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Original Article

4-Methylthio-3-butenyl isothiocyanate (MTBITC) induced apoptotic cell death and G2/M cell

cycle arrest via ROS production in human esophageal epithelial cancer cells

Tadashi Hirata, Young—Man Cho, Isamu Suzuki, Takeshi Toyoda, Jun—ichi ...

J. Toxicol. Sci., 2019; 44(2): 73-81

Original

Google translation

To
mechanisms of 4-Methylthio—3-butenyl

investigate the chemopreventive

isothiocyanate (MTBITC), we analyzed
cell viability, cell cycle distribution, and
expression levels for cell cycle and
apoptosis—related proteins in MTBITC-
treated malignant esophageal KYSE510
cells, with and without the reactive
oxygen species (ROS) scavenger M-
(NAC). MTBITC

dose—dependently reduced cell viability

acethyl-L-Cysteine

and Bcl2 protein expression, while it

induced cleavages of caspase—3,
caspase—9, and PARP-1, suggesting that
reduced cell viability occurred through
the mitochondrial apoptotic pathway in
KYSE510 cells. In cell cycle distribution
analysis, MTBITC (20-40 pM) induced
cell cycle arrest at G2/M phase.
Furthermore, MTBITC induced Chk1 and
Akt phosphorylations and decreased p27
protein expression. Both apoptotic— and
cell cycle-related changes induced by
MTBITC treatment were abolished by

NAC. These

results suggest that

4-Methylthio-3-butenyl isothiocyanate
(MTBITC) DALF TR A A =X % i
T 572, MTBITC ALER L 7= ik AE
KYSES10 e oo Al e A 738 Hiha & #5y
i, MBS LT AR b — v ABE K
PRI BORBLL V&G LE Lz, 16
% (ROS) AW V¥ —N-TEF /L
-L- 27 A4~ (NAC), MTBITC (T &=IK
AR AEFRE Bel2 & v /7 B3 H
PIET SR, B ANN—B3, I ANN—F
-9, B LU PARP-1 UM & &% % L .
KYSE510 fifad I b2 KU T TR h—
VAR Al U IR R O T3 2
ST Z L AR LTz, MR E B A 44T
IZ. MTBITC (20~40 pM) X G2 /M #T
M EEEEEZFE R LE L, 51T,
MTBITC {Z Chkl 33X Y Akt © U “ER{b %
R L, p27 X NI EORBE LR I
F L7, MTBITCIERIZK - THFHINT
TR b AR S X OV R JE B oo 28
fEiX, NAC IZ k> CTBEIEEnE L=, Th
5OFERIL, MTBITC A2 b RUT O
TR b= AHIRASE, G2/ M iR E B 15
1k, 3B LV ROS FEAEDFHE A L7
DHERRIC X 2 BB T O T 8L O ATRENE
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MTBITC has chemopreventive potential
by

elimination of cancer cells via induction

for esophageal carcinogenesis
of mitochondrial apoptotic cell death,
G2/M  cell and ROS

production.

cycle arrest,

RO TNWDZ L AR L CTWET,

Original Article

Arsenite suppresses NO production evoked by lipopolysaccharide and poly(I:C) via the

suppression of interferon-B expression in RAW264.7 cells

Hiromasa Tsuyama, Hitomi Fujishiro, Seiichiro Himeno, Daigo Sumi

J. Toxicol. Sci., 2019; 44(2): 83-92

Original

Google translation

Immunological functions are disturbed in
humans who have been chronically
exposed to arsenic via contaminated

groundwater. Little is known about the

specific mechanisms underlying the
impairment of immunological defense
system caused by arsenic. The

activation of macrophage cells upon
infection with bacteria and viruses plays
important roles in the defense against
these pathogens. Here we show that
exposure to arsenite (As(Ill)) suppresses
nitric oxide (NO) production in murine
RAW264.7 macrophage cells stimulated
with lipopolysaccharide (LPS)
poly(I:C), the mimicking
bacterial and viral infection, respectively.
As(III) suppressed the LPS— or poly(I:C)-
NO
synthase (iINOS) without affecting the

and

compounds

evoked induction of inducible

TR HOMSRE L, TGS Rk E I L
TERITBEMIZS S S AT T
LNFET, b RICLDWEHH AT LD
= DRIEICH DRFED A T = X LD
TIHIFEAEmBER TR, RZTUT
RTANADEGIZ L D~ v 77— UM
FaDOTEEALIZ, 2 6 OIRIFRIC KT 5 B
B W CTEERERZR-LET, 22
TiE, W (As () ~OFZER, U
ARV 74K (LPS) &ARY (1:C)
TENEIHYL S iz~ 7 A RAW264.7 ~
rua 7y —U MR TS — BRIk E#E
(NO) PEAZMHIT D 2R LET, .
As (I X, NF-kB O b 7 > AiEMALICH
BhEHE25HZ L7 LPS £21EARY (¢
C) Ik %75EM NO > % —+F (iNOS)
OFREMHELE L, A F—Txzr
(IFN) - B/ STAT1 &1L NF- k B 1Z/1% T
iINOS OFEIZHEI G LT\ 5H79, IFN-3
DFEHL L 43U, B DFEBU TS As (1)
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transactivation of NF-xB. As the
interferon (IFN)-/3 /STAT1 pathway is
also involved in the induction of iINOS in
addition to NF-x B, we examined the
effects of As(lll) on the expression and
secretion of IFN- /3, the expression of
the components of IFN-a /8 receptor,
the phosphorylation of STAT1, and the
levels of cytokines involved in STATI
activation. The results showed that the
expression and secretion of IFN- 3 were
suppressed by  As(III)
treatment in RAW264.7 cells stimulated
with LPS or poly(I:C). These results
suggest that As(Ill) suppresses the

specifically

expression and secretion of IFN-/,
leading to the reduced STAT1 activation
iINOS

induction in macrophage cells. Our data

and consequently the reduced

suggest an important role of the arsenic—
induced suppression of IFN-3 on the

disturbances in immunological defense

against both bacteria and viruses.

DRBEEZFNE L, IFN-af BZEIK,
STAT1 ® U “Fg{b, 8 L O STATL iGtAkIC
MET 594 b IA DL, FERIL,
LPS 721XV (1:C) THIMEN:
RAW264.7 #fIZ3\ T, IFN- B OFEL L
YWY As (L) AVERIZ - CHREFEA I
SINbHZEERLE L, 2O ORERIL,
As (1) 23 IFN- B OFEHL & 43z il L |
~7 a7y —Hl o STATL IO
B, ONTIE INOS #FE OB & H 72 b
FTIEERBLTVWET, b7 —%
X, L A L RO ISR D
FIBSEI DR E k95 & RFHEIED IFN- 8
Pl O EE 2B 2w L CET,

Original Article

Aberrant epigenetic _gene regulation in _hippocampal neurogenesis of mouse offspring

following maternal exposure to 3,3’-iminodipropionitrile

Takeshi Tanaka, Kota Nakajima, Yasunori Masubuchi, Yuko Ito, Satomi Ki ...

J. Toxicol. Sci., 2019; 44(2): 93-105

Original Google translation

Maternal exposure to 33" - (33143 /YFut =LV, (IDPN) ~
iminodipropionitrile ~ (IDPN)  affects | O RHARBRFE 13, BRFE T ORI EE L,
hippocampal neurogenesis in mouse | % A H] O FERTHIE R HELE FH 0O L FE 72 i H %
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offspring, with biphasic disruption, which
facilitates neurogenesis during exposure
and reduces the broad range of the

granule cell lineage population at the

adult stage. The present study
investigated the epigenetically
hypermethylated and downregulated

IDPN-induced

disrupted neurogenesis. Mated female

genes related to the

mice were treated with IDPN at O or
1200 ppm in
gestational day 6 to postnatal day (PND)

drinking water from
21 on weaning. The hippocampal dentate
gyrus of male offspring on PND 21 was
subjected to methyl—-capture sequencing
and real—time reverse transcription—PCR
analyses, followed by validation analyses
on DNA methylation. Three genes, Edc4,
Kiss1 and Mrp/38 were identified as
those

showing promoter—region

hypermethylation and transcript

downregulation, with Mrp/38 sustaining

the changes through PND 77.
Immunohistochemically, @MRPL38, a
mitochondrial ribosomal protein,

revealed an irreversible decrease in the
number of immunoreactive interneurons
in the dentate gyrus hilar region,
suggesting a causal relationship with the

long—lasting effect on neurogenesis by

the impaired migration due to
mitochondrial dysfunction of
interneurons, which regulate the

differentiation and survival of granule cell
lineages. Downregulation of Edc4 may
decreased

also be responsible for

WX s, THMEMEICLY, v T AT
FROWEHARIE LI L £, AFRET
IZ.IDPN |2 X o T8 S 7o iR A D
FICBIHT D 1% RIS IEE 2 F bl L O
o bF¥al—bhINBErE2HHEL
F L7z, R~ o A%, BEFLRFI IR 6 H
H22b4%H (PND) 21 H £ T, #okbkH
0 ¥£7-1% 1200 ppm @ IDPN THLEE X1
L7, PND 21 @74 A DD skE
Z. ATF AT Fro—r 2L U7
2 A LWHRE PCR f#tir. DNA A F/L{kd
FREEHT IRV T TV E L,
{5¥. Edc4, Kissl B L Mrpl38 ik, 71
E— X —FEI DR A F b L OHEEY)
DX LFal—rarzrTbne L
TIAIE S 4L, Mrpl38 X PND 77 % i U T
fbaferr UL 4, sk remic, I b
OV RYUT VR =L Z U RITETHD
MRPL38 (%, G E= 2 — 1 D
ORI ZH BN UE Lok
PRI P IR C U, BERLM G R HE D 73t &
R T 2 M E==2—a DI ha v
U 7 HRER IS X 2 ER I X 2 ik
HE~OEREE T D0 & ORRERZ R
L TW5, Edcd DX 7L Fal—v
a2 E, HIREREEEOWE A LA v
H—tuAxL 6DET L2l —gy
DEGT LA TT=AALIZLY, PND 77 T
DFFREF DD DFIK & &7 £77,
KisslOF o LXalb— gL JH
I VUBRFEMWEAM RS ZE DA L S IDPN
W2 O A ORAE . 35 KO Ak
DHEFFIC BB R E 2 R TR T
DRBDILTIZ L D PND 77 O A0
PN R G- 2 FTREMEN & 0 F - wl VM,
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neurogenesis on PND 77 owing to a

mechanism involving interleukin—6

downregulation via processing body

dysfunction. Downregulation of Kiss/
may be responsible for the facilitation of
neurogenesis during IDPN—exposure due
to decreased glutamatergic

neurotransmission and also for
suppressed neurogenesis on PND 77 due
to decreased expression of immediate—
early genes, which play a crucial role in
the maintenance of cell differentiation or

plasticity.

Letter

Hydrogen sulfide donor NaHS causes bronchitis with enhanced respiratory secretion in rats

Kana Unuma, Toshihiko Aki, Ayaka Yamashita, Ayaka Yoshikawa, Koichi Ue ...

J. Toxicol. Sci., 2019; 44(2): 107-112

Original

Google translation

Inhalation of toxic gases is dangerous to
humans; experiments using toxic gases
also hazardous to

themselves are

researchers. Gas-releasing molecules
are widely used as alternatives to toxic
gases, but their impacts on the whole
body to be

investigate responses during hydrogen

remain examined. To
sulfide (H,S) poisoning, rats (Sprague-
8-week—old)
intraperitoneally (i.p.) administered H,S
donor, NaHS, and sacrificed 24 hr after
the The

histopathological commonly

Dawley, male, were

administration. main

finding

BEEHADRANTIAHIC L > TREBETT,

B ABKREER LI ER OIS &
S TERTY, HAMBSFITHmET AD
REL LTAEHINTOWETR, &F
~ORBIIETERFI SN T ER A, fitk
K (H2S) TEROISEHTRLH7-0, 7
v b (Sprague-Dawley. 8 ##fif) (2 H2S
J—NaHS % g (ip) #5 L, 50
24 Wil LE L=, NaHS #57
> N ONiE, R, B, il C— A Bl g =
D E R RRE AT X, 9 oM TL
oo SHIT, MOMREINIRIEE LaZ
BEOEEMBEINE L, BE 7 ey b
SIHTIE. NF- k BSOS A 275 L,
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observed in NaHS-administered rat
heart,

congestion. In addition, inflammation and

liver, brain, and lung was
accumulation of mucopolysaccharides
were observed in bronchioles of the lung.
Immunoblot analysis indicated increasing
trend of NF-K B activation, and real—-
time PCR analysis showed increasing
tendency of TNF@ and IL-1/3, as well
as MUC1 and 5B, in NaHS—administered
rat lung. Immunohistochemistry by use of
anti-MUC1 and 5B antibodies confirmed
enhanced from

mucosal secretion

bronchial epithelium. Moreover,
administration of TNFa or IL-18 to
A549 lung epithelial cells resulted with
enhanced expressions of MUC1 and 5B.
This
respiratory mucosal secretion in animal
of H,S
created by i.p. administration of a H,S
donor, through NF- x B-TNF o /IL-1 8 -

MUC1/5B pathway.

report shows bronchitis and

model intoxication, which is

U7 vZA L PCRHTIEL, NaHS 57
MitilzB1F 2 INFa B EZWVIL-18, 725
{2 MUC1 3 L8 5B oA 2~ L E L
72, 1 MUC1 5 LU 5B Hiiko i Iz L 2
TR I KD | RUE LD DRE
W DR R SN E Lz, S HIT,
TNF « £721% IL-1 8 % A549 Jiti 2l
5925, MUCL 5 X O 5B OFEBLIHE
MENFELE, ZOLAR— NI, ip, 12X
> TIERE LTz H2S HEH OB E T VIZ
BT 2 RE 3P & ML IS W A s L
TWET, NF-«B-TNFa/IL-1 3-MUC1/
5B #%# &I L7= H2S R —# 5.,

Original Article

Bis(1,4-dihydro-2-methyl-1-phenyl-4-thioxo-3-pyridiolato)zinc(ll) exhibits strong cytotoxicity

and a high intracellular accumulation in cultured vascular endothelial cells

Tomoya Fujie, Taro Yamamoto, Chika Yamamoto, Toshiyuki Kaji

J. Toxicol. Sci., 2019; 44(2): 113-120

Original

Google translation

Although cytotoxicity of inorganic metals
has been well investigated, little is known

about the cytotoxicity of organic—

ML B O EEIL L RSN TWV D
N, BB AL 7Y v RoyFofilnigEtt
WICOWTIRIZE A LS TRV, High



https://www.jstage.jst.go.jp/article/jts/44/2/44_113/_article/-char/ja
https://www.jstage.jst.go.jp/article/jts/44/2/44_113/_article/-char/ja

Google translation/AEIC trial

hybrid The

cytotoxicity of zinc complexes was

inorganic molecules.
evaluated using a culture system of
vascular endothelial cells. We found that
bis(1,4—dihydro—2—-methyl-1-phenyl-4—

thioxo—3—pyridiolato)zinc(ll), termed Zn—
06,

vascular smooth muscle cells, epithelial

exhibited strong cytotoxicity in
cells, fibroblastic cells, and vascular
endothelial cells. This study showed that
the tetracoordinate structure of the Zn-
06 molecule, which contains two sulfur
and two oxygen atoms attached to the
zinc atom, facilitated its accumulation
within vascular endothelial cells whereas
the whole structure of the zinc complex
was involved in its cytotoxicity in the
cells. The present data suggest that a
part of the structure, especially the
binding site of the metal atom, was
responsible for accumulation of zinc
complexes, and the entire structure is

responsible for their cytotoxicity in

vascular endothelial cells.

BEEOMBEME, W8 NI OR:#E
VAT LEFER LGS E Lz, Fix
%, Zn-06 LFEEN A B R (1,4-Tk Fr-2-
AFN-1-T 2= )v-4-FFF V-3-v) UF
Z— k) #gn (1) A i, B
MRS, BRAEE R LR R R E 2 R 9 2
ERFEELUE LM, 3 X OMAE N B
i, ZORFFEIL, HEERFICRAE Lz 2
DIHEIR T & 2 DOMERIT % 5T Zn-06
A%@@M&%ﬁ%mﬁm&@@mf@m
a2 — ¢, HEA RO E

R 2 Oz Z%ﬁ?é:&%mbk
Y, BEOT — X 1%, GO, Frlos
JBJE A DG AL A B ERSE IR D ZEFE D JFUK
TH Y, HEESERIME N RO M &
PEDORIKNTHDZ L a2Rm L TOET,

Original Article

Benzo[alpyrene induces pyroptotic and autophagic death through inhibiting PI3K/Akt

signaling pathway in HL-7702 human normal liver cells

Qingshu Li, Chunxia Gao, Hong Deng, Quancai Song, Li Yuan

J. Toxicol. Sci., 2019; 44(2): 121-131

Original

Google translation

Benzo( & )pyrene (BaP) possesses a

forceful hepatotoxicity, and is ubiquitous

Ny (a) Ly (BaP) 1358717 Tt
EHLTEBY., BYCRBEOZERITEE L
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in foods and ambient air. Our previous
study found that BaP induced pyroptotic
and autophagic death in HL-7702 human
liver cells; the relevant mechanisms,
however, remain unknown. This work was
therefore to unravel the effects of the
PI3K/Akt
pyroptotic

signaling pathway on
death
triggered by BaP. Cells were treated with
or without LY294002 (PI3K/Akt
inhibitor) and IGF—-1 (PI3K/Akt activator)

before BaP exposure, and the results

and autophagic

showed that compared with the control,
the protein expression of p—Akt was
markedly decreased by BaP (p < 0.05).
IGF-1 did not subvert this inhibitive
effect of BaP, while LY294002 enhanced
it. Furthermore, the protein expression
of pyroptosis (Cleaved Caspase—1, NO,
IL-1 3, IL-18), as well as LDH and the
relative electrical conductivity were
significantly augmented by BaP. The
levels of these indices were increased by
LY294002 pretreatment, and decreased
by IGF—1. Similarly, LY294002 enhanced
BaP—-induced increase in the key protein
expression of autophagy (Beclin—1 and
LC3II), while IGF-1 weakened it. Finally,
the phosphorylation of FOXO4 was
clearly (p < 0.01) inhibited by BaP, and
LY294002 inhibitive
effect of BaP, while IGF—1 strengthened

it. In conclusion, BaP was able to induce

suppressed this

pyroptotic and autophagic death via
blocking the PI3K/Akt signaling pathway
in HL=7702 liver cells.

TWET, B bOLRTOMFEIL, BaP 73
HL-7702 b hFflEOHEEMER X OV E &1
MHIZX TR T LI 2R ALEL
oo 72720, BT 5 A = X LIARBHO
FFETT, LM ->T, ZOHFSEIE, BaP I
foThlglEZSnbE R YT v 7B L
WA — b7 7 P—3IZxd 5 PI3K [ Akt &
T VRERK OB E AT L& TL
72, #ifeiZ, BaP Z#F AT LY294002 (PI3K
| Akt BEEEH]) 3 L OVIGF-1 (PI3K/Akt 77
T4 RX—H—) OFEIT)0D 6T E
o EIE, 3> b — L b bl LT, p-Akt
DHE N7 ERBNBaP IZ L - TE L <
MLz EERLE L ( p<0.05), IGF-
1% BaP © Z DMK R AME L £H AT
L7228, LY294002 izt z5fb LE L1z,
I, M e b—v A (BIED A —E-
1. NO, IL-183. IL-18) D& > /X7 'E3H,
LDH I X OHEXIH) e B AU EEE 1T, BaP 12
Ko TRIBIZHMINE LTz, ZibDiE
=D LU, LY294002 BTALERIZ X 0 #90
L. IGF-1 iICX VA LE L7z, [FERIZ,
LY294002 (x4 — 7 7 ¥— (Beclin-1 B &
O LC3I) OEHE K /7 B3 B0 BaP
FEMEOBMAE TR L E LY, IGF-1 11X
ThaghE Lz, &%IZ, FOX04 DU
fibix BaP IZ L > TH L CHHl S (p
<0.01). LY294002 i BaP o Z D4l ah %
ZIHILE LA, IGF-1 1ZEnai{b L
F L7, fim & LT, BaP i HL-7702 fiTHH
fad PI3K [ Akt & 7 F )VARER K A 7 v v
73 HZ LR, BAMEBSIOAENED
WaFEd s EMTEEL,
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