthesized during World War II. People
using the well water suffered from some neurological symptoms suggestive of
cerebellar dysfunction. Here, we investigated the adverse effects of DPAA exposure
in rats, and tried to elucidate the biological mechanism of DPAA-induced adverse
effects leading to cerebellar symptoms. DPAA exposure in rats induced behavioral
abnormalities and oxidative stress in cerebellum. Further, cerebellar astrocytes
were affected by DPAA and they irregulary secreted vasoactive and neuroactive
peptides such as MCP-1 and CCL2. These results indicated some evidence that
DPAA could induce cerebellar symptoms in the Kamisu accident and demonstrated

partially its biological mechanism in rats.
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Exploratory screening for biomarkers of arsine exposure via metabolome analysis

Takenori Yamauchi', Yuko Yamano®, Kenzo Yamanaka®, Akihisa Hata®,
Yoshiki Kuroda', Yoko Endo’, Ginji Endo®
"Faculty of Medicine, Miyazaki University, *School of Medicine, Showa University,
*School of Pharmacy, Nihon University, ‘Chiba Institute of Science, "Kansai Rosai
Hospital, Japan Labour Health and Welfare Organization, *Graduate School of
Medicine, Osaka City University

Background: Acute arsine (AsHs) intoxication sporadically occurred in specific
workplace such as refining plants. However, the control concentration for arsine is
not established, and it is essential to develop the biomarker of arsine exposure
which is not affected by arsenic exposure by food intake. The aim of this study was
to explore candidates of exposure marker via metabolome analysis.

Materials and Methods: Blood plasma was separated from four groups of mice (i.e.
arsine inhaled mice, corresponding control, mice orally administered with arsenic
trioxide for 30 days and corresponding control). Those were deproteinized, dried up,
collected with 90% methanol and analyzed via liquid chromatography mass
spectrometry.

Results and Discussion: The 84 substances whose level in the plasma was changed
significantly in exposed mice were detected in arsine exposed mice, and 82 were in
arsenic trioxide exposed mice. The substances whose candidates were presented by
a database search were 37 and 33, respectively, and only a candidate was detected
commonly. Thus, the possibility of developing exposure marker insensitive to oral
intake of arsenic was indicated. In order to establish the exposure marker of arsine,

further study to elucidate usefulness of the obtained candidates is essential.
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DA IR T I (18R] TH Li-, Aal, GCMSIEDEEMEHRO - 012, b HEIREE (8644) DR
% FWT, GC-MSYE & HPLC-ICP-MSIEIC & B IEE D Ik 21T~ 7,

(Hix]

<t > MR b FRFEER (HARN,604) 3 L O 5 YwK 218 L 7- M b Bigda R (hE A, 26

) IO IRZEBIL o £ TR CRFE LTz,

<GCMSHIHT >GC-MSZpATid, Fox 23BR%E L 7= )71 (Takeuchi A et al,, 2012) (Z5E> TiT o712, T2 b,

PR (2m1) 1ZSnC1 AR (50 mg/ml, 0.4ml) &KIZAKPAHR (20%, 0.2 ml)ZHNx3EE L, BAL (2, 3~V ANA
R=1-7"1/% ) —/L) JKEHE (0. 26, 0. 2ml) 2Nz, FHFEMME LI, Y7 mm A& ThitH L, GC-MS (GC
7890A +5975C inert XL, Agilent) T/fr&atTr-o7=,

<HPLC-ICP-MSZ3#f >HPLC-ICP-MSZr#T1%, BEH D J51E (Suzuki Y et al, 2009) (27> TITo 72, 9772
HH REMITQ K THERIRN L, 0.22 tmD A 7' L7 ¢ V2 —"TClfala L=, HPLC-ICP-MS (HP1100

+ 75008, Agilent) COMTEAT ST, S0HT 0 7 MIREA A ZH#371 F L (TonPac AS22, Dionex) Z IV 7z,
<HEFHIEAT > [Al— IR 2 GC-MS{E & HPLC-TCP-MSYE Tt L EMED ik 21T > 7=, = FIRLL T O

BIEMEIX & FRO/ 20 (W HEE S 1 0.5 ng/1) & W TR 21T > 72,

[#ER]

AARNMEES B LOHPEAEROIAs, WA LUMEFE (T-As 1 iAs, WA, P AFILT AT BB X
TNk ) REA v EETe) BEOSMEZE 1IZR L, TNZNICTEIT H6C-MSHER L O
HPLC-TCP-MSYAIZ L % (iAs + MMA) fEDEIFRN—E L= Z Lnn, 286441281 Blaleiz Rk, X1
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Comparison of analytical methods for biological monitoring of inorganic arsenic exposure:
GC-MS and HPLC-ICP-MS

Akito Takeuchi', Kenzo Yamanaka’, Akira Namera®, Wang Dapengz’ * Yan An®, Yasuyo Shimoda’,
Yaeko Kawasumi’, Kenji Yamamuro', Yoko Endo®, Kimiaki Sumino', Ginji Endo’
'Osaka Occupational Health Service Center, Japan Industrial Safety and Health Association (JISHA),
*Nihon University, *Hiroshima University, ‘Soochow University, *Occupational Health Research and
Development Center, JISHA, *Kansai Rosai Hospital, ‘Osaka City University

[Objectives] In our previous study, we reported an analytical method for the simultaneous determination of
inorganic arsenic (iAs) [As(IIl) and As(V)] and monomethylarsonic acid (MMA) in urine by gas
chromatography-mass spectrometry (GC-MS) for the biological monitoring of iAs exposure. In order to validate
this GC-MS method, we analyzed iAs and MMA levels of human urines with two different exposure types using
high-performance liquid chromatography with inductively coupled plasma mass spectrometry (HPLC-ICP-MS)
method and this GC-MS method and the relationship was analyzed. [Methods] The subjects were 60 Japanese
workers exposed to iAs by inhalation and 26 Chinese people exposed to iAs by drinking arsenic polluted water.
Their urine samples were analyzed both by HPLC-ICP-MS and GC-MS. [Results] The Japanese workers
generally eat seafood and their urinary total arsenic (T-As), including iAs, MMA, dimethylarsinic acid and
arsenobetaine, ranged from 19.2 to 380.4 pg/L. The Chinese people habitually drink iAs contaminated water and
their T-As ranged from 25.0 to 687.0 ug/L. The relationship of urinary sum of iAs and MMA levels measured by
HPLC-ICP-MS and GC-MS was as follows; log y =1.037 log x — 0.161 (x = HPLC-ICP-MS, y = GC-MS, n =
86, R?=0.941). [Conclusion] This method is robust, selective and cost-effective. The values obtained by this
method are significantly consisted with those by HPLC-ICP-MS method. This method is useful for the biological

monitoring of not only occupational exposure but also oral exposure to iAs.
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[1] Heck et al. Environ Health Perspect 117, 1718 (2009) [2] Pan et al. Am J Epidemiol 178, 1563
(2013) [3] Narukawa et al. Appl Organomet Chem 20, 565 (2006) [4] Jin et al. (1983) Bunseki Kagaku
32, E171. [5] Shibata et al. Appl Organomet Chem 8, 249 (1994) [6] Hata et al. J Occup Health 49,
217 (2007)

Speciation of arsenic in toenail of the Japanese
S. Kitajima', J. Yoshinaga®, T. Oguri’, T. Narukawa*
' Kitasato Univ. > Univ of Tokyo * Natl Inst Environ Stud * Adv Ind Sci Technol

Speciation analysis of As in toenail was carried out. After toenail was digested with
HNO:s in a closed digestion vial, acid was evaporated and the residue was dissolved
in purified water for LCICPMS analysis. Decomposition of methylarsonic acid
(MMA), dimethylarsinic acid (DMA) or arsenobetaine (AB) did not take place by this
procedure except for As(III), which was completely oxidized to As(V). Preliminary
analysis of two toenail samples from adult male Japanese by this procedure
detected 1As, MMA and DMA in both of the subjects and TMAO in one of the
subjects, but AB was not detected in the two subjects. Although AB is predominant
species detected in body fluids of the Japanese, it was indicated that AB is not taken
into toenail matrix probably due to low affinity to keratin. Sum of iAs and MMA
concentrations in toenail is considered suitable biomarker of long-term inorganic As

exposure.
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Association of arsenic exposure with biochemical indicators for development of

atherosclerosis in Bangladesh

OSeiichiro Himeno', Hideki Miyatakal, Rezaul Karim"?, Khaled Hossain®
"Laboratory of Molecular Nutrition and Toxicology, Faculty of Pharmaceutical
Sciences, Tokushima Bunri University, Japan, “Department of Biochemistry and

Molecular Biology, Rajshahi University, Bangladesh

Consumption of arsenic-polluted well water causes a variety of health hazards
in Asian countries, especially in Bangladesh. Epidemiological studies have
suggested a high prevalence of cardiovascular diseases among arsenic-exposed
people, but the mechanism remains unclear. We collected blood, hair, nail, and
water samples from the residents in arsenic-polluted areas and non-polluted
areas in Bangladesh, and analyzed the relationship between blood biochemical
indicators including total cholesterol, LDL-, and HDL-cholesterol, and oxidized
LDL-cholesterol, CRP, ICAM-1, and VCAM-1, and the levels of arsenic in water,
hair, and nail as exposure indicators. We found that arsenic exposure caused
increased levels of oxidized LDL, CRP, ICAM-1, and VCAM-1, and a decreased
level of HDL-cholesterol among arsenic-exposed residents. When the exposure
levels were divided into low, medium, and high groups, there were significant
dose-response relationships between arsenic exposure indicators and the above-
mentioned blood biochemical indicators, especially oxidized LDL/HDL ratios.
We also found that arsenic exposure enhanced plasma big-endothelin levels and
VEGF levels among arsenic-exposed residents. These data suggest that arsenic
exposure induces oxidative and inflammatory changes in the endothelial cells,

leading to the development of atherosclerosis and hypertension.
1) Karim M.R., et al., Toxicol. Sci. 135, 17-25. (2013)

2) Hossain E., et al., Toxicol. Appl. Pharmacol. 259, 187-194. (2012)
3) Rahman M., et al., Chemosphere 120, 336-342. (2015)
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Role of node controlling As concentration in rice grains

Masato Kuramata"?, Manaka Iino', Hachidai Tanikawa', Tadashi Abe',
Satoru Ishikawa'

"National Institute for Agro-Environmental Sciences,
’KYB

Recently, international criteria for inorganic As in rice grains has been decided
to be 0.2mg/kg polished rice by the Codex. According to a survey of inorganic As in
polished rice by the MAFF in 2013, approximately 2% in 600 samples that collected
within Japan exceeded the 0.2 mg/kg. Therefore, it is urgent matter to reduce As
concentration in rice grains. Although rice As (ITI) are taken up by the rice roots via
silicon transporters, the details related to As transport system in rice have not fully
been understood. In this study, we selected the rice mutant with significantly high
As in the grains and studied the physiological and genetic mechanisms controlling
grain As.

We screened a high-As mutant (has-kmt1) from 3,000 M: plants grown in
As-polluted soil. The grain As concentration was approximately 4-times higher in
the has-kmt1 than in the wild type Koshihikari. Contrarily, the As concentration of
node I in has-kmt1 was approximately 1/10 of that in the WT. This result suggests

that the node I is an important role for controlling the As concentration in rice
grains. The QTL analysis showed that the gene responsible for difference in grain
As level between the has-kmt1 and the WT was located on the long-arm of
chromosome 4. Sequence analyses revealed the mutation of OsABCCI, which

encodes the multidrug resistance-associated protein (MRPs), in the has-kmt1.
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Preparation of Arsenic Adsorbent using Polyacrylamide Cryogel containing

Iron hydroxide oxide fine Particles and Its Adsorption Properties of As(V)

Misa Kurozumi', Shiro Kiyoyama® Koichiro Shiomori'
"University of Miyazaki, “Miyakonojo NTC

Cryogel is super-macroporous material prepared by freezing of polymer or
monomer solution at low temperature. The hybrid material of cryogels and iron
hydroxide oxide particles, which have affinity to arsenic, are expected as a safe
removal adsorbent of arsenic ions from aqueous solutions. In this study,
polyacrylamide cryogels containing iron hydroxide oxide particles were prepared by
freezing monomer solution of acrylamide with cross-linker
N,N-methylenebis(acrylamide), iron hydroxide oxide particles formed by mixing
iron(III) chloride solution and al-kaline aqueous solution, and polymerizing initiated
by N,N,N,N-tetramethyl eth-ylene diamine and ammonium peroxodisulfate at
sub-zero temperatures. The iron hydroxide oxide particles formed were observed on
the surface of the cryogel wall. The cryogel was successfully adsorbed arsenic(V) at
both low and high concentra-tions of arsenic(V). The cryogel containing amorphous
particles had larger amount of adsorbed arsenic(V) than that of the cryogel

containing crystalline particles.
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Bio-chemical continuous removal of arsenite

Nami Segawa’, Daisuke Yamazaki®, Nao Ishikawa’,
Ayumi Ito®, Kanji Nakamura®, Keiko Chiba*, and Teruyuki Umita®
'Graduate school of Civil and Env. Eng., Iwate Uni., “Department of Civil and Env.
Eng., Iwate Uni., "Dep. of Civil and Env. Eng., Tohoku Gakuin Uni., ‘Iwate Pref. Uni.

The health impairment caused by ingestion of the arsenic in groundwater is
serious especially in Asian areas. Ferrous iron (Fe(II)) is detected in groundwater
with arsenic. In order to improve the efficiency of coagulation or adsorption process
for arsenic removal, arsenite (As(III)) which is a predominant form in groundwater
needs to be oxidized to arsenate (As(V)) as a pretreatment. In this research,
arsenite-oxidizing bacteria are enriched from activated sludge. For the purpose of
developing an economical arsenic removal method without an aeration equipment,
an oxidizer, and a flocculant, a Down-flow Hanging Sponge reactor with fixed
arsenite-oxidizing bacteria was examined. As a result, when the inflow
concentrations of As(III) and Fe(Il) were 0.5 mg/L and 15 mg/L, respectively, the
average arsenic removal efficiency was about 97.5%. This efficiency was

correspondent to the water quality standard for drinking water value of 0.01 mg/L.
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Verification of Screening Level of Total Arsenic Concentration in Rice

Takayuki Fukai', Masataka Ohgaki', Tomoyuki Makino®, Akira Kawasaki’
"Hitachi High-Tech Science Corporation,

*National Institute for Agro-Environmental Sciences

At the 37th session of Codex Alimentarius Commission in this July, the maximum
limit of 0.2 mg/kg for inorganic arsenic (As) in polished rice was adopted.  Although
the limit has been set only for inorganic As, screening for total As is considered
effective.

For the analysis of total As, atomic absorption spectroscopy (AAS), inductively
coupled plasma emission spectroscopy (ICP-OES) and inductively coupled plasma
mass spectrometry (ICP-MS) are useful. However it is not easy to analyze by the
above methods as sample preparation is required, whereas we succeeded in
analyzing the concentration of As in rice at 0.1 mg/kg order by using the new high
sensitive X-ray fluorescence (XRF) spectrometer. The XRF analysis has already
been applied for the screening of cadmium (Cd) in rice without complicated
sample
preparation.

As a result of evaluation of the trueness and the screening level in XRF analysis,
we concluded that the XRF analysis plays an important role for screening 0.2 mg/kg

As in rice.
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72AS3MT mRNA (A3-9) ThH 2 Z LR LMNE IR o7, EBIT, ZOHKAT T4 A7
F+— LOFEIE PR KBIRE IR R TH D0 MRET 272012, thofg{b A F L&
MRS DA ORBLERGT Lo & 2 A, tert-7 T L Ra~ULAx v R, 7 Ak ke
VA RICEREE S 7= HepG2Hiia TlXA3-9 i*ﬂéﬂjéﬂfiﬁ)o 7o WIS, e bk
(X DA3-9DRELIZEAD DR T2 FET 572012, ASSMT mRNADEX2, 3, 9, 101Z1E
BL, A7 IA4 U TICElET 82037 Fﬁi%éb\ IXZENDDBFEA LD HESIZ=T
—HR—ATRR LI L 2 A, =% Y U OFE8FkIZ B % serine-arginine rich (SR) protein
D723 T HSRp407SASSMT mRNADA->D 2% L2 i@ L TS 5 ATREMEAS E
ZERHER ST, F T TR bk FEIC Eﬁ'eﬂgéﬂtHepG%Hﬂﬂ’m OIZE S A L, BT
SRELIATWestern blotA 17572 & Z A, MEA{L/KFEIRERIZ LV SRpd0# /X7 E &N
D UT-. il b K RIREZ 12 K HSRpa0 ¥ > /37 H E@ﬂ/}%ﬁﬁ%i) 2T 57-0lc, 2
FF =777V — AREORERTHLIMG132% FFHZRE L2 L 25, ﬁéﬂ:
KFNZ L DHSRp40S ™7 BEE&OWA D IH ST, 2D Z &6, iR {b/KFEIC
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HSRp40H RV B EDWNI X T o —7 a7 TV —LARENEGE L TnAH I &
DR ENTz, — 7T, YUMEETIH2OD AT T4 27 +—2I= (A3, A4,5) 1B T
BEBIEMEN N L2 E LT D, Ex3H D5V IEx4 & ExX523 KK LT- 721 ClRERTS
MEIH Z D, Ex3 HEx9NKHE L72A3-9 mRNANGEERI D X X7 E
ASSMTOEERTEIEN I EHEHI XD, & 2T, HepG2Hiie 2 i@ ER Lk 35 (28 L e
RIAT TV v T B ST, ﬁt fi Z ¥ LHPLC ICP-MS T b E Db F e
ZRNE LTz, 2 OfEHR, R /KEREIC X Y HepG2/iid D & 3 A F/11L# 75%&??“25
TEBBHLNE T

VL EDFERNG ) il /K FERFEIZ LY ASSMT mRNADIERIRI) A 7T A o 0 T nAE
HEINDZEEZRAM L. 5%, BIHAT T4 AT+ —LE e RATFTLRERT & O
BAMEIC DWW TRRET A HED 720,

Hydrogen peroxide induces alternative splicing of arsenic methyltransferase

Daigo Sumi', Chieri Takeda', Seiichiro Himeno'

"Faculty of Pharmaceutical Sciences, Tokushima Bunri University,

In this study, we examined whether oxidative stress induces alternative splicing of
arsenic methyltransferase mRNA. The results indicated that hydrogen peroxide
(H,0,) triggers a novel alternative splicing of ASSMT mRNA, which is skipped
exons from 3 to 9 in HepG2 cells. The database for searching putative splicing
factor on the exon 2, 3, 9 and 10 of ASSMT mRNA revealed that SRp40 protein was
floated as the common candidate for regulation of exon-exon binding of AS3MT
mRNA. Thus, we examined whether the levels of SRp40 protein was decreased in
H,0,—exposed HepG2 cells. The results indicated that SRp40 protein was
decreased by H,0O, exposure. In addition, we found that decrease in the levels of
SRp40 protein by H,0, exposure was due to the ubiquitin-proteasome pathway.
We found that H,O, triggers a novel alternative splicing of AS3SMT mRNA.
Hereafter, we would like to confirm the relationship between the levels of spliced
form of AS3MT mRNA and the decrease of methylation capacity.

43



12

I b BRI iR ER L 7-HEK293 /112 33 1F 5 SUMO{LPML O & = AEAT

O FEpu SRR, (BB EORT-, /MRoRAE, FHIT BE, N
MSATEBOEN  [ESLEREEFET

1. 3TBIT

PML (Promyelocytic leukemia) & VF / A VLT X — L DG o7&
(PML-RARA) DA ARIZ L 0 F89E T~ 5 aMERT B #EME 3 fp ok L, i b BRI TR
B 2R 23, Z X PML-RARA 73small ubiquitin-like modifier(Z L ¥ {&fifi &
N (SUMO1L), Z D% PML-RARA 73 ubiquitin-proteasome-& (2 X 0 3 ff %= 11 5 7=
HTHHEEZLNTWD, A IZZNE TONFZER RS, b BAPMLORING
finger K A A NZHEET 5 Z LIk » TPMLAMVEE AL AR Z L, 2 OZ23SUMO
bD Y H— 725 &0 D VEZEGI A L TIFE 2D TV 5, RBFFECIE, i b BRLISL
DA D4 & Tt R IPMLOSUMOAL % #5589~ 2 FIREMEIC DWW T ETMET L, S 62l
b BRI RS DM 31T 2 SUMOLPMLO & &R 24T - 7=,

2.

HEK293#ifaz, VAR =27 % I (LTX) % HVWTPML (transcript variant ” % &/ -
A L7t G41STMPERIINZEING 5 = LI &k W PMLZER Sk (HEK-PML) #157-,
[ DS1E%Z VT, RING finger B A > A v % RIS S 7-PMLE ZEERNHKRT S
HEK293#f (HEK-PMLARING) & /EH L 7=, Z L E TOMFEIZ BT, oK L7=RIPA
O & %, 0 U CRIPAFAMEE /) & ANEPEEIS IS0, S BICREMER 5 &
DNaseLFE 9% Z LI L WSUMOL E N 7-PMLAE EE R U= AKX 7y NMETH
HTE D Z LR TEY . AEIOPMLRSSUMOCPMLO E EAIMENTIZ & A 515 % [
BE 7=, HEK-PMLAHf@IZ, dEFROM, §i, #igh, W I UL TUoFEY, BAY
AEBFEL, VxAZ Ty MESL Ry h7a v METPMLSSUMO/EPML A fi#fT L
7o Fio, HHERRICERE Lo A B E%,. 0.1%DTriton X-100 TR L, HTPMLELA
& HISUMO2/3HUA Tt “HYvfa L7212 1T 2 DAPT TR HL Y L CTRadi L 72,

3. MR

i b BRIZHREE L 7=l C 3\ T, PMLIZRIPARTEMER 55 ) b REEPEBICBAT L. &
7= % D% < BSUMOL EL7-PMLE L TR S iz, REROZE L, Silid 7 v F%E
VR LB AICBIR SN, FROE R~ A0, i, 7 R UL, @O ESR
FIRELTH, 20 L9 i Bl s h - 7=, PMLOSUMO{LIZIZSUMO2/3
ESUMO1AY & B2 5 L T2y, SUMO1D B4y 1%, i b fig DBEFEE 2 X Y RIPA
AEMEE D HIER L TV e Z Eh, MilBNIZE T 512X *TOSUMO123PML
IR G LIz Z &3 ho 7o, HEK-PMLAIEIZE W T, B ROREFEIC L Y —ERIPAR
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IR & 720 SUMOAL & AL 7=PMLAS, 516 di e BR 42 B 0 Br< 2 & 12 X v iilSUMOfL
SN L HIEGCRIPAFIEEEI S IC AT 862, Ry b7 ry METERERMIZHA
T B bl e EE A T FR< 2 L2k W, SUMOfk &7 PMLIZ AR % (IZiESUMO1L
Sz, BEREOREIZ LV —ERIPANSEMEE 43 I2B1T L 72PMLA HSUMOAL I
PEVRIVEYERI SIS AT 5 Z &I o 72, —ji HEK-PMLARINGHfE Ci, dit
fRAIRTET 5 Z LI L0, PMLARIPARNAVEE 3 ~B1T79 5 2 & HSUMOL & %% 1}
HZ e, £7-PMLE SUMO2/3@§BW”’“@ BT HEWIZPML nuclear body
TR BT,

4. BE

PMLIZIZY AT A I ELRING finger K A A U WFET DN e BOAEETHZ &
IZE 0 FFPMLAEENZ(LZE Z T O TRyt E2 605, 202 &%, RING
filH % 25 L 7-HEK-PMLARINGHI Tld, SUMOLZIL U & L7 b BRIREEIC L 5
PMLOZALN BN Z b b EMIT oD, £72, B blie@BafrE LT
HEK-PMLA 2 BT, BSUMOfL & U 7=PMLAME SR & L CRIPARIEME ] 43 12 ]
WEN=Z &b, PMLASUMOL 2521 5 2 L2 L W RIPARIEMN: & 72 5 O Tl
<. HEMBFEAET 52 &2 XV iE 2 APMLOMEERZEL SRIPAR R M O JR K Tl
RWNEEZBND, FT, HEBRET UFEUEBRBE LG AICBWTOAR, PML
WREZ R ERE T2 LIX BB ILE DA EEZE 2 5 TR,

Quantitative analyses of SUMOylated PML following exposure to arsenite in
PML-transfected HEK293 cells.

oSeishiro Hirano, Mihoko Tadano, Yayoi Kobayashi, Osamu Udagawa,
and Ayaka Kato

National Institute for Environmental Studies

Promyelocytic leukemia (PML) transcript variant 5 or its RING-deleted gene was
stably transfected into HEK293 cells (HEK-PML and HEK-RINGAPML,
respectively). Following exposure to arsenite PML was recovered in RIPA-insoluble
fraction rather than in RIPA-soluble fraction and PML in the RIPA-insoluble
fraction was mostly SUMOylated in HEK-PML cells, whereas those changes were
not observed in HEK-PMLARING cells. PML was detected as puncta in nuclei in
HEK-PML cells, but not in HEK-PMLARING cells. Those results indicate that
RING finger domain is requisite for arsenite-induced SUMOylation of PML and
formation of PML nuclear bodies. The similar changes were observed when
HEK-PML cells were exposed to trivalent antimony, although zinc, copper, cadmium,

and trivalent bismuth did not cause those changes in PML.

45



13

7 XA AFEICET D e FELE WO ERE

ORTEHER, mA  RY', Todd W. Miller %, /A {5 FHAEE,
PR 2EY A AN, FHEN

BIRE R - IR SEBREERV S o 2 — (CMES),
* Division of Fish and Wildlife, Commonwealth of the Northern Mariana Islands, USA ,
TR SRR AT - AT AL, R - A e

1 XCWI

WHEERERIZEB W T b RiIkkx L FHECHAE L, ZOEHMESCHFENIFEIC L - T
RESBRDZENMBN TN D TEDHHTEIF ORI XV HrHERAEMIT T
5 FLEW DA - TERRIZIA L NSNS0 20 EREM A L-Eidx b
DT, ZTETIZ, KIFET N —TIIA NIRRT T2 TARY KU EOHHEFR
WRAEMOITNEF € FREEL I L. 7 0 AO e F[REDHIZEm N2 &2 5
LT 2D D U I T ABIIFEN R e ROFFFELZRI o TWNWDH T ENE X
DI AT, A~ A ETH T I T A BRI, e/ Mk - SNEY - 5 -
RO e AW E 08T LRI T 5 & FIEEMOERNGA - AEREEIC DN T
B LU, Fm, #F G°N) - [kF (°C) LERNMEL GO L, v A A OB
& b REEWEROBERI OV TR L 72,

2 BB LUOFHE

MRRAEEO X A ~A « T I T AN - Bl - fH0 - fodisk - il - ARk - /5 -
15« BNAEWY - I - RED TV E LTOMLT e RREIX, Vo T NEBR R
L7, KFEABEAER AW ER (HG-AAS) THIE L=, £72. b HFLEWIL,
T TNINEAE =K (1 vy) THIH L, ®ERIRs v~ N7 T T RS
7T A~ GBSy Hrat (HPLCACP-MS) T - @& L7, "Nk L Us Cix, fiA%
KIGUZ T A7 v~ 757 SR/ TR IR & 54 E T (GC/CAR-MS) THIE L7z,

3 BRBIUEZ

BAwA LT AU ITANCEBT DR BORNGAAEZNT L& 2 A, MFEIZENT
SR bEWE BIREZ R L, £72. 4 A ~ 1 Olss - Mk e BRE I T4 v
ITALYBAEICE S ARKRAEMIZICET 5 L~V Th o 72, gy - ik o v FEib
AYNE, WL HIZT L E ) REZ A2 (AB) BEMS TH o=, BRENZ L, ¥
ASAMPBIT RN AF LT FF A R(TMAO) 23t Siu7c LA ED Z &b
A~ AR R 72 e BOFR - IR L & D2 LRI ST,
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BANEMD DI, RIEIEOKENEE FLEW LI b 5 iz ok S P e R) 2
BRI SN, — . BNEYMTABL VA F LTy e (DMA) EET, hF
MLV LR VIEMETH -T2 D, BHHRDABEDMAIX Y X A TAE
MBS N TN ZEDNRBRENTZ, TA T I T ACBO T R BEEIIRIY BR
Hohnm<, EEEHFFEFRDOIFEALEBABTH -7, S BT, BORIEIN HEER
[Z2NT TABIRESHM L TW e Z &0, ABBEHHEES LT D LR ST,

FKEEPEORIE L /2 58 °NIZ, 74T I N A TIHABRE L EOFMBEEZ, #icy A
~A TIXIEHH e RRE L AOHBEEZNZIUR Lz, 202 Eld Mz CHEAY
T2 AR DMAN D & BLEW OEREITRARGFT D 2 L 2me T 5,

Accumulation of arsenicals in sea turtles

Tetsuro Agusa', Kozue Takagil, Todd W. Miller’, Reiji Kubota®,

Yasumi Anan®, Hisato Iwata', Shinsuke Tanabe'

'Center for Marine Environmental Studies (CMES), Ehime University, Japan
*Division of Fish and Wildlife, Commonwealth of the Northern Mariana Islands, USA
*Division of Environmental Chemistry, National Institute of Health Sciences, Japan
“Laboratory of Chemical Toxicology and Environmental Health,

Showa Pharmaceutical University, Japan

We analyzed arsenic (As) compounds in the organs/tissues, stomach and intestine
contents, bile, and urine of green (Chelonia mydas) and hawksbill turtles
(Eretmochelys imbricata) to understand As accumulation through intake and
excretion. Stable isotopes of §°N and §"°C were also measured for understanding
the feeding behavior dependent accumulation of As. In both species, total As
concentration was the highest in muscle among the organs/tissues. Arsenobetaine
(AB) was a major compound in most organs/tissues of both turtles. High
concentration of trimethylarsine oxide (TMAQ) was detected in hawksbill turtles.
Major As species in gastrointestinal contents were unknown water-soluble As,
followed by unextracted As. Concentrations of AB and dimethylarsinic acid (DMA)
in the tissues were higher than those in the stomach contents (prey items),
indicating high bioaccumulation of these arsenicals. In green turtles, AB
concentration was high in bile and increased throughout the gastrointestinal tract,
suggesting significant biliary excretion of AB. §'°N was positively correlated with
AB level in green turtles, whereas a negative relationship between residual As and
6N was observed in hawksbill turtles. This study indicates feeding

behavior-dependent accumulation of As compounds in both turtle species.
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BHE7 IR A W) & MRERI B T %
UPLC/& 5 fRREQ-TOF/ A v 7 +~T 4 7 A
Ot &

AR 4 — & — AR

1 IC®IZ

THE7p OB MR, ifgs7e & OAKGENE, Z2E DLW H R R
THEL., FEEICEMEMRE R OIRAY TH 5, 2D L 5 7250k o B Wy % 3l E
T 572 DIIE, Bix R RSO E O S VR FIER M L 7e D, — 5T, e
IRAW % MBEEIZIIE L, 0N80T — % 2 E LB X 0 AT 2170, A
BRZMAEZBFDLIGEA X7 AOFENL L O TRE LN TWD, HIR D & FE
B PIHEREAY 2 E 21T 9 BRICIE, BRI O @ RO 52 IV 5 2 L AsH sk 2R
W2 8D KRR THIE DB D BN EE L 72 D,

At I =Tl @mERE v~ 777 ¢+ — (HPLC) DO4yBEh= % MREAIIZ 5D
7-UPLC. MWHH72E & DEWT X 2 2B 23 fTRE 72 = 0 fiFRETOF/Q-TOF, K U
SINTEHOE—7 PO EEERZM L, HEHPRAEEITH) Y 7 h =T o
7o\ TERIZIREE T & o 7o M IR A O MBRER 70 E S OMRMT Z FTREIC T2 72D 0 JifiE
BAfic oW TR T 5,

2 UPLC

HPLCIE, 5Bl 7 L4 42 FRIEH Ok 78 %
INS OB 2T B Z & TR L ST E e, WRAE
20044 |2 % # L 72UPLCIZ, 2umbL F O FlE Al %2 SR L
7o T DTEWVEREE CBREIEZ T Z L I2 L0, oBEDm
e OB E N S TWb, 7~ T 4 —IT
B350 m B, fx o —2 OMELZED D Z L EE
RLTHY, E—I b SN2 E&EARY MVOE %5
DH LT D, Flo, oFHIAERSND &, BYIRL
WEDB AL T Z LN TE DD, el OEFEEDM EICET 52 & LD,
HPLCIZ B W TIE, FRIEAIOR R &2 /NS < T HHEMtEL L3RI h 7 LONREE /NS
THZEICLY, EEHERZRD S8 5 LIRS, BREFTEERBEE 2 m LS ¥ 5k
BEHITON T2, b 7 2N % $amm2 BT pmic 2 & | [RREORREE % #E
FF9 5 72 DI BB EMR OFEIE BT 1 Wmin/> 58 u LminlZ X T35, Z s
EOLCMSIZEIT A A A ERFE L 20 R ATRERIRE 2 MLl kLim T
2o PERIT H 1 LiminDYEH T @ 7 LoREE ZE LTeA Ak aFEBT 5 2 &

[X]-1 UPLC M-Class
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NHEEL <. B O BB ICH BN MNETH - 7, W8NS 4E IR GE 2 Bl i L 7-Tonkeyld,
UPLCO FIEHI % NR150u mD H1 5 AMZFE L, £ A bDT-oDA S L —F— &
—IKAE L7 b DT, 1ERN D OEANA 72 8 2 3a ik L, RS HA L & UPLCOF 5 % i
NMESHEDLHZENAREE o TS,

3 m5f#EQ-TOF

FATRF R E & oHEr (TOF) 1%, EeEaofies m <, BEorfl» N2 L2b
K70 B @m0 T £ TRIEMEEY O EESHTICFIH SN TS, — T, 1ERIZLV A
RN ADEFEDHERF SN HEPH S | EEMBRNE TIIAME L INTE 7, L
L7226, IHFEOHMHIEANC L0 | fiEOREN M L (3-6) & EEHEOSE (B
PRPEFGH 3 AMT) DFEBLL TWD, BIZ, BfEEEREHEE b EL TE2Z &Ik,
HEERAO 7o E R L= B — 2 O BRI fT S FTRE & 7> CTE T,

BREEEEHC AR FITIT, BT 08T OMEMREENTWD AR D D,
UPLCO v —7 53 (B —27 F v /30T 4 THH) OAT, Tbxniid2Z &%
LW, moETOFIC L2 HEENBEAMAG DY D & IRFRHE S HED 2 k0T
BWE—7 Xy N T 4 BGHZENTED,

4 AVT7F~ST 4T A
UPLCROE AIRAETORIC & % B ME A O 4 BEREIE, 15 51 2 [ O BRI 72 B K
BEWRL TG, 20X 9 RIKRT — 5 2T 51003, HRLEOHH 215 A 5
WBEN B, A X 7 ARHTCHE, BF0 D IE DRET — & & B 2 R B 5 A8,
SELDRE D SRR LT B — 2 ORI % B E CIEREIC T 2 7201013, B — 27 i
DHAEN—IE T BTN B, Wkt D A R — L j T 0 F d— LD Y 7 k
% = 7 ProgenesisQUQIPIE, [RFFIER, E &, WEED 3Ty — 4 & Wifh & LT
THZEIZED, EOME &

BUEMZ B DTN D, & DT,
LA OB 2 HEIRIC — o) o
BEEDRBEAT oL BIC, T,
SRBITF—H & SUTETF—H L L St = = .
TERADE, E—2 BRiEfT
Y. ZhICkY, =T HHD

Roterkon tme (e
=]
]
-
"
-
——

B ST v S T R a Y (o A S S B SN, el
\ . P L e R SN sl S

IR, MERIRELEREZIT s e e

)T EMWMTED, -2 Progenesis QI/QI for Proteomics O f#AT & 5 i i 1]
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