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Regulative role of transcription factor Nrf2 in arsenic-induced malignant
transformation of human keratinocytes and bronchial epithelial cells

Yan An
School of Public Health, Medical College of Soochow University, China

It is well known that long-term exposure of arsenite leads to human skin cancer, but the underlying
mechanisms of carcinogenesis remain obscure. Transcription factor Nrf2-mediated antioxidant response
represents a critical cellular defense mechanism, however, emerging data suggest that constitutive activation
of Nrf2 is associated with cancer development, progression and chemotherapy resistance. However, the role
and reason of Nrf2 continuous accumulates in cancer cells remains to be fully understood.

By establishing transformed human keratinocyte (Hacat) cells and bronchial epithelial (HBE) cells via
chronic arsenite treatment, we showed that, in acquiring this malignant phenotype, continuous low level of
ROS and sustained enhancement of Nrf2 and its target antioxidant enzyme levels were observed in the
later-stage of arsenite-induced cell transformation. The downregulation of Keapl level may be responsible
for the over-activation of Nrf2 and its target enzymes.

To validate these observations, firstly, Nrf2 was knocked down in arsenite-transformed Hacat and HBE
cells by siRNA transfection, and the levels of Nrf2 and its target antioxidant enzymes, ROS, cell proliferation,
migration and colony formation were determined following these treatments. Results showed that blocked
Nrf2 expression significantly reduced Nrf2 and its target antioxidant enzyme levels, restored ROS levels, and
eventually suppressed cell proliferation, migration, and colony formation of the transformed cells.

Further, we also revealed that hypermethylation of Keap1 gene promoter region induced by DNA
methyltransferases-3 (DNMT-3) leading to inactivation of its function was responsible for constitutive
activation of Nrf2 and its target enzymes.

The expression of Keapl protein was restored in arsenite-transformed cells by treatment with a DNA
methyltransferases inhibitor 5-Aza-2’-deoxycytidine (5-Aza-dC), and protein levels of Nrf2 and colony
formation were then determined after these treatments. Results showed that enhancement of Keapl
expression by 5-Aza-dC significantly reduced Nrf2 and its target antioxidant enzyme levels, and that in turn
suppressed cell proliferation and colony formation of the transformed cells.

Taken together, the results of the study strongly suggested that loss of Keap1 function by
hypermethylation of its promoter region leading to the continuous activation of Nrf2 and its target
antioxidant enzymes led to the over-depletion of intracellular ROS levels, which contributed to

arsenite-induced malignant transformation.
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Paradoxical roles of CNC-bZIP proteins NRF2 and NRF1 in
arsenic-induced dysfunction in pancreatic B-cells and adipocytes

Jingqi Fu', Yongyong Hou', Peng Xue', Huihui Wang', Yuanyuan Xu', Qiang Zhang?, Jingbo Pi'

'"Program of Environmental Toxicology, School of Public Health, China Medical University,
Shenyang 110122, China
2Department of Environmental Health, Rollins School of Public Health, Emory University, Atlanta,
Georgia, 30322, USA

Environmental arsenic exposure is a worldwide public health problem. Chronic exposure to high
levels of inorganic arsenic (iAs) is associated with many human ailments including cancer, skin
disorders, vascular diseases and type 2 diabetes (T2D). Nuclear factor E2-related factor 2 (NRF2) and
NRF1 are CNC-bZIP transcription factors that are master regulators in the cellular adaptive response
to various stress insults, in particular oxidative stress. Although cytotoxic, reactive oxygen species
(ROS) also function as important intracellular signaling molecules to activate cellular responses to a
variety of physiological stimuli, including glucose-stimulated insulin secretion (GSIS) in pancreatic
B-cells and insulin action in insulin responsive cells. Therefore, we propose that NRF2/1-mediated
antioxidant response plays paradoxical roles in B-cell function and insulin signaling transduction: (1) It
protects the cells from oxidative damage and possible cell death, thus minimizing oxidative
damage-related impairment in insulin secretion and action; (2) Since ROS signaling triggered by
glucose and insulin could be an important component involved in insulin secretion and action, the
induction of endogenous antioxidants in the presence of oxidative stress may blunt the signals,
resulting in reduced GSIS and insulin resistance. iAs and its methylated trivalent metabolites are
potent oxidative stressors and robustly activate NRF2/1-mediated antioxidant response, but at the
levels typically observed in human exposures, they are not likely to reach cytotoxic concentrations
sufficient to cause overt oxidative damage, especially when endogenous antioxidant enzymes can be
actively induced. Therefore, blockade of ROS signaling in premise 2 is potentially more relevant to
the etiology of T2D in the context of low-level environmental iAs exposure, whereas premise 1 might
be associated with protecting cells from acute toxicity induced by high doses of arsenic.

White adipose tissue (WAT) is an active organ that stores and releases energy, maintains glucose
homeostasis, and secretes a variety of factors that influence appetite, insulin sensitivity, and
inflammation. Disturbance of adipogenesis and WAT function is associated with insulin resistance,
which plays an early pathogenic role in the development of T2D. iAs and its trivalent methylated
metabolites inhibit adipogenesis and impair WAT function. However, the underlying mechanism

remains elusive. In our recent studies we found that iAs substantially induces the protein expression of
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long isoforms of NRF1 (L-NRF1) in a variety of types of cells, including preadipocytes during the
early stage of adipogenesis. Moreover, L-NRF1 negatively regulates the expression of PPARYy, a
regulator of terminal adipogenic differentiation and adipose function. In contrast, short isoforms of
NRF1 (S-NRF1) derived from alternative splicing and/or posttranslational modification play
fundamental roles in promoting adipogenesis. Phenotypic analysis of fat-specific Nrf7-knockout mice
showed that NRF1 are essential in the development of WAT. It appears that iAs-induced L-NRF1
disturbs the normal function of S-NRF1 leading to the effects of arsenic on adipogenesis and insulin
sensitivity. Our studies highlight the importance of NRF2/1 in pancreatic B-cells and adipocytes and
provide insight into the effects of iAs exposure on insulin secretion and action and thus the

mechanism(s) of iAs-induced T2D.
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Jingbo Pi, MD, Ph.D.

Dr. Pi received M.D. (1990) and M.S. in Occupational Health (1995) from China Medical
University, and Ph.D. in Medical Sciences from The University of Tsukuba, Japan in 2002. He had
postdoctoral training at NIEHS, USA (2002-2004) and The Hamner Institutes for Health Sciences,
USA (2004-2006). He worked as a Research Investigator, Assistant Investigator and Associate
Investigator at The Hamner Institutes for Health Sciences (2006-2013). In 2013, Dr. Pi was recruited
as a professor of China Medical University, and since then he has been serving as the Dean of School
of Public Health, China Medical University. In 2008, Dr. Pi received the Outstanding New
Environmental Scientist (ONES) Award, NIEHS, USA. Dr. Pi’s research focus is on environmental
oxidative stress and metabolic disorders. He has authored/co-authored 88 peer-reviewed papers with
more than 4500 citations and with RG score and h-index of 39.38 and 38, respectively. Dr. Pi has
served as a board member and president of Stem Cell Specialty Section, SOT, USA, and currently is

an Associate Editor of Toxicology and Applied Pharmacology and Toxicology Reports.
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The role of zinc finger motifs in induction of nucleoplasmic PML toward
nuclear matrix by arsenic trioxide

12
Hua Naranmadura™

'Department of Toxicology, School of Medicine and Public health,
Zhejiang University 2College of Pharmaceutical Sciences, Zhejiang University,

Hangzhou, China

Objectives: Arsenic trioxide (As;O;) has recently been become one of the most effective drugs for
treatment of patient with acute promyelocytic leukemia (APL), and its molecular mechanism was
largely investigated. Moreover, it has been reported that As,O; could directly bind to cysteine residues
of Zinc finger motifs (i.e., replace the Zinc ions) in the RING finger-B Box-Coiled Coil (RBCC)
domain of PML-RARa (P/R) fusion protein, which results in enhanced SUMOylation/Ubiquitination
and degradation of PML-RARa fusion protein leading to clinical remission. However, little is known
about the molecular mechanisms of how arsenic trioxide induced the PML-RARa fusion protein
degradation. In the current study, we have emphasized the role of Zinc ions in Zinc finger motifs of
PML protein solubility changes by arsenic exposure.

Methods: NB4 cells, PML and PML-RARa-transfected HeLa cells were used in the current study.
Western blotting analysis was used to detect proteins expression. Confocal Laser Scanning
Microscopy was used to determine the PML-NBs formation and their distributions. HPLC-ICP/MS
was used to detect intracellular arsenic concentrations.

Results: When PML or P/R-transfected Hela cells were pretreated with zinc ion chalator, PML
proteins are unable to shift from soluble to insoluble fraction after exposure to arsenic. Additionally,
disruption of Zinc finger motifs by site directed mutagenesis resulted in inhibition of PML protein
solubility changes. These results indicating that the zinc ions as well as integrity of Zinc finger motifs
may exert vital roles in PML proteins solubility changes.

Conclusions: Our findings demonstrated that integrity of zinc finger motifs is necessary for PML

protein degradation by arsenic trioxide.
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Hua Narenmandula (Assistant Dean, School of Medicine) is professor in Department of Toxicology,
School of Medicine and Public Health at Zhejiang University, China. He received his Ph.D degree in
pharmacology and toxicology from Chiba University (Japan) and conducted his postdoctoral work at
the University of Alberta (Canada). He is currently focusing on several topics; arsenic toxicity and
arsenic anticancer effects, arsenic metabolism pathway in body and the role of AS3MT expression in
arsenic treatment in patients with acute promyelocytic leukemia (APL), etc. He had applied his
theoretical and practical knowledge regarding methodology and investigation to practical research
settings by publishing many selected innovative research results in "Oncotarget", "Toxicological
Sciences","Archives of Toxicology", "Chemical Research in Toxicology", "Toxicology and Applied
Pharmacology", "Drug Metabolism and Disposition", "Metallomics" along with other inventive
publications. He has remarkably published 50 SCI papers in international authoritative journals. He
also serves as on editorial boards of Chemical Research in Toxicology, Toxicology and Applied

Pharmacology and Toxicology Letters.
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Identification of low-molecular metabolites related to methylmercury toxicity and its functional

analysis

Gi-Wook HWANG

Graduate School of Pharmaceutical Sciences, Tohoku University

Metabolomic analysis is a functional tool concerned with the high-throughput identification,
quantification and characterization of low-molecule metabolites. Moreover, this analysis can aid the
mechanistic elucidation of toxicological changes and is also a means to identify potential biochemical
markers of toxicity. Therefore, we performed metabolomic analysis in cerebellum of mouse treated
with methylmercury and investigated the relationship between methylmercury toxicity and

significantly changed metabolites.
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ZOEWE, HIRNASOZEFEEITKTF L TWe, MAIAENRTZER O EEREIC I T 2 Mg
PN OBANA T Y Ry OMBEMEITHERN TE V2 EARB I T,

(2) BT VLAY TH 5 Diphenylditelluride & D& L B L O 4 7 BEHIKIZ SN
THMFL7e, ZOfE5E, Diphenyldi-telluride 23 U TREMELZ £ D, 203D % 37
BHEAE LU THRNICA> T har RUTICEREL, 22 CENF RX7HICx L TElE
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(3) HHET > T AW Tris(pentafluorophenyl)stibane % 43 -7 17— =7 & L T4 PNz #l
faD A X FAFA VHEEENET DN 7R &M L, MT B85 -0ORBILT
AV T —LT LR D, MT-1 OFFE 21X MTF-1-MRE #& #7217 T72 < Nrf2-ARE £ 2
Bl 592 DIlzxt L, MT-2 OFFE (21X MTF-1-MRE B OIEMEAL O AN HT 5 Z E RSN
oo MT 7 A Y 7 4 — NZIIEREDLIT N E SN TE R, Eixbd (botz) orb L
NenE&EZ TIN5,

3 bz
AR, SNATANT ) AR 7 2L, oA TV v RooFOEMiEN 2 58 iE T # ok
B2 PR UAEMALEAFRICIE AT 5 N A EEK S L CHEL WD, ZORE/MIZHOWN

THAST Lt L7200,

Cytotoxicity and application of organic-inorganic hybrid molecules containing antimony or

tellurium to bioorganometallics studies

Toshiyuki Kaji

Department of Environmental Health, Faculty of Pharmaceutical Sciences, Tokyo University of

Science

Bioorganometallics is a research strategy of biology that uses organic-inorganic hybrid molecules.
The molecules are expected to exhibit useful bioactivities based on the unique structure formed by
interaction between the organic structure and intramolecular metal(s) as well as specific cytotoxicity.
There are two types of studies of bioorganometallics; one is to reveal the specific cytotoxicity of
organic-inorganic hybrid molecules and the other is to use organic-inorganic hybrid molecules to
analyze biological systems. In this presentation, I introduce our recent studies performed from the

viewpoints of these two types of bioorganometallics studies.
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SINTWD, LPLARRG, AENTOFEEN/BMETHLZ L&, KB L HIEHE L
DED/NENZ LR ENL, ZORBMOBREITNETLEH LN > TWRWE G B0,

EFEEFERICELITESETHY ., 2oLV UEFEABILAHNMOEN TS, T L
TENLE LV ALEYOEE, EECRE, 200K E L ToREFZIMIEIXZ D
EFRRBICRE EKGFET D720, ZOMFHIY T2 > TIHMEFREDOEWVCEB T HLER D
Do ZDDFHA DT N—T1E, %< O L ALEYRE Db &M E AR L LC-ICP-MS,
B 2SO FRAEA A — V2 T EDHTIE, TSe-NMR 72 Ehk &< 23tk E VW, ERRot L
v OE)E ZE BT L2 ORI~ » T O E BIE LT AT > Tke, £lck L
VX, EORRRBEN D RIS TS AAT 2 & TAH E TITRWET LU ERE & 38
HIT 28N FERIET D Z L bAREE D, Fox D7 —T 1%, SRS o itk IR
HKIZE VU A BUERELZMAATL Z & T, RARICIIFEL2WIH#E L AbEmE T A
Vo B L. TOAEENTOREDF AT/ > TRz, UEDXHIC, (b¥EE2FBELE LT
HAWTIThbhbd A Za I 7 A5EE “UFI N AZuaI s A7 LFRL, ZORETOHRIZD
WTHE T 2,

2 Hik

FRO X ST, HTrIFZFETELVCOHEME - RBICED LR L. Lo 2B BHiiaETE
3T ORI 28 &2 1T > Tz,

AIFICOWTIE, BV T, BV B, A F bt L ALY & OB OB
TIHIET D LAkt . 722 ORNBESC M A G L, RS EREY &
5952 L TEORBETEMITHIT L, £REEEA A -V ZI2 X - THEEMICEHIL
776

BEFICHAL T, F90EHIcE L ) — VBT L= REZE AL, ZOBREEITTKS
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NI D AL v F LT HHRIENBRERE S 2 — T 27 A v - SR LF OBERED N %
ITolz, El BEEMC~ VAL VR L2 FEREZH WAL A A=V T EITo T2,
WICRLE e Vi ALE W % S MR R IC A A T, = & TRE(L L, KRS X - TE
Wi VAL EMETERET 5. Wb D caged B L ALEMIDOT VA v s BREITV., £ D
AL R DR 21T - T2,

3 MR- B

M ARBHCE LI, BERNMAES 7 0 — 7 2 AV REoric L v, e
MARETH DL Z L a R LT, ElomZEMafReES A —Y v VTHESIELZHNT, EL VR
DHR T EIZREDR R DB L ) T 0T A UAEGKRO A HALIZARE L7z, Rt NMR (2 &
HNA AL =T LDORHTIE, HPLC RE®ESHTE TIIMIE O L WAL ERE L AL E
MLOMARETHD I 2R L, £ L USRI ENE Y TORBICEL T, L
)= VEERENFN DAL v F & U THRET 28 Lnat 7 v — 7 OBRICRS L, £724
KN OE L AR O TN E T HIEMEE L o AEE Y selenide 28 BRI T 5%t 7 0
— 7O bIToT2, EHIT, caged B L AW D Z L THREM] - ZEMFERICE L ALEY
EAEKICEAWT O ENMTEDLZ EERLT,

L AXEOMBGERAEE N D T I IV A X I 7 AR EREBTA20ICb -5 & bl L
TRFETHLEBZONLD, FROMEZAT LT FEL - bFE - TANENSTEAH
A FIERICEAL THRBOMERMADFETHD EEZXTND,

Chemical metallomics of bioselenocompounds

Noriyuki Suzuki', Yasumitsu Ogra'

'Graduate School of Pharmaceutical Sciences, Chiba University

Selenium (Se) is an essential element in animals, because Se is required as the active center of
selenoproteins, but can become highly toxic when ingested in an amount that exceeds the nutritional
level. Se is an element belonging to the same group 16 on the periodic table, and has chemically and
biologically ambivalent characteristics; it has similar chemical properties to sulfur as a typical element,
yet possesses chemical properties characteristic of a metal. Based on these properties, we performed
Se studies of toxicity, kinetics, bioimaging, and development of Se containing-functional molecules,

named “chemical metallomics” studies.
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W 2 VT BB LN “7 74 L AT == a” MEAEZEDTWD, 2T
b, ERFRTETHEE SN ETT U~ H (Pteris vittata L) 1%, # ¥ b #4255
T o7, ZOMENDIBIT 5 b FOBEHMMEIL L TR, Fox 13HAE X #i5r
FrafllAL, MoHRICE T2 e RZOAFECROSMEZ LTS L L HIZ, ZNLHDOIT
RONWFEROEOA L HIEL TW\WD, RKEHTIE, RSBV Y, Z7uh, KRS
DEEFEITLERZIINIML THIE LT FIZBIT DR OBERRIZ OV TOMFIERR Z R LTouy,

2 Tk

1/10 [F =R G A GBI T LTl E =V~ v X (Pteris vittata L) % FEERIZH W=,
bR, BLy, Zuh, KBEREOFETELRML T—EMEFE: LIilmicz, ], %,
OO DT, ZRENHAEGEESE, ik - HEA U7z, IEMRM L7 10 mm ¢ OFEA
%, JLHRDEEDHTE L O X BRI B & LR I W, — 07, RO,
OISR, Fdh, PHICcH>NT, 77443370 h—2ZHWTEZH 60 um OUI T 2 {ERK
L, BSEXB~A 7 n =22 HNWT, TRy B 7 2fTholc, & HICIHHREHEINL
2B T DAL TR & F2h L 72,

3 REREEE

LU R U A ([Sel =50 ppm) # G BRI THEE LIZEZ A, IRIMBENEL 72
HIZONTUHDEHALICZE T 5 Se HEMEIRE ML, 14 HZIZITRIZFB VTR 1,700 ppm,
P TIZ 400 ppm & 72 o7z, FTRRICE W TEV AT ILTZ Se DK 40 %3 L ) ATF A=
SeMet A F /Lt L ) AT A2 MeSeCys DL 572 Se(-ID~EETLENTWND Z ENRE
iz, H EHOFEPCH A TH Se(-ID~ERITL SN TR, WTNOMMMTEH, HEIN
72 Se DREIIHM LT SeVDDOEE TH o7z, ZD X HIZ Se lFHEOE L VD F
FWMVIAENTNDZ ERbhoT,

Se(VD#IM 7 HM#ZDOE = U~ v X ORD I TIX, KK, B, T OHOHEEREIZIX
TR TOMIEEEZ Se WL HEIN, — . NEDBEAL TWDIROEE TIE, &g oHik
BEIZIXHF 0 ERIN QWD o7z, MM (Rl &) TS R ice LR
SN TEY, EITROEEN S IAEINT Se NHEE R 2@ > THll L FE Tladk - HfE
SNTWDZLERHABNERSTZ, & BITAROERB TEEIZ Se D —#ITiE T S WRER (LA DAL
FRIZ o TWD Z ENRENT,

TV VHFICERERINT DL, BBV TREBINLLIOICKL, Ly, ZrA,
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KEEZRMUT=HEE, WTHLOTLE BRIV TEEEIN TV, ERHDOIY AL -
EEIXRROIMETH D LHEESN D, ARIZVAERNICEIT 28 A2 5EMICFE L,
Y AL DAL FIERE D AL & B L TV E 72uy,

Study on Accumulation mechanism of arsenic and heavy metals in plants by using

synchrotron radiation X-ray analyses

Akiko Hokura'
ISchool of Engineering, Tokyo Denki University

The aim is to elucidate the accumulation mechanism of arsenic, selenium, chromium,
and mercury in fern, Pteris vittata .. We explored chemical speciation of these toxic
elements. The elemental distributions in the fern were visualized by micro-XRF

imaging.
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72 EDHEEA X LEMIL. —HOEEBOHEIZB W THEOMEREL RT A Ry 7 XL
PRI D R 2R B s 28T 208, ZOEABII T e~ 2 —ER DT v el
REBEFELAEFET L EEX LN TV,

—TCHAIE B FORAEBEBIZBITL b DI FWEORELRFT 57201, B R
FERE DN EREIZE B LToMET 21T - T& 70, B MREHIEE O N2 WHERE 12 39 2 A%
AR EY DB O THFT LTIz Z A, TBT & TPT i3t MkEMEIT S R
A balyUEESEE FR S, £7220 EFIE mRNA ORBLEFAZMES bOTH o7 19,
ARERIT, TRETICEETPRIN TOEREREITEER-> TV,

Z 2 CTHx T HEA XEA W ORI OV T E SIS 21T o 72, T DR R,
TBT BX W TPT 1. BENZEIKTH D retinoid X receptor (RXR) & peroxisome
proliferator-activated receptor (PPAR) y O3 /1727 I =A F L THEZHETHZ L& A
L7z 49, TBT <° TPT OBEBNZ AW T RGP EIEMHIZIR, A XFF & AR
DEFED Y AT A VERIEODFAENBERAIRTH Y | EIARFFITFFED T AT A 7R Ak
EAFUREEGEBR L TNDZEBHLNTR-7 6D, I HITE MelIZH T 5 A A X1k
BV ONZWI < EAEHASLEREOA v AREy 7 21X, TUHOBENZAZERKENLTZHLOT
bHZEbHLMNERoT 9, DLEORERIL, AHAXMEWOBMEITIZZ NS OBNZE
BENLIAERAPmO CTEETHH Z L ERLTWND,

ARG TIX, ARA ZILEMOENZHEEREZI LIt N OREFEZEIZ OV T b ikam 2 TR D
72\,
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Biological impacts of organotin compounds via nuclear receptor signaling

Tsuyoshi Nakanishi
Laboratory of Hygienic Chemistry & Molecular Toxicology,

Gifu Pharmaceutical University

Organotin compounds were widely used as antifouling biocides for ships and fishing
nets, agricultural fungicides and rodent repellents. These widespread uses have resulted
in the release of increasing amounts of organotins into the environment. In aquatic
invertebrates, particularly marine gastropods, organotin compounds, such as tributyltin
(TBT) and triphenyltin (TPT), induce irreversible sexual abnormalities in females at
nanomoler levels. Although it had been theorized that these compounds act as potential
competitive inhibitors of aromatase which converts androgen to estrogen, and then
increase levels of unconverted androgens in gastropods, their effective concentrations for
aromatase inhibition are much higher (at micromolar levels). Contrary to the theory of
organotin-induced aromatase inhibition in gastropods, we found that, in human
choriocarcinoma cells, these compounds markedly enhance estradiol biosynthesis along
with the increase of both aromatase activity at nanomoler levels!®. Apparently, these
phenomenons caused by organotins are contradictory, but we identified that TBT and
TPT cause both phenomenon to act as nanomolar agonists for retinoid X receptor (RXR)
and/or peroxisome proliferator-activated receptor (PPAR)y which are members of the
nuclear receptor superfamily?:4®. In addition, our findings suggest that these organotin
compounds potentially have some impact on living organisms that have
ligand-responsive RXR and PPARy. In the symposium, I will discuss the possible

involvement of nuclear receptors in the biological impacts of organotin compounds.

References:
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DEENRBH TH Y FEEOARKLEEZ LN TWD Y A F Ll e BRDMA™ D 72 5
DMMTAY 75 AT 2 287 G R BB 53 2 aTetk 2 @il Lo, frlc,
DMMTA" OBEFE Tl caspase-8 2/ L7727 AR b— A5 % L L, DMA"M BRFE & 137
RHZEEWLMI LT, A, DMMTAY (X5 7R b —3 AE#EIC O W TE LI
2B 522 5 729, caspase-8 72 HTNT 9 OIEMEALICEA ST 25 b2 RUTRED
TR =Y ARRE S NI OFBLE X OEE) 2T,

(

2 Hik

b NS ORI Rk (HepaRG) AMARIC KT LT, WST-8 iEIZ & 0 Ml i P MK 1%
FIEVED T0%HEFF SN DI, DMMTAY 20 t M B EXODMA" 5 uM ZZNnZh 12
~48 KFfHI(37°C. 5% CO,. MFE 100%)IRFEH ., Milunrb & X7 BEx2ft L, 10 £7¢
X 15% 727 U7 2 K7LV CTEXKENEL, Bel-2 77 2 U —#% 37 (BID, Bax, Bcl-2)
% Western blot {52 L 0 FeHI L7z,

3 KSR

DMMTAY BREEAIILIC 35\ THREE 36~48 FEf#IC BID OiEMEALZRTHIA Th 5
truncated BID (tBID, 15 kDa)2SREHFAICIEIN L7z, —J7. DMA"MREZHIIL CTIIWho
KFR 238\ T h BID OB bid S e - 72, Bax O3 HLE (X DMMTAY, DMA™
WREE & b2 LR A 6N o72h, Bax OIEMELZRT 18 kDa OWr i 338 bz,
DMMTAY B FE ML CIERR IR 2 Tm ML 3 Bl E2 S 7o 2%, DMAM BREE MR C IR & 4134
BefE BBHE IR b iz, £72, Bel-2 0¥ BLEIL DMMTAY, DMA" IR 5 & & RRIET
(ZIRE AN R S 72, DMAMBREE O 78 X0 BEE ISR LT,

4 B

DMMTA" £ L 0" DMAMIRFE I, Wb I har RU TIEO Bax OiEM LB LW
Bel-2 OHHZIN L TT R BFP =V RAZHER L TWD I EDRREBINT, L LR,
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ol Enb, HIEERA L7z L 512, DMMTAY BREEIC L 5 EIERBLICIE, 0%
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1 VAFNERILAHOT R — v 25 BHEE)

Caspase-8-dependent apoptosis induction in metabolic activation process of
dimethylmonothioarsinc acid

Shimoda Yl, Kurosawa Hl’z, Kato K', Hata A3, Yamanaka K'
'School of Pharmacy, Nihon University, *Criminal Investigation Laboratory, Metropolitan Police

Department, *Faculty of Risk and Crisis Management, Chiba Institute of Science

The induction of apoptosis via the mitochondrial damage by dimethylarseics is well-known,
but, the mechanisms still remain unclear. We revealed that the cleavage of BID by caspase-8
mediates mitochondrial control of apoptosis in metabolic activation process of
dimethylmonothioarsinc acid (DMMTA"). The present study suggests the possibility of a new

mechanism of apoptosis by dimethylarseics.
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MR b BT~ 7 RITRBAMEZ TR E RV, JBAICIRE LI~ 7 A EEVE .
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DMA DfRJEMEIRETE I L B~ 7 A DRENBAEBIOVWTRAICKRFNT I LEND 5,

Z 2T, AL DMA ORIGERTEIC L D11~ T A~DORBABIZ O TR
ToTe, EBIT, A B =X LT 2 BEE LT- DMA ORRIGMEIRTEIC X 2 BB EF~
U AR BT DB OV THE 21T - 72,

2 Hik

EIR O~ 7 2|12 DMA % 0, 200 ppm O & CTHOKEE L, RIEEREIC I D 1E
BT A~ T A % 84 G F CHALE CRABBIZ L, fEHO%, BRAMEEREL
Too EDICAD =X NfRITZBIE LT, RRIGRIREEIC L0 ER U /M A~
U AR EERE L, FEx DT AT o T2,

3 AER

T BERELAR P OOfRHT OFE . DMA BRBEREO T~ v A Tk, MifiES A KON HifE
5 (IREE+ ) NAEICHEML7Z, &5 DMA BEREOMEF~ 7 A TiE, FfEs
AODNEBEICHIN L, $IFES (AR RIE + Fia s A) b ma@mo sk, —
J7. DMA BRFEREDOMET~ 7 2 Tid, FFES I K OWiER 0 F8 I BITER O b e
77,

WM~ o 2 AT & O T AT OFE R DMA & 5-BEIZ3\\ C Ki67 R OfF B
W23 Z ATz, F 72 HPLC/ICP-MS 12 X 2 flilC 317 % & 5 O & &R REBIFEHT DFE R
HEALEBE & e L C TMAO OH B REBE N A LN -7 DIZR LT, DMMTA B X
O'DMDTA ZAEIZHEML TWDH Z ERH LN E o7, S HICEOMRBHBET
S-adenosylmethionine (SAM)A A EIZHIM L TWDH Z & B A b A FIVIEEBRERE TH
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VL EDOFER S, DMA ORRIEEIRERE CHEMF~ U R W THIFEN AR LR R A
EHRET HAMRBMEN R E T, & 51T, iR L ORI © 58 O R IR AR TE O IRk
WTHHDH L, DMA [T L FOFERENREY TH L Z &b DMA AR
E RORMBBIREIC L DBPAMICEAET 5 2 e Rl I, e, TDOA =
AE LT, EZOMRBHBRTAE L SAM OHRIC X 5 B & b H3K9me3 DN
R STz,

Study of the mechanism of carcinogenesis by prenatal exposure to dimethylarsinic acid in
mice
Masaki Fujioka, Min Gi, Takahiro Okuno, Kenji Kumada, Anna Kakehashi,
Yuji Oishi, Hideki Wanibuchi
Department of Molecular Pathology,

Osaka city university graduate school of medicine

Accumulating evidence indicates that prenatal exposure to inorganic arsenic, a human
carcinogen, can subsequently cause cancer in adulthood in mice. DMA is a major metabolite of
inorganic arsenic and organic arsenic compounds contained in food. However, little is known
about the carcinogenic risk of prenatal DMA exposure.

The purpose of the present study is to determine the carcinogenic effects of prenatal DMA
exposure in CD1 mice and to clarify the mechanism of carcinogenesis by prenatal exposure of
DMA in male neonatal mice.

Pregnant CD1 mice were given 0 or 200 ppm DMA in drinking water from gestation day 8 to
18. Offspring were observed for up to 84 weeks of age. And male newborn mice prepared by
transplacental exposure and various analyzes described below were performed.

In male offspring, incidence of liver and lung tumor were significantly increased in the
prenatal DMA exposure group. There were not increases in the liver and lung tumor in the
DMA -exposed female offspring mice.

These results show that exposure of pregnant CD1 mice to DMA through the drinking water
induce hepatocarcinogenesis and lung carcinogenesis in male offspring. And the mechanism of
lung carcinogenesis was revealed that histone H3K9me3 was increased in neonatal male mice
lung prenatal exposed to DMA. In addition, involved as its mechanism suggested that SAM

increase caused by metabolic process of arsenic.
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YO ROBERL LOBMMEREF 25 EE T2 L0 MBAMOF = v 7 KA v MEED
— D THDOLMHIERT = v 7 WA P &iEEE L TRz o0& M icERBIE5 2
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7B FF A pk B E ] L-Buthionine sulfoximine (BSO) THIMAN GSH L ~UL &K F &
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&2 A, GSH L UL MEWHIEL TlE BubR1 @ Y U ER{LANNHI S 71, GSH 1 &7
AAE TIE BubR1 @ VU AL SMEN 23 BTLHE LTe, In vitro TH/INE BEA FEBR THUNE D
EAICHT D EEEFH I L Z 5, Thio-DMAY HAM TIXATDOEE L RS R 72D
%L, GSH &P L2 B & ITIEBUNE o EE D BE ISl S hiz, BvNE OEAHE
ERZ, BEEoOM/NVEEAMERAIE 7 VATV ERBECTHo -, —J, iz
Thio-DMA"Y & GSH & %\ M T NAC %[RRI L 72354 . HeLa A3 M #HCE R L7 <
720, BubRl OV UL HRBO BN o7z, &5, Thio-DMAY T HMLHE L T
— B M HBICER SRS, BFNS GSH° NAC 2 L7285A ., i 2 B
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MERETDZLICE > T, WEETF = v 7 BA b Z2EB S8, M %2 02400 1 E R
SHTWD LRI, L, BEdIZ+5 72 GSH 2MFFE L TV A EEZIE M Bl o
FHES° BubR1 O U VLR RS2 < 720 MRS GSH 1E Thio-DMAY O AN~
DEY IAIZIH 5D VIERID A 51 = X 22 X - T Thio-DMAY 1 & B 1EH Z g5 &
FTWDHABEMEDNRIZ S 7z, LA L. Thio-DMA 12X » T —H M #ICERE L=/
X LC GSH 1, HBEEHZIRE L, RARBORZEDIRR & 72 5 B 53R
Zo| EE 2 AREME R STz,

Effects of glutathione on the Thio-DMA-induced mitotic cell accumulation

Kayoko Kita, Natsumi Shigetome, Takumi Sekiguchi, Saori Yamamoto, Toshihide Suzuki

Faculty of Pharma-Science, Teikyo University

Thio-dimethylarsinic acid (Thio-DMA") has been known as one of the methyl metabolites of
inorganic arsenic compounds. Previously, we have showed that Thio-DMA" accumulates cells
in mitotic phase by activation of spindle assembly checkpoint (SAC). However, exact
mechanisms of Thio-DMA "-induced mitotic cell accumulation were not fully understood. In the
present study, we found that intracellular GSH affected the Thio-DMA Y-induced activation of
SAC thought the inhibition of microtubules polymerization. On the other hand, extracellular
GSH inactivated the SAC and promoted the abnormal cell division when the GSH was added
after treatment with Thio-DMA". These results indicated that intra- or extracellular level of

GSH might determine the responsiveness to Thio-DMA".
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N2 b= AU RS BE AL O R G N AR

Omffs 2, mhmpt!, diy ', 38 ME° kB =’ BEEEe'
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1 Lol

Fex L, EEAEmET VE LTAMREFRERZ W ZmEHT L0, 8 b B 7
& U THERENZ B o 2 B R 1 Migl & HH LT 5. Migl OERGIEMEDHE b BRI K -
THHIESNDZE LWL LTEY, Migl 254 b BREME R B IC B W T EE R %
HEREZLTWDEEZBND. B MTBWTIE Migl EAMRMENEWERER7-& LT
Wilms tumor 1 (WT1) 23&1 51TV 25 28, 8k et & ORBRIEIC YW TERFT & T
WU AR T, BEREBS L O MERMAEZ FVT, #i e RSB S
HR BN F Migl B8 X X WT1 OZEENZHOW TR L7-.

2 Hik

b OREEEEMIA L LT, TESEE B oK HeLa 8% 7. BEREE L OV HeLa a2 3
T 5K 8nFOFREL L ~LL, real-time PCRIEIZ L > THIE L7-. £7-, WT1 Z %
JEOENL~ULX, HESF O WT1 O L)L % Western blot 1EIZ X » THIE L7-.

3 fERBIUEL

o ld, BERHCB W TH E RO b —R Y R B E R 1 DB A Sl
THZEICL > THBRAKRAERTSE, ZOfEE L CHRHEEEZRIHTIZEHHS
L TWD. 2T, Migl &0 h—2 U g & OBRMEZ T~ L 2 A, Migl
DREPRR b=V VBREBEEBRRFORBIL SNV EZFEICKRTESE 5 2 &0
L& lirolc. HEEED Migl Z RNEHEIET L2 & bR LTS Z Lnn, dit iR
Migl IKTFHI 7R BRI A L ET 2 2 Lok » T, v h—2 U VBRI 2 Il L C,
HRFEMEZ BB L T A AREMENZE 2 b 5.

WIZ, B M ESEBK HeLla flifdZz i e B CAUEE L7 & 2 A, #ib O OPREE K
FEZ WT1 ORER)ES T (GAST, QPRT) DI LUK FT 25 2 &V L 7=,
e BRLPRIZ K > TENO WTL LU BMER T L7 Z & D, e BRIL WT1 OEN L
NERTI®EDLZEICE-T, 20 FBHETFOFRBLZIH L THDAEEMENRE 2 b
72, F, BEBAFEIC LT, 20 =2 U UEBREEEEE T OB LNV ORE
RIRTFRRO BN, EHIT, WILD ) v 7 X7 A2 Ko TRy h—2 Y VR ES
HEEROBETHRANME T T2 BB L. Lo T, FHEBENS WTL OGS
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DO BIRMEIZ DWW THT 2 D TN B

Arsenite negatively regulates expression of genes involved in pentose phosphate pathway

in yeast cells and human cervical carcinoma HeLa cells.

Tsutomu Takahashi 2, Hiroshi Tanakal, Tsuyoshi Nakano', Gi-Wook Hwangz,
Akira Naganuma®, Yasuyuki Fujiwara'
'Department of Environmental Health, School of Pharmacy, Tokyo University of Pharmacy
and Life Sciences, “Laboratory of Molecular and Biochemical Toxicology, Graduate School of

Pharmaceutical Sciences, Tohoku University

We previously found arsenite might inhibit synthesis of nucleic acids through repression of
genes involved in pentose phosphate pathway (PPP) in yeast cells. In this study, we found that
Migl, a transcription factor, regulates genes involved in PPP. Arsenite inhibited transcriptional
activity of Migl, suggesting that arsenite might inhibit PPP through repression of transcriptional
activity of Migl in yeast cells. In human cells, Wilms tumor 1 (WTI1) is known as a
transcription factor with high homology to Migl, but the relationship with arsenite toxicity has
not been studied. In this study, we found that arsenite repressed expression of WT1-targeted
genes (GAS1, QPRT) in human cervical carcinoma HelLa cells. We also found arsenite
decreased the level of WT1 in the nuclear fraction. Arsenite negatively regulated expression of
genes involved in PPP in HeLa cells. Knockdown of WT1 by siRNA decreased the expression
of PPP-related genes, suggesting that WT1 is involved in transcriptional expression of
PPP-related genes. These results suggest that arsenite might inhibit PPP through repression of
transcriptional activity of WT1 in HeLa cells.
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E N BRBERFFE T

1 (TL®IT

PML (ProMyelocytic Leukemia) (SR FLEN ML DA R A& IIEZRNIZEB TR T «
T D 2 EMMBNT WD, W, nRCMIRE RERT A Y 7 4+ — LD FDOWSE
B TART 4 TRWPML] O -2 EE~OBLAFE LN TND, KREHEKRT DT
NTOHIIINT « ZEENDIAL TWDH, £D—FTPML ENRT 1 BNZAEIR
DO EDORAEEBENSHET 20N I2IE>&E D & LTV, pml KE~ 7 2D AFEM
R ORI (B H) I 2 RBEBUIME SN TE LT, I F/ERITIRICET
% PML £721X PML BERNAT 4 OEENXETZHMONTWRW, T A TiEk hD72KX
DL D7 22007 AV T —LBMLNTEY, 7 AIIFI281F 5 PML mRNA O
FHLEIT, ZHEATOINFICE W TR S M < BRI E TOBERATRO LRI HED,
HAICHRBEBENMET T 52 0N HESNTWVD, — 5T, PMLERNRT 1 1ZZHEH O 2
AR S DN T 8 IR THIO TR S D, R EREICL > TEANRGPILTN D,
Z ORI T, ZRE# OMIZI T 2 PML O HBLRE OfET, I ONS 52K A O ke
JIFHNICERIT D [ART ¢ Tl PML] OREREMRMT 237072, WEEDOANFFEZIZI VT
PML 23R D IN 112 BV CY ik 2 e X 5 R RfEE /R TF, YO RELE O R EL
IZHGTHEERR LN, AEITZOFHEMICOVWTORHRTH D,
2 Hik

FTYREMIHICE T S PML ORTEICE L JIPML ik oo A RRL 72/ H L
7o S FREAIEIC LV i ~7z, C5TBL/6) ~ 7 APREL/) BIZIES intact 72 P85 245 BH Aif D
YNTd % Germinal Vesicle J} (GV JF) % HEfEHE oMEM B #irf T 20 FefiiEaE L, By
SN FEBE URZIE S BREE L 7= Metaphase I 9 (MI J) R OV Al RE 72 L ~UL & Tl sy 2
AT L 72 Metaphase ILJF (MILJR) A SEIAMHTIZ V72, KIZ PML OJRIEICDWN T,
BEHN DY ARIT R # > 77 BB 1K Chromosomal Passenger Complex (CPC) ~DK 7%
TR D 728 [FARICHEE L 72 GV IR % CPCRHFEAI & L TH1 541 % 5-lodotubercidin (5-Itu)
DOIFEF T8I E LTz, T DX 5122 MIIFIZ D\ T, CPC #3%IA 7 Survivin &
Ol R Y — L~ —H—BEAL IZXT 25k % 7o 8o hi iRy alc L v PML ©
JRTEIZ D W TRz, & BT HER Ok~ I BB H 2 MOENIZEIT 5 PML A
T4 DHEBEEPFR D728, CS5TBL/6] ~ U A Z il HEIN S T 15372 Metaphase I1 5 (MII
OF) ATk LIRS L. 120 RFIRREERG R L7, SMAEER. B PML AR T 1 /7
FEZ /87 & LU CH B U5 small ubiquitin-like modifiers (SUMO2/3) X° death-associated
protein 6 (Daxx) (Zxtd DHuik % H 7z aotHuiR e @lc L v M L7,
3 RER
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MI JRYL AR DUTFHIZ BT PML D& v A R, REF OEEMRERIC 04 L T
BY ., MILIPTIIYEAAR BICRMET 200 b FE L7z, RIZ, 5-Itu LB K Y Survivin
DOER DR S 72 MR DI FFIZ BV T PML O REMEIZEL Lo 72,
F RIS AREE L7z MI UM (238 C PML O RFEIZOIM = R Y — A & 34e< &
RO holo, BEIC, RO T g R (8 M- Z EIRMTT) DIREEN
IZBWTHIREZ PML O R T « BB LT, AT 1 O 7 F/1id SUMO2/3 X° Daxx
D dot kD 7 F & L LFELT,

4 B

BARPEZBNT PML BEART 1 1%, (BEEAE% D) 53RN I8 TlEfE L 7o 4
BRDBEEN, MREICEBN T FY —ACBE SN CHEMT 5 (mitotic
assemblies of PML proteins, MAPPs) = & NGS5, SEIOFH 2 OFEFIT, £5H
AL R FL 72 el B oy S D YL B AR IT BRI 2 BV T, PML ASRAI D4y -RREZ I L T
Yt KD @ EMIC TG D H A2 RER LTz, PML BENRT 1 132 %A EIBR Oy 203 5%
PSR DREENCRI O THELT 2 F1 6 RERTOIIFIREIICBIT 5 TART 4 THRW
PMLJ (ZIIH5A OMREDFIET D ER R SN, Frx e RO OV TR
LTRY, #HEMMICER (el 2~ 7RI L TRET2ET /VITEWT, IR
DOEEC L T2 IR -7 B IEREN 514 1 REICHY 3.1 pg As/g IR B & (JRIRAETo
BRHEOK 30%I2/HY) boeZENRBENDZ &, HIRENEKT L L, Fi2k;
FINF- % N T= in vitro DFEPEREAT TIiZ ML, 1L IRF- 1238 1) 2 SR (AT Al R |2 s 4
UL EEARNRSTRRICHREE L T D, b RITEFICED D IR OMAL - JF I8
HIRE « FE O SIS L THRELZ LIETZ EAMLNTEY ., I8 X OZRER
(EFEHIAE) (SRR e BOIEN & 725 5 THEOMAN L E N5,

Non-body PML in the meiotic maturation of oocytes

Osamu Udagawa and Seishiro Hirano'

"National Institute for Environmental Studies

In the present study, we demonstrated that “non-body PML” in the oocyte
peri-chromosomally accumulates and is involved in the maintenance of the meiotic spindles
during the meiotic maturation. Also we re-evaluated the controversial issue on the first
appearance of the PML nuclear bodies (PML-NBs) in the fertilized embryo. We found that
PML-NBs appear in the nucleus of each blastomere at around compaction, especially evident in

embryos completed the compaction.
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I DR Nrf2 5 MEALAI O il b Bers e 2R

OAffi g+, = PEMEEE. Vu Thanh Nguyen, /NMRBEE A
B K TP PR R

1 lFLeic

ERIGEBERE Nif2 o 2 7 A OIANT X BIEMEIZ, ML A N L ARBREE ISR
LEEBLEOFEEZEMTE D Z RIS TS, LLARRL, ZHILE TR
Hix, AN L > TLERIINR VAT A &EM LT 28 LI 2R L&z, 7y
) —RATF T FREOHRICEEND NR IEHALAIY L7 7 7 = 0%, B{bA b
U2 Rk SR) (x4 2 5tk 2 58 /) 12K 5-9° %5 (Mukaigasa et al. 2012 Mol Cell Biol)
N, HERET N U UL L OMAE DY T, Nef2 KA R EE B2 BT 2560
HbZ L A% E LT (Fuseetal 2016 Toxicol Appl Pharmacol), = ® Z &%, FFED A b
VA TICB WO TL N2 JEHE LA O FENHEBR I N T LE D AiEEEZ R L TWNDH T2
W, ZRIZHMTE D Nef2 {EHEALH 2 BT 2 0B8R H D,

2 CAMZETIL, AR T I AR BEAFHEEBA%  (Drug repositioning) &\
IHRIEIN D T AT T 24T ARICH T 2L EMENH DR S0 2 BEARRIRIC
B Uz, Nef2 OIEVELERHE STV D EIZHOWT, BBk A M L ARH B BBIZKT 5
AEARBATEINR G- 20 5 & B DUV TRRGE L 72,

2 Hik

Nrf2 IEPEAE 3 ST D 2 DOBEKGRIE ZH MM LIE DIRRIE Y A F L7 <)L
BB LOBEE ) v~ T OIREES—T7 ) 74 VOMRERGELT-, TV E LT, in
vivo TOEMEER KOG FMEi 2 i BT 2287 7 7 4 v v aWEBIEH Lz, K%
3.5 Az A& 34T 12 R AT L, £ 0% % 4 B B OREENDH A MLy — (il
AL KBOM LR Y U A) (TR LT, 12 BB S ICAEGFREMIT LT, B4R
LB N2 ERBL T T 7 ¢ vy afih r2d™") Z2RAT 212k 0 . 38
D Nrf2 M & BRI O T, BIS TR BUENT X, in situ hybridization 512 L D
TV, Nrf2 JEEALANC £ 2 s 1358 % 36 L 7=,

3 MR

. EMERINERIEA B LA~ ARG T 505570, BERMY T T >
S vV 2B ZNENOIEA| THILERR , BILKERE 21TV, EFEROMNT 21T -
2o VAFIT VIR, ABRICERL A B LA E 5 2o T2, A—T ) T 4
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WIZ NRERBELT 77 4 v afmaHNT, =7/ 7 4 DA L 2Kk
HR G2 , Nef2 {EEALIC K D2 b DOBERE LT, A —T 2 7 ¢ VL%, gstpl 72 ED
Nrf2 R T, FAERSA~T a BREE (n2d™") CIEFE SN, REE
BAE (nrf2d"™ 1) Clxp b bniehotz, £lo, =T 7 4 0%, FEER
RIRIZ % L CL LR R I T 2 IPUEEZ R G TE R oo, A—F 7 7 4 IC
LD HEPED EFT, N2 JEELICE D b DO TH D Z ERH LMo T2,

IHIT, =T 7 7 4 T KD N2 {EHEDS . e RO BRI IS AT Th 5
DREELT=, A —F ) 7 4 VETUERIE, LT 4+ TF T = TR LI L D 2 A S
FTHZ LR, WE@T MY U ARBROWOAEGFRESE L, $7-, Nrf2 ZRAR
HOIENT DS . ZONRIL N2 {KFH T D 2 & B3 ED D B LTz,

4 B

BEAFHRA—T ) 7 0 T KD Nef2 iR MARIE, BB b A R LA BL A O EiE & %
T & D AREMEA R ST, £, BEEERO TN SO b 2L W 2 T & 9 R
EVRHEDOA MLV AR T TAELTLE ) OB ELERT 2T 7o —F L LTHHY
ThDH I ENRBEINT,

Attenuation of arsenite toxicity by a low-toxic Nrf2 activator that was discovered by the use

of a zebrafish model

Yuji Fuse, Yuka Endo, Vu Thanh Nguyen, Makoto Kobayashi
Faculty of Medicine, University of Tsukuba

Pharmacological activation of the Nrf2 system is anticipated to be applied to the prevention
of health problems caused by oxidative stress and environmental chemicals including arsenic.
However, we previously found that it is not easy to activate the Nrf2 system safely: a well-used
Nrf2 activator sulforaphane exerted a combinatorial toxic effect with sodium arsenite. To
circumvent the toxicity problem, we adopted a strategy of “drug repositioning” and explored
relatively safe Nrf2 activators using a zebrafish model. We found that auranofin, an approved
drug for rheumatoid arthritis, attenuated arsenite toxicity without any obvious combinatorial
toxic effects. Auranofin may have wide applications in chemical- and oxidative stress-related

health problems.
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BUE, BF, B BB & Ok~ eIl E R Tk, &R Em O E N
TEBEONTZ BEE LT, HPLC-ICP-MS I X 2 {b& o Bt N frhbnTnd, L
L7225, uL/min UL DK E TOLEW ZBEICB W TIX, Z2ROBLEERSOT
v FARY 22— LADF(EIC K 2 BHEDIER (B — 7 TR OEAL) . AA FRY 22— 4
DI L D DB O (E—ZMEOIEKR) EVWo 7 @nH 5, b OifE
DR FIEE ULCIX, 08D 7 22327 74P —BRICHAIATL Z L T—RfbsE 5 2
ENFT DI, TOEBUCL » THREHEE O BHL A D O I OIH N HfFT& 5, &
Tow AT TA VT —ITHBIATGBED 7 28 LT, ZWRICHE@B L2/ T 5241
BR (£ VR) AL TEE VAT LAEZHNASZ LICXD, K- FRER D Z A

TN 72 7 2EWrHE A 18 U7 BCR ~DmEXIE A ATRE L 72D SHIC, £/ U A
DAET D EWIARERNE & BN T-EBE N END | REE TOE®E - St %
BbHHIfFcE 5,

AWFFETIX, BAELIZE 2 U A T LMIARIUR T T A B — OVERERHIRE R, WO
2. b BB BE T ~DIS RS RIZHOWTHET D,

2 Hik

B EMIC Y= F LT /%%H?é%ﬁﬁﬁh4ﬁ/xﬁ?)7~%/)Xﬁ7A
(N£2 053 mm, £ & 15cm) % insitu EAEIC L > TERILZ, £72. EEMMIC
BTN ERT D Wﬁ/)ﬁ%/)Xﬁ7A(W&Ohm1EéZMm)%%AL
Too WH 7 HE, Bl AR S um D7 Y v KAy a2 G357 0y RRTT7A4H%
— AT ¢ BN 0.2 mm) (CHLAGAAT,

RIERT T A P —OMREFT & LT, A= 1 L/min TOMEFERKI OV A X550 5F
M\EUL\KTMSKLﬁ%ﬁ BT D — 7 FAR OV IR URE FE R M OV R
Pl A T o7, £, e FEEMBEE~OISH L LT, 4 fEOKEE FE (8
EEE, BfE, B ATAT ALY UEE, DVAFAT Y URE) EXGE U Bik 2
fTL7=,

3 FERKEOEL
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RAERT T AW —IZ K DEFWE OV A XA & JE LI, 6l x (355 a1
TR ~—F ) VAN T A—FKBXT T A4 Y —TlL, Ji® 0.02 mL/min TOHF 7
S —SEEPE (Dsn) 123.6 um, KA T U8 (Do) 1339 um Th o7, AKX
7 7 A % — (Glass Expansion fE# MicroMist, 0.1 mL/min 7 v 77 A 7 €7 /L) TiX,
i E 0.2 mL/min T? D35 1% 10.7 pm, D5l 244 um THH7=Z 200 RIEXR T 7AW
—IZ L VAT OMEENTTRETH D Z E N L L fp otz KIEETIE, HEFEN
LTV 5 DM OPEREREAL OfE R, WS, & FLAW D BEDHT ~D I G RIC SN T
LG5,

Development of a Separation Column-Integrated Nebulizer for Speciation Analysis by
ICP-MS

Shin-ichi Miyashital, Sho Takaez, Shin-ichiro Fujiil, Akiko Takatsu', Tomonari Umemuraz,

Kazumi Inagaki'
'National Metrology Institute of Japan (NMIJ)/AIST

*Tokyo University of Pharmacy and Life Sciences

HPLC-ICP-MS has been widely used as a tool for metal speciation analysis in various
research fields and industries. However, in separation of metal compounds at low flow rates
(uL/min level), diffusion of sample solution due to the presence of dead volume at many tubing
connections and diffusion of separated compounds due to the presence of void volume. One
possible approach to solve these problems is to integrate a separation column into a nebulizer
for aerosol generation, which would result in suppressing the diffusion of sample solution and
separated compound. While it is difficult to integrate a commercially-available packed column
itself into a nebulizer, a monolithic column is potentially capable of being integrated into a
nebulizer due to its characteristics of structure. In addition, a monolithic column has the
characteristics of low flow-resistance and excellent mass transfer, which allows for high-speed
and high-performance separation at high flow rates with minimal loss of column efficiency.

In this study, we report on the performance evaluation results of prototypes of monolith

column-integrated nebulizers, and the application results on arsenic speciation analysis.
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RN LB ICBIT AT vt ) 3 o H—328 DL EELL,

OXRE Hilg ', BHN HET 'L M BIF ' ik =20 | 55, R 5!
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1 Lol

WAERMIIE BEAFENHENIZ N ENDREED A7 5HENRD B TWD, HEFE
BRICEEND E F LA, B DX EOFISZ RO TITERK e BLEWN T DR
o, AMEEIT VR R_Z A2 (AsBe) Tk U By K (AsLipid) . #EEEFEIX
Tk /v 2 T —(AsSug)R° AsLipid 72 O FLEWE L E ATV D, AsSug X
AsLipid 1Tt MANTEIZY A F LT A UEE(DMA) 2 ED Y A F L e FbEW~E X
WEINDZENMBNTWND, £7- AsSug ZRR OB L7=F DR S & FIHEBRA~D
BENREDNTWDE Y AFIVE ) F 4T i (DMMTA) B ENTWS Z &
5. AsSug X° AsLipid ORHAFREE & BB AMEOBENEH S TWDH, LLRRG,
AsSug. AsLipid 75 DMA ~ORFHZ DWW IR SN L, & 2 TARAMZE T,

AsSug OFUHICBET 2R 2155720, HBEMTHLEREEIZIIT 2 AsSugld28 Db FIEiE
ElvxBlEE LT,

2 Hik

WERFUELCd D AsSug328 I3 Traar o (Tetrahedron Lett. 2006) @ HiLIZHD & ARk L
7o FEERHEALBREEIXH IR, HH - PR, BRI O 3 & L7z, AsSug328 ¥iRIC
B iR Nz 37°C T 4 BERIRE 21T - 72, ZhaFR L%, 7 % OMRH & OVl
Fh RSy & B o ET: - EWR 2 N 2 30 4 %2 L7z, FTREZRBR D B CIREE 2 HEFr 3
HIedT NI EEREITo T, B RZ B0 L 24 Wil iR Lo, 7o B NARE
RITHREZ2 & N 3EMED S BRI LIINERTNCTE Lo, KMOK TR 7Y v 7 %47
VN, HPLC-ICP-MS TIL HRERI 3HT 21T > 7=, HPLC (BT 5 & F LAy #iicix,
BsA F 5T T b Lt T A3 T 2E W=, Elig (AsV), bt g (AsI),
T AFILT LY U (MMA), DMA, DMMTA, AsSug328 O HEUEY)E & 17 H ]
N—F L2 e FLAEWAE UZBICIE, HPLC-TOF-MS (2 X 2Lk O it 247 -
776

3 R

AsSug328 DR H I~ DIRFEDOFE R, AsSug328 I3 L, Znicfib v Rmo e #
IbEMEe— 7 BNt &7z (peak A), peak A D525V T HPLC-TOF-MS TEHT L
ToAE B AsSug254 & AsSug269 @ 2 FEIED b FAL AW AR b, BB « R~
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DOIRFTEOFEFR, HIHRFERF & 13T peak A 13 L. AsSug328 2N L7, P
FR A~ DGR DOFER, AsSugld28 1T L, Zicfbo TH Rk e FLaWor
— 7 B &z (peak B), A > V& 5 BEMIR DRI D0 T A THHT LI EZ A,
peak B IZIXE D v FILAMNE TN D Z LMo 7=, HPLC-TOF-MS fi# 4T O #f 5
peak B IZE D E RILEWD 1 DIXF A AsSugld28 Tho7-, Eit 3 FHOREEHITH
fLERBE T COEBRIZ L V| AsSug328 705 DMA WAL S Z Lid7eino7z, 72, AsV,
Aslll. MMA. DMMTA &4 U727 » 7=,

4 B

R ERBE FIZB W T AsSug328 1L 5-T 4 X 2 U R 7 T ) — ZF L 13k
FFENTEY, AsSug2s54, AsSug269, F 4 AsSug328 DIFN& >0 ORFE b #Ebd
WNZIZZEAL L1273, DMA NI S 7o 1=, AsSug328 KOV o iEtmiiiybE <
WY S iz, Pl 7e 128 W T DMA ~E RSN TV D REEMER B 2 b b,

Metabolism of arsenosugar 328 in in vitro artificial gastrointestinal system
Yuki Otomo', Momoko Haseg:avva1 , Akihisa Hata',
Kenzo Yamanaka®, Ginji Endo® , Noboru Fujitani'
! Graduate School of Risk and Crisis Management, Chiba Institute of Science,
*School of Pharmacy, Nihon University, > Osaka Occupational Health Service Center, Japan

Industrial Safety and Health Association

Seaweeds consumed as food contain large amounts of various arsenic compounds, mostly
arsenosugar (AsSug) and arsenolipid (AsLipid). AsSug and AsLipid are metabolized into a
possible carcinogen of dimethylarsinic acid (DMA). We tried to clarify the metabolism of the
AsSug in gastrointestinal tract using an in vitro artificial gastrointestinal system.

AsSug328 was incubated at 37°C in gastric juice for 4 h, then in intestinal juice (containing
bile extract and pancreatin) for 0.5 h, and finally in enteric bacteria solution (prepared using
fresh feces obtained from a healthy male adult) for 24 h. Changes of the arsenic compounds
after artificial digestion were analyzed by HPLC-ICP-MS and HPLC-TOF-MS.

After artificial digestion, not DMA but several AsSugs including thio-AsSug and an
unidentified arsenic compound were detected. Therefore, AsSug328 and its
5-deoxyribofuranose-containing metabolites are absorbed from the gastrointestinal tract and

then metabolically converted to DMA in liver.
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1 XC®»IC

HTF KD e FIGY T, RS CRE RAREEMBE L 2> T D, HEETIE, IR
T2EEBZ D N2, R ERRT (WHO) MNED-RAKOEYEE (10 ug/L) LA
FOeREELHMTEKRERAL TS ESbILTN5, H FAROEM %/ L TEMERIC
ERIBEE TN L L, RERECH AR EDOFEA RIERIZE LD LN TS, TD
7o AR T e RIHEL OB FR 22 TR RSO - FERERE & VB KIR - e B A
AT LORBNEB L IR> TN D,

Ry =L TVTOFRTHLELVWETH S —H IFEREFEREE LVETLH S,
LL, EKEITHFSEELTELT, Z2< O TH FARFIHIN TS, ZOH
TAPERBTHRIN TV D AREMENH 5, b~ 7 Y Lk S 525 it o Frim g5 K g
X ROBRFEEZLNTEY, ZOMEAEEFRE T A2 2 U )IEOK
P Tl Tk D b BIGRNEEL L TS, Sy or~—ICb, e~T7vaEFREET
HEo—YUF 4 JIBFHNATEY RIS H T BIBRENFET HZ ERRBRENT
W5, FEEE. BOROWE T, FRIREKOH T AR 2 b EiREO e EFRMB I TE D,
ERIEROFERNO THE N E RoTe, LOLARRL, 0 ORERKRIZ 7L
Bl FLEARBEHTH LD, EORDLMEEE LHHRE=% ) v 7k
DROBND,

T ZTARIETIH, S¥Yr~—DT—YUT ¢ JIFRICHIT 2 FAKDO b RIEROE
REfi il 2k A7z, 72, e RUANDOZDOMOMEEREIZ OV TH oL, I T /KOES
BUIZHOWTH A L=,

2 HAEHEFiE

20154 12 ABXVN2016 45 12 HIZ, R v »~—0DOx=—YUTF ¢ IRl L O/
HTH T A (n=49) 2L, SEERIC, HToERMSHTA EF) OFE.
AR, RIAFTECOWTORERE ST, 72, oD, WK (h=1), KEK (n
=9), BIAK (n=1) bR L, FHEAY T L% 020um O 7 4 V¥ —TAHilh -
AWM LTS DI/ T RN, b FIREZFHEMEG 7 7 A~ E &m0 irat (ICP-MS)
TER L7, £/, BRI OEITLRIZHOWT S FEERIZ ICP-MS THT L7,

3 WRLEBZ
M OFE T, MR KT B FEREE T, <0.01 — 209 pg/L OFIPFHTH - 72, 1FIFETOK
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P TITEBNT, B RITEFRELE LTHEEL T e, WHO IZ X 28K DL 21
LR LTEE A, BT 28% N EHEEZ I L Tz, SHIT, KEKTE
2, ZOEEEE LRV TR ol O ENDL, INHOKERMAT D
MU ERIZ, © RIRFBEICLHEEEY 27 BB EEIN5,

WAz, BRI A &2 A5 & B BIEYROF v b ARy MIFFEOHURIZEN L TV D
DOTIE72 L FHITIASBELTWD I ERHLMNE R o7z, T, HITOBWE 15-60
m O KNPSO EHBEOLENRHEINTEY, ZOBEIMML b EEBFIZET
HAKEBWFEL TWD I ENRBEINT,

EBUNDOMOETLRE LG LIZE A, v TRV T U220 TEH, N D0
O D WHO OHEREEZ ERISIRES RSNz, &<, eRe~vo o, vH
E TN EDEATBRL ROM oD Iy Y —DARIIBIT A T KREN
L7 EREIC L DY A7 N RERBELEL ST,

Contamination status by arsenic in groundwater from Myanmar

Tetsuro Agusal, Rikako Murakami', Naoto Kimura', Ryo Omagaril,
Yukiko Uchiyama', Haruhiko Nakata®, Nyunt Phay’
'Faculty of Environmental and Symbiotic Sciences, Prefectural University of Kumamoto,
Japan
*Graduate School of Science and Technology, Kumamoto University, Japan

*Pathein University, Myanmar

We conducted monitoring survey of arsenic (As) pollution in groundwater from Myanmar.
Groundwater, tap water, river water, and bottle water samples were collected in the middle and
southern parts of Myanmar in December 2015 and 2016. Concentrations of As and other trace
elements in those samples were measured with an inductively coupled plasma-mass
spectrometer (ICP-MS). Concentration of As in groundwater was in the range of <0.01 — 209
pg/L.  We found that about 28% of groundwater samples collected in our sampling had over
the safe level (10 ug/l) for As in drinking water established by WHO. Interestingly, high
concentrations of As were also detected in some tap water samples, indicating that those public
waters are not suitable for drinking. Geographical distribution of As in groundwater revealed
that hot spots of As contamination were widely dispersed, not concentrated in a certain area.
Relatively high concentrations of As were detected in groundwater from 15 — 60 m depth. For
other metals, manganese (Mn) and uranium (U) levels in some groundwater contaminated by As
were also higher than the WHO guideline values. Therefore, human health risks of

multi-elemental exposure through drinking of groundwater are of great concern in Myanmar.
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178 N BHINEIZ BB W CEB R DO mME 28T 5~/ T U iille

A=At /A BV INEA S

O &M, FEILFRME, fiaH]es
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1 Lol

MWL, ME D F—X AL MIKEERE R 2T 5720 T, Mk & m
BN TR AR T HMERE L L THRE L T W 5, BREETPICIEET D B3, 8, AF LK
RN RI T AL D2WEHMEORBINIZER TH 203, OB B0 XM E
#BPE, DF D MENRMILIZHT 5 2o fbAMIc K 280 RN ETHLZ &
IR CE 2V, Lo T, WEMIRICRTT 25 KU A0MREERILZ R ESIT
HRFBLORZDOA D =X LORIEN NI U LAOREEEOHMICEETH D,

— 0, ~XT U v T A7) S (HSPGs) X a7 % X7 BT~/ T R b
R LAREE LICEATE TH Y, WEMICB W TSR eEEL B L T\ D, WK
AR & < FEBL9 % HSPGs & LT, fMifash~ RNV v 7 RHELET 5 RSy 7HES— v
TV, ARBEEER /NS R T Al BV T A AR LN TV D,
ARAFFED BH WL, NEMREME &M 25 HSPG 70 R FE L, ZDEMiO A =X
LEPOLNITHZETHD,

2 Hik

ARRIE D > KRENIRN L HEIE %, siRNA B L OVERBLN7 X —DEANFV R 7 =7 v 3
iEEAWE, NEMIEA~ZEE, 81, AT VKB ION FI U ALZRE L, Mkl
EEMEIL X LY@ K DRI R X OHLERI K EREE (LDH) Ok, #Eix
T BLIX real time RT-PCR {5, # > /X7 B 38l Western Blot {512 CREM L 7=, M@
DOH KU LAEREITICP-MS 2 AW CHlE LT,

3 fERBIUEBEL

WNEIC % < FFAEST D=l v, Lo T h -1 £33 7 71 -4 siRNA %
AL, ZRENZFREMEI L-Miaice FE, AFAVKBBION IV LAEZBET S
&, FEBIMEIAIIICB T 5 NEMBEENEFEIC LR Lz, —F, HicksMagE
T TuTF ) U FREOBBEEEE Lol B ThH, ZhbT
BT AT BT REARBEIEI L2 Sk, BRI T AL DNEMREEN
FRICHESR L W22 e h, I RI U AKX DNEMlaEEE2EMT 7 aTr 4271
ROV TCEEMA T 23562 & L L,

WREHMIBIC R— VT v, T hv-l, YUTh -4 2@mBHREERLEA, VT
Nl BEIRV T H -4 @3B LRI NT, 7RI U AICE S MaEER
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P IR L7, 78— b @B TIE R U A2 L 2 MM s 5 il
HRITFBD 72 o T DiE, NEMIEIZRB W T S— L U R EEICE < BB L T
WHTeDEZEZBND, BRI U LAOHREEITHRANSER&RIKGFET 5720, ~—
NI, T, BEOY T -4 BEHEIRICBIT S0 R 7 LA0ERE
ERETLIZEZA, WTFROMBIZENTHD FI U AOHANEREEENE KL
TWe, L Lens, REFETICBTFAHI RITVAZLDAZaTF XA T AV
7 4+ —AL-MTI1A, MTIE B X O MT2-OEEFFHEIL, N—nrh v, Yo7 hv-1, BX
O T Hh -4 BEMB OFBEEZ T eihoT=, BRI U AN ~RET 548
WEIK ZIP8 DIRHLEIL, S—nA By, YU TFhr-l, BIORS T H -4 FBNHI
FZEBWT, R 7 AIZ KD ZIPS mRNA OFBLFFEN I 52 LA LT\, S 512,
B OFEBLPNHIMAE 2 330 T Fibroblast Growth Factor-2 (FGF-2) OFE B HETH L TV
7o Bz L, FGF2 N MARICBIT 20 RI U AmEE2HET 2K+ CTHDH 2 &2
1L Wb (Fujiwara et al., Arch. Toxicol., 2014), L7=R->T, N—/LHh¥, VT H
VA, BEORV T -4 RBUNHIC X D2NEMRO S KU ABEOBERIE, SRR
EIR ZIP8 DR BL EFICES MR R U AEEREOH K L, FGF-2 0% EFIZ X
LA DO T B 7 DEZPEOKRICE D b0 L HEER SN,

YL b, ABFRIC X0 MENRARICHER T 2=, YT hr-1, BROT
FH-4 BHRITAET TR EHRERAFVKBICHT DE5EIK T & L THBE LS
HITENRINT, FRZA RI U ATMIEANS R U LAOERBBVEZNT LT RIY
LDOWN Ml A2 3 5 HSPG 70 T ChHH Z E 2 LM LT,

Heparan sulfate proteoglycans that protect vascular endothelial cells from various metals

cytotoxicity

Eiko Yoshida, Mai Kazami, Toshiyuki Kaji

Faculty of Pharmaceutical Sciences, Tokyo University of Science

Vascular toxicity is important for understanding the organ toxicity of various metals. In the
present study, we found that three types of heparan sulfate proteoglycans —perlecan,
syndecan-1, and syndecan-4— protect against the cytotoxicity of arsenite, cadmium, and

methylmercury cytotoxicity in vascular endothelial cells.
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HHRERI# 3 WA 0K E BLO I [H %7 55

O LA, =il 2, A HE !
R AL, A S

1 Lo

LK O MRS b SRR KIS K BB RS o R U AR IR KICL B
L) TSR THIINS 2 h L — RA 7 ORERICH 2, 2 E TIC BRI 3 EH O 3 i
A% (3 HEAK, 4 B¥%EK) OKEHREIT) Z LICL D MERCINRICEXEZ B TS
FTIC e BREOMPENFTRE & L CTHIE, FERBRBIThiLTWn5b, LinL, &5 6 HfH
[T D KEBITAEFER T & o TARBMAKE WV, AT, HFERTHE O KE O P
Z 1 AL CREMICARNT L, ZKF OB R - F NI U ARERBHEIICS T 2 KE 8
AR A AE O ATREME 2 WEt L7,

2 Hik

T8 (V7 it 1M EEEh I b BRI 210 mgkg!, 0.1 M MEEERIH T R ¥
LPEFE: 2.6 mgkg') EALARIEEL (FFE, U, AV 05g Ky b)) & 1/5000a K v b
IZHREL, OEDIEN, ave BV, XA F V03 MEEZBME, HEE3 BEFETE T
B L7e, 2ok, HEERIE 3EMO S Ho 1 HMOKER (K, %Kk 2 k) &5
K& L, L12 BEARRICHEWVIHAK E 72135 K & 872 (Table 1), KD HEKDOBATIL,
Ry N OHEKRILD SHEK L, KD K DBATIZ, BITHAEIT LTV X ) ERETEK
IZE 0 EEPOERERET D X DIk S 7, BRBRIIMER O FEN 2R > M ks
ARREICB W T3 ETITo72, 72, FHMICK T2 HEOHES 5. 10 cm DOER{KIE
JCEEAL (Eh) ZIE L7z, INFE L 7o ORI L 7o %%, mEIINE iR L. oK e
W RITAREZRE LT,

3 fERBIUEBEL

WHRFEAKX O Eh i1, -200mV TIEIE —~ETH o708, K EFEAPEYIEIND &
HEKIED Eh 3, -150~100 mV O#FH CHERS L7-, LKNEIZZIURFEDO X 1)V 3
L, Ve HY, OLDIENDIAL Ie o7, ZKTH b R TR THEN, %K
T LD L, B R0 AR OfEm & 72 o7, BARIC A D & b EEE X
O EDIENT-14~21 H(HFERTIZ~ A T ATERL)., 2> h V) T5~16 H, ZATV
T-5~23 H(Fig.1). 7 R U ABEIZOEOIENT-14~14 H, 2> H U T2~16 H,
B HF ) T-12~16 HITHT TKREFHICBWTHEENRD b, B LS53R,
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FTANTOMETER, 7 FIvLAEBHAERTL Y HEEROT R E<, ZKkPeFE - I P
U AREIIHER SIEMOKEHROREL RE 2T LI LRI,

Table 1 L12 EHAZFKIZ L 5 ilBREE

WERXID 3Ea B8 B LRl A% 2B% 8%
T1 K
T2 S%mE
T3
I
75
6
T7
(k]
79
770
TTi
712
avEH!
0.30 veniEh r 60 030 - veny r 60 030 4 anFy r 60
1
: ,/‘//V&\*\
g Sokk
m sk
X020 K % L 40 020 | L 40 020 | L 40
i 7
CoHEE (HEH)
50.10 1 :zi 20 010 H 20 010 L 20
0.00 D.D,D,H. Hoo.oo HH ‘ .H”oo_oo = H . .Ho

28 21 -14 -1

Fig.1 ZOKhie b RREITT 2 KEED

T T
0o 7 14 2

26 -19 -12 5 2 9 16

HEMNS DB

23

B 94|
oA

26 -19 -12 5 2 9 16 23

W77 71 3%, ME» L0 B TAOMEIX, HRERTEZRT. *< 0.05, **: < 0.01, ***: < 0.001

Influence of water management for 3 weeks before and after heading on arsenic and cadmium

contents in unpolished rice

Kazuki Togamil, Kenzo Miuraz, Osamu Nagata1

'NARO Tohoku Agricultural Research Center, “Japan Soil association

Irrigation water management for 3 weeks before and after heading is important to reduce As

and Cd contents in unpolished rice. However, the water management for a total of 6 weeks is

burden to rice farmer. To shorten the duration of that, we analyzed the influence of weekly

water management for 3 weeks before and after heading by pot cultivation test corresponding to

L12 orthogonal table. The contribution rate calculated suggests that the water management after

heading suffices to reduce As and Cd contents.
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FTANELT T A b OILFHERIZ LD

b RB LI OEHEOWERE

ER'. Rugdn~— AV TZNRRZ RY LUy b FFuarv s ?

OHfigsl —
H IR RSE T BOEMIE, 2% 2 SV ENLR S T G R A

1

1 Lol

LI, M, BV TTURARBREICNMARARES T A VoMM E e 2=
PEMT 2, RIREA T A MIMEa X S TWEM L L TERTZFEZAEL TV Z LD,
PLILBEARSCPEHEBEKICE EN D EBBEOWERE~DICHMNEF S LTS, RIS
TIXEVINEORRE AT 4 M XD Cddl), PbIDE L O Zn(ID) D5 F L OER{b~
T X LEERIC X VALRER L7 B A4 T 4 M XD As(V)DWFEIZ DWW T BT
L7,

2 Hik

KIKEA T A MiE, > 2 /V[E Dornogovi province ¢ Tsagaan Tsav (TS.TS) & Tushleg
(TUSH)DHEFE I CERI S A7z 2 fidE 2 VS, Bk, 53um DL RISV, 373K Tz
BRI Lz, B4 T4 FofbERE, 30mL @ 1.0 N B /KIAIRIZ 3g DA T A
k& 3g D MO Z %, 20h fii#Rte. A, ZARKWEG, @RS LI2k01To7,
WA BREIL, IS EICE VATV, 1-20mg/L DEBRA 4 v 2 Ete /KIREICE 4T A Ml
%, 303K T 24h W& S 7-%I2AM LTz, KEKRFY O&RA 4 IRE % ICP-AES THll
EL, WERBOREZLLVWEEL KD, B4 T4 M, SEM & EDX IC X 5%
0 HT, XRD (2 K 2 bt figdr, BET 1EIC X DML 247 - 7=,

Table 1 BET surface area analysis of the zeolite samples

3 R Property TS.TS-ZEO TUSH-ZEO
AT 2RO EA 7 4 P, BET surface area [m¥g] 34.51 26.95

XRD &£ Y Clinoptilolite D€ 47 Average pore diameter < 36 0,56

A N CTdH-o72, BET IEIZ L DLy [nm] ' '

AT OFER % Table 1 1233, & Total pore volume 0.072 0.066

b5 b IHITR Lo LR TR & AL [omrg]

HBiEEHLTBY AVEZAKRTHD Z ERbrolz,

KRBT A F~D Cd(II), Po(I)F L O Zn(ID) D W & L KRR & OBIR % Fig. 1
WZRT, EHHDOEAFT A b PoI)DOWAE EIMEIR D B IEFITE <, PbID) D WK Al
ELTENRLTWDZ ERNboroTz, —F, CAdIDFE KO Zn(I) D W A5 F X /KA O FE A3
Lo THEM L e o T,
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3. 35
i TS.TS-ZEO & Pb TUSH-ZEO & Pb

35 [T e 3
* -A-7n A 7n
25 —o-Cd 2.5 -©-Cd

Qe, [mg/g
v (8]
Qe, [mg/g]
[T w
B8 g a

Ce, [mg/L]

Fig. 1 Adsorption isotherms of heavy metals with natural zeolites

Bt~ 7 %> 7 SEERIC LV ALFEERI LT B4 T 4 RiE, XRD OfER, €474 b
MG 2 b L, MgOH OB — 7 BBl sz, {LFEM LT EF T A MZX D As(V)
DU AERE R % Table 2 (2”7, ALFERM LRWIGEIE As(V)DRAEITIEF D 72000,
EFHERT 5 Z LI 8D As(V)DRAS IFREICE < 2o T2,

Table 2 Arsenic (V) adsorption by natural and MgO modified zeolites

Sample Arsenlch) Adsorption
Sample ID state adsorption efficiency [ % ]
0
[mg/g]
Unmodified 0.018 36.0
TUSH-ZEO 1 o dified 0.569 97.3

Adsorption of arsenic and heavy metals with chemically modified zeolite produced from

Mongolia

Koichiro Shiomori', Dolgormaa Munkhbat’, Bayanjargal Ochirkhuyag®

'Faculty of Engineering, University of Miyazaki

*Faculty of Engineering and Applied Sciences, National University of Mongolia

The structural characteristic and the adsorption properties of heavy metals on Mongolian
natural zeolites were investigated. The samples were confirmed as Heulandite group of
Clinoptilolite type zeolite by XRD. According to BET surface analysis, natural zeolites have
mesoporous type of pore. The adsorption ability of natural zeolite is high effective for lead ion
in acidic aqueous solution and the order of heavy metal selectivity was Pb*>>Zn*">Cd*". The

adsorption performance of As(V) is significantly increased by modification with MgO on

natural zeolite.
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KFARDERT T — 7 ~D & FZ DL L TERRICEKEM 23 KX %

Olrafe 7' KAFII ' 2l ash ' BAPEE?, B !
ELOPREAR - RREBREAEN L 2 — PRI RS

1 Lol

KH HEER BRI TTIRBIZH > TH, A X OROEFIZRFTICEIE TH D,
RoBZAARE A @ LTl B EN, ROFEFITHBEINI N6 TH D, LEF D
BRI DR TTEIRIT L0 FHEERIRICER Uz 2 gk A A4 i1, AR O O by iEik <
BOKERIEH L LT 5, 20X I L TRICIES LIZgiimix, 877 —2 L &
s, EEREROENT =S KT Ml ERNETH8TT—271280,
WROITBFIIT L BNERT L2 N5 T 5 (Khanetal. 2016), 7=, $K&EH & /K
M52 & T, BEMRETIREBICH > TH A 2 ~D e ZEDOWINZH T 5
ZENREINTVDS (Makino etal. 2016), AWFFETIL, A RORITLFITILE LT
T = ~DEFOEMBLOERE LIZ e FOMFAEEN, HE~OSEMIRMC LY &
DX REEBEEZ T LNERALNCTHIZEEENE LT,

2 Hik

KHEEBIZEEM (7 = VA RT7A4 MEIRA L, 2V bl U &K S TS
Uiz, s K OUERICHEAK L, BKE#ZS LOV%K 1A%, 1| » Atk (IS
DH) ICEEBIORERENDS 0~3ecmBEL6 ~9em ORI L VR LZ, +3#
FBROMITIRARER CREME L, A L7, BORSREE U7z B JOMR 2 bR
Vo URBEHNEIC LV RSS2 e L. IR o8k, b R A ICP-OES
BLRICPMS ik W EE LTz, TEBIOST I -7 RS LEERICEENDIEED
SRERI A EN G & X BRI A7 S ViGHREE (XANES) ([CXk VD b L7z, £7z, 3
~6cm ORIV L HEELY BER ZFER L, ROEFITB T LT 7 —2
DA A B BTBLEE LT,

3 MEREBLE

877 — 7 Loty o v As/Fe thiX, N7 B TEL, k7T —
7 EOSKIEMIC e FENEEL TND 2 EIURENT, XANES oW OfER, k77—
ETIE, YAFAT AT UEE (DMA) OEIGH V7 B TE | e B
TR, ABEERELT A0 T T — 7 ICERBT LI EARENT,

87T — 7 Loy 2 BRI As/Fe it SKEMORGICK VL LZ, Zh
X, 87T — 7 ORA~OLFEEDFEM I I 08 L=Z siomzx, 8RR+t e
FREND LW ERFRRTH D LEX B, SREMOIRINIZLY, 77—
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7 EOEEVEY = U ERHE A As/Fe tLidddi) L7223, i b £ LUV DMA OIFFEEIEIC
IR 2o T, Tz, BAKBOHEE RIS B BE~OBILEEIZ OV T L, SKEM OIR
MOEBINEhotz, BEMIT, HEEK~O e REH LMt 5 2 & TIRE
~NDEZDOBATEZIHI L TWDZ EDRHLNMNI o7,
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Khan, N. et al. Root iron plaque on wetland plants as a dynamic pool of nutrients and
contaminants. In Advances in agronomy, 2016; Vol. 138, pp 1-96.

Makino, T et al. Simultaneous decrease of arsenic and cadmium in rice (Oryza sativa L.) plants
cultivated under submerged field conditions by the application of iron-bearing materials. Soil
Science and Plant Nutrition 2016, 62, 340-348.

Effects of iron amendments on the accumulation and speciation of arsenic on the iron plaque
around rice roots.

Noriko Yamaguchil, Toshiaki Ohkural, Atsuko Hikono', Hiroshi Yamaguchil, Yohey

Hashimoto®, Tomoyuki Makino'
! Institute for Agro-Environmental Science, NARO,

> BASE, Tokyo University of Agriculture and Technology

Even when the paddy soil matrix is predominantly under reductive condition, the rice
rhizosphere is partially oxic because O, is supplied through the root aerenchyma. Therefore,
Fe’* dissolved in the soil solution due to the reductive dissolution of Fe minerals in soil
deposited as ferric (hydr)oxide around the rice roots. This deposited Fe (hydr)oxide is referred
to as iron plaque. Iron plaque is known to have a function to accumulate As. Applications of
Fe-bearing materials are one of the effective countermeasure for decreasing the dissolution of
As in soil under reductive conditions. In this study, we investigated the effects of Fe
amendments on the accumulation and speciation of As associated with Fe plaques. The
application of Fe amendments caused decreased concentration of As in soil solution thereby
amounts of As associated with iron plaque was decreased due to the application of Fe
amendments. Arsenic K-edge X-ray absorption near edge structure (XANES) revealed that
proportion of arsenite did not differ between the bulk soil and iron plaque. On the other hand, a
larger proportion of dimethylarsinic acid was found on the iron plaque than soil matrix

regardless of the application of Fe amendments.
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2 AT DBREMICHANER e BREN S, BRAANOERETHL Z &6, HEift
FOFHEREIJR L 2> T D, B e FOBEIEZ R 21213, AFERETa 2
BENLEME RREZEMT L2 EBREETH Y | KBEIN ORI & o T, M
REINERBOEIEN RO BTN D, BIfE, =2 A PEER b RO T I IT Sl 72 o4
WD ER S D, ARFEEHTITHT IR ORI, AR 2 W T2l - 85 1t aE
T 5HFEEBITT 5,

2 ik
@ AT OEK e FICHENETRIM LT LY OkFEe F) 254 S EmR
RS SED Guizeit A AL L, LOMIBICE IR moOBMERT LT,
@ Gutzeit IE TN L ERET VY VA AR TE D2HRINA 2 BE Lz,
@) Gutzeit {EITHH L7 2 A 6 0 b B EE2 R L=,
@ aATEENDEREE FED O REAEFE LT,
® Oz ARELORED S AWEORELE B 2 o7,

3 AER

O FERVEAHED N O VOA A TANRKIEREIZHE L TBY, v v 7ONM
WCHBIZA Y b LT AREBEET 5721 T Gutzeit JEICHIHTE 72, 77 v b
v RAF v F—% W EEEE % HA 0 B RGB f#HT L5, B EE
e REELHBANEL PORAHBROBEALESCNTHDL I L EZRH L,

@ ®VITTUBEBFTRNIDLARH T AT U N U LAERIGRIZEMT 5 Z &
A/ t@@%@%i<%é?%to

@ Gutzeit }ETHEME L F LR U L9 ICRAT DRI OV T, S EEE
m%%%w%ﬁ¢L&méﬁégkf$@ﬂmﬁf%ko

@ aAHOTEHELRAEHMERETHDIV AT AT AV UVBBIZOWTIE, EEOEFRE
XU RIEIZEW 0.4 mg/kg FI24 OTIMABRICB N TH REOEHER T oo iz,
E)AFATIVY UEE (MMA) ICOWT HEERICEBR LR 5. FREO b iR
O TERYORMAE S 2T,

® ZFEEO 2 AFEE FW TR b L7l 5 mikic >\, BRAEMEIC L 2 EED
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feRR. WMENGRER (2 A ShEFE v UL 0.1 mg/kg K& O 0.4 mg/kg) TOEITE
CREOHEREB 20, BT O RICET 5 RERIED YT A R T A
COHEEMETH HEE ., AR 80 — 110%. RSDI0% AR ATE L TWA I &%
R L 7=,

4 B

A G TR 145724720 100 FIRTE THHr & %I | BRI ToObris 1
DEHIND, MMA THEATAIN I APIITIFIEALEEENTELTHEICRS Z &
TE, EHEERMOS oMM E LTHRESA TS Xy bbhH DA, 2 AMHIEICED
FEMSTELHDITNFLEALES  a AFEBE L FEOR T ) —= 7 IZFHTED &
WEINTWD Xy M EMEOERVIKEOEEREIR 2 AW TR Y | KISESE DRFERR S O
ZRAL TS, FRICAEE KRR DN TR LS BRAKBEE S T2 —B#E LW O
272D 2 b, RS ONIEORIMER I DICEEDL EEZ LD, SHITERILFE
B2 U CREER TS & ORERRTREM: 2 MG L 72\,

Simplified and Low-cost Analysis of Inorganic Arsenic in Rice

Koji Babal, Akira Kawasakiz, Kaoru Abel, Tomohito Arao’
'Institute for Agro-Environmental Sciences, National Agriculture and Food Research
Organization (NARO)
*Advanced Analysis Center, NARO
3Central Region Agricultural Research Center, NARO

We introduce a simplified and low-cost analysis of inorganic arsenic in rice. The analytical
method is based on Gutzeit method without mercury bromide, which is often used in Gutzeit
method but highly toxic. Inorganic arsenic was extracted with diluted hydrogen peroxide
solution. In the extraction process, sulfide ion, which is a major interference in Gutzeit
method, was oxidized. There was no significant difference between our method and

HPLC-ICPMS.
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1. ILHIT
df b iR X, HEAME O AMERTE BEME B IMBAPLIC S L CHEE R B M R A2 R4 2 & 23V
SN TWEN, ZOFIL, #E f£)Y ProMyelocytic Leukemia (PML)IZ{EF L C PML @
SUMO (Small Ubiquitin-like MOdifier){bZ 2T D72 THDH EEZ LN TW%, PML
IZ. p53 @ E3 X F U W —BCTRELEFEY THH 5D Mouse Double Minute 2
homolog (MDM2)Z ill#13 2% Z LI L V| MM TIEH 228 pS3 2L ELIEHEM %
ALTWDZ LD, PML BARITEMGEIEIZ - THDL B HN TV D, ABFZETIX
ARNIZ 1T 2 e i PMLICKT 3 2 /EHICMDM2 28 ED X H I L TWD 6

2T 57D, 7 AREIZE Y MDM2 %/ v 7 7 U b SE il E VT, e
ZWgEE L7 HEK MR 1F 5 PML OENEIHEIZ DUV TR T,
2. Fik

PML ® WTEM 12 Z L \WHEK293 #l fid . PML-VI % % & ¥ Bl & H 7= HEK293 #fl el

(HEKPML) ., CRISPR/Cas9 ¥ A 7 A % H > T MDM2 % knockout L 7= HEK293 #ffl ficd

(293-MDM2), 293-MDM2#HfaIZPML-VI% 22 & 125 Bl & & 72 Ml (-MDM2+PML) % F
oo THUD ATOMBEOBEFERE, 72 b ONTHL B FEO IR FME A . WST-814% W CHl
& L 7o, F 72, pan-caspase inhibitor T & % zVAD X°, caspase-3 inhibitor T & %
AcDEVD-CHOf#7E FIZHi b g 2 W2 L CHilaEFROL{L 2 ~7-, HEK293,
HEKPML, 293-MDM2, -MDM2+PMLAH /I E-it % (3 uM, 100 pM)m% L. Mo %
v N7 G & RIPAFTEME & RIPARIEME B 31253 1. EnEn Dby ¥ H5PML,
SUMO2/3, MDM2, p53DZ bz U = AKX 70y Mﬁ%ﬁﬁb\faﬁﬂw‘:o Gl 3 372
L 72HEKPML & -MDM2+PML#l i |2 33 17 5 PMLOFIE PN FTENEIZ DU Tl e s g e
BYE T,
3. WR
MDM2 % knockout L 7= 293-MDM2, -MDM2+PML #ifi# 1%, HEK293 <> HEKPML #lAE(Z
Pt AR E < AT FHE E & /K T LT\ /e, 293-MDM2, -MDM2+PML il /&
HEK293 <> HEKPML HifElZ fb~, i b B oMfgkEErEc s Uitk 2 R Lz, @ik E&
ZUgEFE L 72 293-MDM2, -MDM2+PML #lfa CTlX, caspase-3/7 {EMEN L5 L Tz hs,
#f b g O fE E 4 12 caspase inhibitors @fj]ﬁ‘%i))ﬁ SNIpinoT-, A RE LT
HEKPML #Ef CTlX, ZHETICHME L TE72 L 912, PML 28 RIPA ICREMEE 22 D
&L I SUMO LA ZR S iz, -MDM2+PML HIHIZ 8 T & . HEKPML i & R,
fi e MR A IRFRIC L W PML OARE(LE SUMO b MEIZR S vf-, PML SN v 378
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Thoh, —HMNIBBIE SN D Z &N a0t RE A LV R S iz, #2105
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4. B

PML /%, #WN® NB (Nuclear Bodies)IZF{ET 2 Z ERF LN TNWAH X /NI HETH D,
Flo, VATAVIZET RING 74 H—RAAL U 2HLTEY, &S LT
SUMO LA EZ 5 Z & b BTV D, MDM2 iE p53 & B % F Ak L Corfif & (e itk
THZENMBEN TS, PML 1 MDM2 28425 Z L2 XV p53 DIEfZED.
FEMHIERZ R T OTIERWNEEZ LR TWS, e iRazEELMIcBN T,
PML 7% RIPA AI¥EMEN S RNEMENEZLT D2 L2 ZNE TITHH LT L TV DA,
4 [Bl> MDM2 % K48 L7z #liid % F O 724798 Tk, MDM2 (% PML O RE(E<° SUMO {k
e, HERBICEDAMFHERICIEOEVHEL TN ERgholz, LoL,
MDM2 % K L7oflifid Tidk, PML OBIMAEEIG L < o> TnDH 2 &mn b, flam
IZHBWT PML & MDM2 & Ol 6 OFBE/ERIZH 26 D EHERI S D, ARV 7
Fa @ caspase-3 {EVENHF L FEOWRINICEI Y LA LIEZE XD, TR M= AREDNT
23, caspase PREHNC X 2 MafEERBENRIZIR bR hoTc, Leh-> T, Miefgic
K HAMBSEITT R b= AN OEEIZR 5 b D LB 2 5057, HEK LSOl %
ANTINODOZ L ZHRTILERD D,

Intranuclear dynamics of PML in MDM2” HEK cells following exposure to arsenite.

Seishiro Hirano, Osamu Udagawa, Yayoi Kobayashi, and Ayaka Kato
National Institute for Environmental Studies

HEK?293, HEKPML (stably transfected with PML VI), 293-MDM2 (MDM2"~ HEK293), and
-MDM2+PML (MDM2" HEK293 cells stably transfected with PML VI) cells were used in the
present study. The MDM?2 knockout decreased the growth rate of both HEK293 and HEKPML
cells. However, the MDM2"" cells were more resistant to arsenite than parental cells. The
solubility changes in RIPA and the SUMOylation of PML were induced by arsenite in
-MDM2+PML cells as well as in HEKPML cells. Immunofluorescence staining analyses
revealed that extranuclear PML was more abundant in -MDM2+PML cells than HEKPML cells,
suggesting that MDM?2 affects the intranuclear localization of PML. These results suggest that
the arsenite-dependent biochemical modification of PML occurs irrespective of MDM2 in HEK
cells, whereas MDM2 interacts with PML in the cells.
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&R 7 e BILE ORI LY | ZIERICHANRTRET HZ EBDNoTHN, £
DEEFFIZONWTIE LS Do TR, —F BAREEH S FF 27 1F% 77— (NK)
HEREZ P A 2 T L S R e & ONC B RIER B L T D Z & T, FF R
BRI EZFEIR L, 7R b= RCmprbEd Z ERHALNERRSTWD, 2D XD
RERREN LIRS A OBEER Oz NK fMfix A b A 2452 &
T, BAMRZ KBS 5 Z &0, NK B & OIEMHALZRT Z BRI LN E o T
Do AW TIE, e BILEMZ L DREPADEFO—uEBHLNZTHI EE2EBHE L
T, NK M2 52 123 A~ fabE FIEE ] 12595 b B LADOREIZ SN T
Rt L7z,

2 Hik

AAE : B b NK HE: 3 NK92 filazfE/H L=, ~ v A NK#ifa : C57BI6] ~ v A Jii
7> & negative selection 7£% FHW T NK fifu 2B L7z, MifuEM: : alamarBlue 2 H
Tt U7z, MIBRPE L - NK92 fifu & b b | i f2k K562 flifd, ~ 7 A NK A#ifa &
~ U AFIMIFEH K YAC-1 flifaz h538 L7k, FEE 25T 72 K562, YAC-1 fila 04
Z7a—HA hA M) —THH L, mRNA BB & : RT-qPCR EIC TR L7Z, B
41 b H A 2B : Multiplex, ELISA & TRt L7=,

3 AER

NK HifEIZ & 2 M EEL IL-2 IS K 0 iEE S D Z &R bhoTnND, £ T,
IL-2 f#7E F T NK92 MO MaEEFEMEIC O W TR Lz, O T® IL-2 28N
L7 NK92 #lfE & K562 flifid & % 1:1 7n 5 5:1 OEIATHRE#R L, 4RMBICEELZ%Z
7z K562 M DE G 2 ME Lz, ZOfEE, IL-2 Z N L TV /ey NK92 #ifid & b
L CIL-2 Z ¥ L 7= NK92 #llfie Tid, NKO2 MR D BN LV K562 AR %13 5 #ili
B P DVEPEAL AR Y S AL72, RIS, TL-2 12 L 0 ML S 405 NK92 5l i o0 il i i 2 55
PEICXE T DM e OB A ME Lo, T ORER, #ib BRICHREE S 17z NK92 Allfd TlE,
IL-2 12 & 0 &AL S 405 NKO2 Sl id o il i b E i P 3 il S v Tz,

IL-2 (T & % NK92 #fl fied ol e b 5 M D 1E AT et 9~ 2 bl o I /E ) #2281 &
T D7DIT, £ IL-2 12 L 0 HBNEE T 58 FHEA FE L7z, NK LM
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HU=Hoi% 10 FHE, oLl FICEd Lizb olX8fEETh -7, IL-2 12k RHE
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AR>S IFN- g, IL-6, IL-10, TNF-bOWFRENEINI L7z, b DY A kA L ilERE
T2 EBBOREL R Lz & 2 A, TNF-bOWFEEE A b BEIZ X 0 M S iz,
NKO92 Mifid z i L7 SR A E 2. ~ 7 A NKMAa o fa b EiE 2 6k 5 # b g
DB RE LTc, MO L7~ ANKMRAER LZE 2 A, IL-2 1L 5
Hel B S T OVE PR A B b BRI ISl L7z, Z0F 25 BT, ~ 7 X NK A
Bl 7 & B S5 A B A 22T Multiplex (2 THRFTL7ZEZ A, IL-2 (22X D
IFN- g, IL-2, IL-4, IL-5, IL-10, IL-12, GM-CSF, TNF-aifiiffff &3 & CHimL 7=, =
NODYA A EIIKTLHEBOLBEZRFTI LT2E T A, IFN- gDIlFHEEIZ% L
TOHH e I ERN 2R Lz,
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5528 NK92 M, ~ 7 2 NK M2 W= /Mahic k- Tl b ERid, SO KR -0l
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FHRR 2N 9P B M 2 B L TN D 2 E R X Tz,

Inhibitory effects of arsenite on cytotoxic activity to cancer cells

of natural killer cells

. A e 1
Daigo Sumll, Hiromasa Tsuyamal, Tomoko Ogawa ',
Kumi Haradal, Seiichiro Himeno'

'Faculty of Pharmaceutical Sciences, Tokushima Bunri University

We found that the reduction of cytotoxic activity to cancer cells of natural killer cells by
arsenite exposure. As its mechanism, we suggested that arsenite decreased the levels of
granzymeB, the attacking factor, increased the levels of KIR2DL3, the inhibitory receptor, and

affects the levels of cytokines release.
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