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The recently published study by Truong
and Pessah (2018) raised severe food
safety concerns about the application of
the diamide pesticides
chlorantraniliprole and flubendiamide. In
the present letter we wish to share our
thoughts provoked by their paper and
provide 1important future research
perspectives

Being strong ryanodine receptor (RyR)
agonists, diamides cause Ca2*-release
and muscle paralysis in pests. Although,
highly

over

are believed to be

the

diamides

selective for msect RyR
mammalian RyRs (RyR1), Truong and
Pessah argue that human RyR1 may
carry point mutations, which render the
channel hypersensitive to its agonists,
questioning the safety of this class of

insecticides. Typically, physicians..
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We thank Almassy and coworkers for
carefully reading our paper entitled

Comparison of Chlorantraniliprole and

Flubendiamide Activity Toward
Wild-Type and Malignant
Hyperthermia-Susceptible Ryanodine

Receptors and Heat Stress Intolerance
Pessah and Truong (2019). In their letter,
highlighting several clear gaps in the
the of

towards

sclence concerning activity

insecticidal diamides
mammalian ryanodine receptors (RyRs)
to better understand the potential risks
associated with their use, especially in
individuals that express mutations and
variants within the three genes that
encode for the Ca2t channel proteins
RyR1, RyR2, and RyR3. Indeed, when we
embarked on our experiments with
chlorantraniliprole (CP), a broadly used
anthranilic diamide, and flubendiamide

(FD),..
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CLINICAL AND TRANSLATIONAL TOXICOLOGY

Comparison of Zebrafish Larvae and hiPSC Cardiomyocytes for Predicting
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Cardiovascular drug toxicity 1s

responsible for 17% of drug withdrawals

in clinical phases, half of post-marketed
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and remains

effect of

drug withdrawals an

important adverse several
marketed drugs. Early assessment of
drug-induced cardiovascular toxicity is
mandatory and typically done in cellular
systems and mammals. Current 1n vitro
screening methods allow
high-throughput but are biologically
reductionist. The use of mammal models,
which allow a better translatability for
predicting clinical outputs, is
low-throughput, highly expensive, and
ethically controversial. Given the
analogies between the human and the
zebrafish cardiovascular systems, we
propose the use of zebrafish larvae
during early drug discovery phases as a
balanced model between biological
translatability and screening throughput
for addressing potential liabilities. To
this end, we have developed a
high-throughput screening platform that
enables fully automatized in vivo image
acquisition and analysis to extract a
plethora of relevant cardiovascular
parameters: heart rate, arrhythmia, AV
blockage, ejection fraction, and blood
flow, among others. We have used this
platform to address the predictive power
of zebrafish larvae for detecting potential

cardiovascular liabilities in humans. We

tested a chemical library of 92
compounds with  known  clinical
cardiotoxicity profiles. The

cross-comparison with clinical data and

data acquired from human induced
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pluripotent stem cell cardiomyocytes
calcium imaging showed that zebrafish
larvae allow a more reliable prediction of
cardiotoxicity than cellular systems.
Interestingly, our analysis with zebrafish

yields similar predictive performance as

previous validation meta-studies
performed with dogs, the standard
regulatory  preclinical model  for

predicting cardiotoxic liabilities prior to

clinical phases.
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Drug-induced liver injury (DILI) is a
major cause for acute liver failure and
regulatory actions on novel drugs.
Individual patient characteristics are the
main determinant of idiosyncratic DILI,
making idiosyncratic DILI (GDILI) one of
the

most challenging diagnoses in

hepatology. Individual drug-drug
interactions might play a role in iDILI.
However, the current approaches to iDILI
diagnosis are focused on single drugs as
For the

analysis, 48 patients with acute liver

causative agents. present
injury who took 2 drugs and who were
diagnosed as iDILI were investigated. A

novel in vitro test was employed using
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monocyte-derived hepatocyte-like cells
(MH cells) generated from these patients.
iDILI diagnosis

evaluated

and causality were

using clinical causality
assessment supported by Roussel-Uclaf
Causality Assessment Method. In 13 of
these 48 patients (27%), combinations of
drugs increased toxicity in the MH test
when compared with the single drugs.
Interestingly, whereas in 24 cases (50%)
drug-drug combinations did not enhance
toxicity, in 11 cases (23%) only the
The

incidence of severe cases fulfilling Hy’s

combinations caused toxicity.
law was higher in patients with positive
interactions (57% vs 43%; p = .04), with
acute liver failure occurring in 40%
versus 8% (p = .01). The most common
drug combinations causing increased
toxicity were amoxicillin/clavulanate (8 of
9 cases) and diclofenac in combination
with steroid hormones (4 of 9 cases).
Drug-drug interactions may influence the
incidence and/or the severity of
idiosyncratic DILI. MH cell testing can
identify relevant drug-drug interactions.
The data generated by this approach may
improve patient safety. Study identifier

ClinicalTrials.gov NCT 02353455.
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COMPUTATIONAL TOXICOLOGY AND DATABASES

An Integrative Computational Approach for a Prioritization of Key Transcription

Reqgulators Associated With Nanomaterial-Induced Toxicity
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A rapid increase of new nanomaterial
(NM) products poses new challenges for
their assessment. Current
methods for

potential adverse health effect of NMs

risk

traditional estimating

are complex, time consuming, and
expensive. In order to develop new
prediction  tests for  nanotoxicity

evaluation, a systems biology approach,
and data from high-throughput omics
experiments can be used. We present a
computational approach that combines
reverse engineering techniques, network
analysis and pathway enrichment
analysis for inferring the transcriptional
regulation landscape and its functional
To  illustrate  this
published

transcriptomic data derived from mice

interpretation.

approach, we used
lung tissue exposed to carbon nanotubes
(NM-401 and NRCWE-26).

fibrosis 1s the most common adverse

Because

effect of these NMs, we included in our
analysis the data for bleomycin (BLM)
treatment, which is a well-known fibrosis
inducer. We inferred gene regulatory
for each NM and BLM to

functional

networks
capture hierarchical
regulatory structures between genes and
their regulators. Despite the different
nature of the lung injury caused by
nanoparticles and BLM, we identified

several conserved core regulators for all
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agents. We reason that these regulators
can be considered as early predictors of
toxic responses after NMs exposure. This
which

traditional methods of transcriptomic

integrative approach, refines

analysis, can be useful for prioritization

of potential core regulators and

generation of new hypothesis about

mechanisms of nanoparticles toxicity.

LT I RIFFED A = A LIZETAH L
VMG D AR SE B £,

Widespread Epigenetic Changes to the Enhancer Landscape of Mouse Liver

Induced by a Specific Xenobiotic Agonist Ligand of the Nuclear Receptor CAR
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Constitutive androstane receptor (CAR)
(Nr1id, a liver nuclear receptor and
xenobiotic sensor, induces drug, steroid,
and lipid metabolism and dysregulates
linked to

genes hepatocellular

carcinogenesis, but its impact on the liver

epigenome is  poorly  understood.
TCPOBOP @, 4-bis-[2-(3,
5-dichloropyridyloxy)]benzene), a

halogenated xenochemical and highly
specific CAR agonist ligand, induces
localized chromatin opening or closing at
several thousand mouse liver genomic
differential

(ADHS).
Active enhancer and promoter histone
induced by TCPOBOP were

DHS

regions, discovered as

DNase-hypersensitive  sites
marks

enriched at opening and

MR T v Fae 2 & 25K (CAR)
(Nr1i3) . JIFhgkzse 23 L OERES) &
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FEINLHEET N —B LN T e E
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TCPOBOP-inducible genes. Enrichment
of CAR binding and CAR motifs was seen
at opening DHS and their inducible
drug/lipid metabolism gene targets, and
at many constitutively open DHS located
nearby. TCPOBOP-responsive cell cycle
and DNA replication genes codependent
on MET/EGFR signaling for induction
were also enriched for CAR binding. A
subset of opening DHS and many closing
DHS mapping to TCPOBOP-responsive
target genes did not bind CAR, indicating
an indirect mechanism for their changes
in chromatin accessibility.
TCPOBOP-responsive DHS were also
enriched for induced binding of RXRA,
CEBPA, and CEBPB, and for motifs for
liver-enriched factors that may
contribute to liver-specific transcriptional
responses to TCPOBOP exposure. These
studies elucidate the enhancer landscape
of TCPOBOP-exposed liver and the
widespread epigenetic changes that are
induced by both direct and indirect

mechanisms linked to CAR activation.

The global maps of thousands of
environmental chemical-induced
epigenetic changes described here

constitute a rich resource for further
research on xenochemical effects on liver

chromatin states and the epigenome.
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DEVELOPMENTAL AND REPRODUCTIVE TOXICOLOGY
DNA Damage and Perturbed Topoisomerase lla as a Target of

1,4-Benzoqguinone Toxicity in Murine Fetal Liver Cells

Trent H Holmes, Louise M Winn
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Benzene is a ubiquitous environmental
pollutant. Recent studies have shown a
link between the development of
childhood

benzene exposure, suggesting that these

leukemias and maternal
leukemias may be initiated in utero.
Benzene crosses the placental barrier
however the mechanisms behind in utero
benzene toxicity have not been well
elucidated. This study is the first to show
that the

metabolite,

fetal

benzene
(BQ),

topoisomerase Ila (Topo Ila), an enzyme

benzoquinone perturbs
essential for DNA repair. Using cultured
murine CD-1 fetal liver cells, this study
shows that Topo Ila activity decreases
following 24 h of exposure to BQ (12.5
and 15.625 uM), with 12.5 uM confirmed
to disrupt the c-kit* Lin- Sca-1- Il17ra-
culture.

cells in

with the

population  of
Pretreatment antioxidant
N-acetylcysteine did not prevent the
inhibition of Topo Ila by BQ. An increase
in Topo ITa-DNA covalent adducts was
detected following 24-h exposure to BQ
(12.5 and 50 uM). Interestingly, BQ (12.5

uM) exposure did not significantly
increase levels of 4-hydroxynonenal
(4-HNE), a marker of oxidative stress
after 24 h. However, increased levels of
the double-stranded DNA break marker

YH2AX were detected following 24 h of
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U5 O A IIFE I -5 N CRIAET 2 Al RgtE s
RBENTNET, XUB RN A
Wil L FETN, TEANRCEUBEEOEHR
WD A= ALT IR STV E
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HEHATLE, 72720, 24 B0 BQ &
FE P22 A DNA BIWr~ — 71— vy H2AX D
LoV OISR S 4U, BQ LRI T
Topoll o FHE DO YK AN 5 = & 23R
SNFE L, ZoWRIE, BEDO MR lla
N BQICL-TEIEIENDZ LARLTE
D, ZOXRIERR B DIERTH
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BQ
ITa-induced breaks
BQ-treated cells. This study shows that
fetal Topo Ila is perturbed by BQ and

exposure, confirming that Topo

are increased 1n

suggests that this protein is a target of
benzene and may be implicated with in

utero benzene toxicity.

AREMEDNH D Z L AR L TWET,

In Utero and Lactational Exposure to Diisopentyl Phthalate Induces Fetal

Toxicity and Antiandrogenic Effects in Rats

Tatiana Zauer Curi, Gabriela Neubert da Silva, Marcella Tapias Passoni, Sara Emilia

Lima Tolouei, Heloisa Meldola ...
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A previous study has demonstrated
exposure of Brazilian pregnant women to
diisopentyl phthalate (DiPeP), which
reduces fetal rat testosterone production
in a dose-responsive manner. In this
study, we examined gene expression of
steroidogenic proteins in rat fetal testes
and investigated the effects of in utero
and lactational DiPeP exposure on male
rat reproductive development and
function. For the prenatal experiment,
we orally exposed pregnant Wistar rats to
DiPeP or di-n-butyl phthalate (reference
phthalate) at 0, 125, 250, and 500

mg/kg/day from gestation day 14—18 and
the fetal testis was evaluated for
transcript expression of Star, Cypllal,
Cypl7al, Cypl9al, Insl3, Ar, Esrl, Esr2,

and Gperl by real-time quantitative PCR

LHTOAFETIR, 77 D OIEiRT O 2otk
MW7 ZNEETA VX F v (DiPeP) IZ&
LBENTWD ZENRFRESNTWET, =
DOHFFETIE. 7 v MRIEROKEIZE T 5 A
TaA REAY R TE OB FRELE
R FADT v N OEFEEE L HEREIC KT
5 FE NI L OWILI O DiPeP MR 0 %
AIANE LT, HARTER T, Eikbo
Wistar 7 v ~ % DiPeP % 721% di-n-butyl
phthalate (reference phthalate) (Z 0, 125,
250, B L 0'500umg / kg / day THEHRE 14
~18 H Lk HgEE L., 6 R ONE B2 54
L ¥ L7 Star, Cypllal., Cypl7al.
Cypl9al. Insl3, Ar, Esrl, Esr2, B
Gperl » U 7 ) ¥ A4 A E & PCR
(RT-qPCR) |2 X 2HBHEL, 7 Xy
AYNRUFE, BERAT oA REASZ
VXD mMRNA LUV AR F &8, DA
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(RT-gPCR).
lowered mRNA levels of key steroidogenic

the

Diisopentyl phthalate

proteins, lending support to
previously reported reductions in fetal
Diisopentyl

testosterone  production.

phthalate also lowered fetal testis
transcript levels of /ns/3 and changed
gene expression of some steroid hormones
receptors. For the postnatal experiment,
pregnant rats were exposed orally to
vehicle (canola oil) and 4 DiPeP doses (1,
10, 100, and 300 mg/kg/day) between
gestation day 10 and postnatal day 21.
Diisopentyl phthalate induced a range of
reproductive and antiandrogenic effects
that are typical of the rat phthalate
syndrome, including reduced anogenital
distance at the highest dose, reduced
weight of seminal vesicles at 10

mg/kg/day and above, and testicular
morphological and functional changes.
Signs of fetal toxicity were observed at
the highest dose. Together, our results
indicate that DiPeP, a compound relevant
to the human exposure scenario, is one of
the

phthalates

most active antiandrogenic

YaYR—FLET, o, THAABIA
VATV, InsI3 DR R R T L ~L
ZIRTEE, W< ONhDATEA RELE
CVERNKROBLE TR B SEE L,
A% FER T, R 10 A B2 6 AR
21 HAHE TR v haERe 70 (U
— i) B L4 DiPeP A& (1. 10, 100,
BELO300umg/kg/H) ITROREE LE L
Too THANBYA X FMTIREHAET
DAL SR RO, 10mg / kg /H LA
ETORKEEEORD ., BIUHROERE
TR L ORI A LA BT, Ty F T X
JUBRSEAGE IR SUR ) 7o AR A s O v R
a7 AR, BRIREEOMIES kA& T
Bl e, —#EIC, A bORERIT. A
MORES TV FICEET2{LEWTH D
DiPeP M GIERBRHLT » Fu o7 %
NWEBRT AT NVD—DTHDH I LAE/R LT
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Doxorubicin  Exposure Affects Oocyte Meiotic Maturation through DNA

Damage-Induced Meiotic Arrest

Zhi-Ming Ding, Shou-Xin Zhang, Xiao-Fei Jiao, Li-Ping Hua, Muhammad Jamil

Ahmad ...
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Developments in chemotherapeutics have
enhanced the survival rate of cancer
patients, however, adverse effects of
chemotherapeutics on ovarian functions
causes the fertility loss in young female
cancer patients. Doxorubicin (DOX), as
an anthracycline antitumor antibiotic, is
used to various

extensively cure

malignancies. Recent studies have
suggested that DOX can cause ovarian
damage and affect the oocyte maturation,
nevertheless the mechanism by which
DOX on

understood. In this study, we explored

oocytes meiosis 1s poorly
the mechanism for DOX-induced oocytes
meiotic failure in vitro at human relevant
exposure levels and time periods. Results
described that DOX (100

interrupt the mouse oocytes meiotic

nM) can

maturation directly with reduced first
polar body extrusion. Cell cycle analysis
showed that most oocytes were arrested
at metaphase I (MI) stage. However, DOX
treatment had no effect on spindle
but
We
kinetochore-microtubule structure was

affected the

chromosomal

that

structure
misalignment. observed

and spindle assemble
checkpoint was provoked after DOX

severe DNA
in DOX-treated

oocytes indicated by the positive y-H2A.X

treatment. Moreover,

damage was found

foci signal, which then may trigger

oocytes early apoptosis. Besides,

metaphase II oocytes with disorganized

{EERIERIOBRZEIZ L 0 . DABE DAL
A B UE LTedy ALFHFRIEA] D PN BLEE
RE~DHEEIZ LY | Bt n vl
DAFERENNME T LES, 7 IV A7
U URPUEETUEME L LTO R¥ Y 1Ee
v (DOX) 1F, & F & FREMEEE OIS
BRI RSN TWET, RITOHET
(X, DOX UNHREZ 5 = Z L, INFREHE
NIDORPN A 525 2 L AR ENT
WE AN IR RSB 53 2D DOX D A 1
= ALFELS o TnERA, 2O
TiE, b FEERE L~V EHHTO in
vitro T DOX % J JH REMIIE IS > A 42
DATT =R Lt UE Lz, K12, DOX
(100unM) 23 7 A O SR EEAI L OO I8k 7y 2
DA BEHEYE L, RYOMAEOH L H
LW Z 2 0FE Lo, MlaEH
SR 1 ZE AL DI T (MD)
BcEIEL-Z B R LELE, 2720,
DOX ALPRILAG SRR & 1T I E RIFE
o To N, REROREENH -7, B
IR NE RS 3 R B & 52 ) . DOX TR 1%
SRR ER T = v 7 RA > h3 Bl & Z
ENsZENBEIRELE, SBIC, B
Dy -H2AX R 7Tl > TRS
1% DOX ALEEPRREAEAE C 8 0> DNA 4815
DROMNY F LTz, ZIUIINREIE O 58
THRN—VAZFERTARERH D E
T, IHIT, MEEROBEENTLIL, Yeflk
AR O T 1 IR DOX TE##%
Bl an Tz, e LT, DOX IZAhsEAK
EELET = v 7 RA » MEMHALIZ X - THESY
S5 DNA BG5S o 245 1L 4 i
U CORREMI IR oy R A 39~ % P RE
HaERFoTWET, T 503 AT, DNA
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spindle morphologies and misaligned
chromosomes were observed after DOX
treatment. In conclusion, DOX have the
disrupt meiotic
through DNA damage

induced meilotic arrest mediated by

potential to oocyte

maturation

spindle assemble checkpoint activation.
These findings can contribute to design
the new therapies to alleviate DNA
damage to preserve fertility for young
female with

cancer patients

chemotherapeutics

HBELZ®RE L., {LFRERZIRA LTS
ENME DD B O TR ) R T 5
HFLUWREIEORFHIHEBR X 77,

Prenatal Dexamethasone Exposure Induced Alterations in Neurobehavior and

Hippocampal Glutamatergic System Balance in Female Rat Offspring

Songgiang Huang, Wanting Dong, Zhexiao Jiao, Jie Liu, Ke Li ...
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Epidemiological investigations have
suggested that periodic use of
dexamethasone during pregnancy is a
risk factor for abnormal behavior in
offspring, but the potential mechanism
remains unclear. In this study, we
investigated the changes in the
glutamatergic system and neurobehavior
in female offspring with prenatal
dexamethasone exposure (PDE) to
explore intrauterine programing
mechanisms. Compared with the control
group, rat offspring with PDE exhibited
spatial memory deficits and anxiety-like

behavior. The expression of hippocampal

BEENRAEICLY , HRTOT X2 2
> OEME L ERIT TR0 BEITE O fE R
KT THDHZENRBRINTWOETR,
TER72 AT = ANFIAHOEETT, 20D
HFFECIE, TERNT s T 2 v 72 R
KT DH70lc, HAERIOT XA XY ik
# (PDE) ObdMD FHRICBIT D 77
S UBEEME Y AT A ERATEN O 2 A
A L E Lo, *RREE S it LT, PDE @
7 v b OTFHRIZZEH LIRS & R LR TE
Lz, MEEEaLT a4 RERKE
(GR) &t A NUBT BF UALEESR 2
(HDAC2) DFEBLNHEM U E L7zAs, i
bt e+ (BDNF) @b A b H3 Y
v 14 7EF b (H3Kldac) =7 YV
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glucocorticoid receptors (GR) and histone
deacetylase 2 (HDAC2) increased,
whereas histone H3 lysine 14 acetylation
(H3K14ac) of brain-derived neurotrophic
factor (BDNF) exon IV (BDNF IV) and
expression of BDNF decreased. The
glutamatergic system also changed. We
further observed that changes in the fetal
hippocampus were consistent with those
in adult offspring. In vitro, the
administration of 0.5 pM dexamethasone
to the H19-7 fetal hippocampal neuron
cells directly led to a cascade of changes
in the GR'HDAC2/BDNF pathway,
whereas the GR antagonist RU486 and
the HDAC2 inhibitor romidepsin (Rom)
reversed changes caused by
dexamethasone to the H3K14ac level of
BDNF IV and to the expression of BDNF.
The increase in HDAC2 can be reversed
by RU486, and the changes in the
glutamatergic system can be partially
reversed after supplementation with
BDNF. It is suggested that PDE
increases the expression of HDAC2 by
activating GR, reducing the H3K14ac
level of BDNF IV, inducing alterations in
neurobehavior and hippocampal
glutamatergic system balance. The
findings suggest that BDNF
supplementation and glutamatergic
system improvement are potential
therapeutic targets for the fetal origins of

abnormal neurobehavior

IV (BDNF IV) & BDNF O3&HIIHD L %
Lic, ZVB I VERFER O AL L E L,
EbiT, BRIEOUEE OB LD F-FD
Flelt —BT5ZLE2BELELE, in
vitro TiZ, H19-7 Je RIS = = — 1 Ui
~DO05uMTXHAZ Y OHEIX, GR
/ HDAC2 | BDNF #& DA DT A r— R
EELTZO LN, GR 7o =X |
RU486 35 L U'HDAC2 R EAIR X7 7' v

(Rom) 13&bASI &R LicT ¥ 2 ¥
Y 2 & % BDNF IV @ H3K14ac L ~L3s
L O BDNF O 38l, HDAC2 D HiINi%
RU486 IC L > TR Z &mTE, 7L
X 2 UBRETNME Y AT LD Z4kiE BDNF @
MBI IR T 2 ENTEE
9, PDE X GR Zi&tE{k L. BDNF IV D
H3K1l4ac L~V &R TF S, #fATEIR X
BB O I N5 I VBIEEIR AN T v ADE
fbadFRd 252 LI XY HDAC2 OFEHL %
HMEEsZ LARBENET, ZOXKA
i%. BDNF #ifs & 7L & X U ER{EEhMES =
T LOUGEN, B RRATEI O TR IR
DEAERIIRIEIEN T D Z & &R LT
WET,
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EMERGING TECHNOLOGIES, METHODS AND MODELS

Mechanisms of Chronic Fialuridine Hepatotoxicity as Revealed in Primary

Human Hepatocyte Spheroids
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Tuovinen ...

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 385-395

Original

Google translation

Drug hepatotoxicity is often delayed in
onset. An exemplar case is the chronic
nature of fialuridine hepatotoxicity,
which resulted in the deaths of several
patients in clinical trials as preclinical
failed  to this

studies identify

human-specific hepatotoxicity.
Conventional preclinical in vitro models
are mainly designed to evaluate the risk
of acute drug toxicity. Here, we evaluated
the utility of 3D spheroid cultures of
primary human hepatocytes (PHHs) to
assess chronic drug hepatotoxicity events
using fialuridine as an example.
Fialuridine toxicity was only detectable
after 7 days of repeated exposure.
Clinical manifestations, including
reactive oxygen species formation, lipid
accumulation, and induction of apoptosis,
were readily identified. Silencing the
expression or activity of the human
equilibrative nucleoside transporter 1
(ENTI), implicated in the mitochondrial
transport of fialuridine, modestly
protected PHH spheroids from fialuridine
with the

toxicity. Interference

phosphorylation of fialuridine into the

Y ORI LIZ LIERIEN BN £,
IR 2L, 7 4 T YV PRt 1E
PERPEE CTH Y . AR CIZIZ ot &
YA O EMEERE CE RN o 72720,
KB CHADBENELC LE L, ek
ORIEARRBRENETT VI, EiCAarEEY
wED Y 27 ZFH T 2 72 ICRGEE ST
WET, 2T, —E MFRE (PHH)
@3Dz7:m4$%§@ﬁ%é%ﬁﬁb\
BE LTI TN DU Z ML TR
Wt EtEA N bR LE LT, 747
N )Y rEE, 7 BEOKIERTERIC
DI TEE Lic, IEVEBEFEROIAL.
IREOER., 78 N —V ADOHER LD
IR N B TR SN E LT, 74T v
YYD har RY TEEICES LT
WhHt FEX 7 LAY Rlgkik 1
(ENT1) ORI FE I TEEOY A L v
JIE.PHH A7 A K27 47V v
@#%Lf*i%ébibto ENT1 &
TK2 ORI A Lo v ZNRIT w7k
et osoickL, FIvUFF—F
2 (TK2) OV A Loy 72k BiEE=Y
VBRI ~D T 4 TV D) R
DT WL, FENRRE LRI L E LT,
T4 TNTYDUERI Fary R 7GR
B IE, BEOIIE L FHEI L ENTL & TK2
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by
silencing of thymidine kinase 2 (7K2

active triphosphate metabolites
provided substantial protection, whereas
simultaneous silencing of ENT'1 and TK2
protection.

provided  near-complete

Fialuridine-induced mitochondrial
dysfunction was suggested by a decrease
in the expression of mtDNA-encoded
genes, which correlated with the onset of
toxicity and was prevented under the
simultaneous silencing of EN7TI and
TK2. Furthermore, interference with the
expression or activity of ribonucleotide
reductase (RNR), which is critical to
deoxyribonucleoside triphosphate (ANTP)
pool homeostasis, resulted in selective
potentiation of fialuridine toxicity. Our
findings demonstrate the translational
applicability of the PHH 3D spheroid
model for assessing drug hepatotoxicity
events which manifest only under chronic

exposure conditions

DRy A Ly 7 FTHIEE =
MtDNA = — RLBIE 7 OFBL ORI &

STHRBENELE, EbiT, 74FTY
RX 7 VAT R=U U (ANTP) 7 —/L®
fEFPEICEE 2 VR X 7 LA T RigoEs
(RNR) DR EZIXIEEOTHIL, 7«
TN DB RE 725 LE
Lz, Fox OFEMRIL, BIERESRGT
f@&ﬁﬂé%%ﬁ%‘4xyb%ﬁﬁﬁ
B8O PHH3D A7 x11A REFTILOF
REAMEEZ TR L COET,

EXPOSURE SCIENCES

Inhibition of Human Liver Carboxylesterase (hCE1) by Organophosphate Ester

Flame Retardants and Plasticizers: Implications for Pharmacotherapy

Allison L Phillips, Heather M Stapleton

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 396—405
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Organophosphate ester (OPE) flame | iV » 2= 27 /L (OPE) #EAHA L wT¥E

retardants and plasticizers, consumer

product additives with widespread

human exposure, were evaluated for

their effect on the activity of purified

F, JREPHICDZ D b~DORBEEEO Y
HBERSTMYIL, BRI MY
IWVIRF T AT Z—8 (hCE1) DM
KT HMPAZONWTRHMi SN E LTz, T A&
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human liver carboxylesterase (hCE1).
Four of the 15 OPEs tested had ICso
values lower than 100 nM, including
triphenyl (TPHP),
2-ethylhexyl phosphate
(EHDPHP), 4-isopropylphenyl diphenyl
(4IPPDPP),
4-tertbutylphenyl diphenyl

phosphate
diphenyl
phosphate and
phosphate
(4tBPDPP), as did 4 of the commercial
flame retardant mixtures tested. Because
hCE1l is critical for the activation of
imidapril, an angiotensin-converting
enzyme-inhibitor prodrug prescribed to
treat hypertension, the most potent
inhibitors, TPHP and 4tBPDPP, and an
environmentally relevant mixture (house
dust) were further evaluated for their
effect on imidapril bioactivation in vitro.
TPHP and 4tBPDPP were potent
inhibitors of hCEl-mediated imidapril
49.0 and 17.9 nM,

respectively). House dust extracts (100

activation (K =

ug/ml) also caused significant reductions
(up to 33%) in imidapril activation.
Combined, these data
exposure to OPEs

suggest that
may  affect

pharmacotherapy.

FL7215® OPE ® 95 H 4 D)%, 100 unM
KD ICB0HZFH, UV e b 7 = =)L
(TPHP), U Vg 2-=F NAAF LT T =
=/ (EHDPHP), U V% 4-14 Y 7u )L
7= )Ly 7 =)L (4PPDPP). B X
U Ufg 4tert-7 F NV T 2= VYT 2 =)L
(4tBPDPP) . 4 SO IREERANEA
TAMINTE DT, hCELiZA IX 7Y
NOTEMALICEE TH S 720, @\l EDIR
BRI SNDT o XAT v B hESR
PREAZ 0 KT > 7 b1 72EAC
& 5 TPHP 35 X OV 4tBPDPP, 5 L OEREZIC
BET 2IREM (NUAFAL) OAIF
TV I DOAERIEHAIT ST 5 R a2 S 5
ML E L7eRBRENT, TPHP B XD
4tBPDPP (%, hCEL Z/r L7A I ¥ 7 U v
TEMHEAL OB A2 HEAIT L (F N Ki
=49.0 BLWN17.9nM), T AKX A MMl
¥ (100ppg /mb) & A I Z 7 U L OTEMEAL
RIEIC (K 33%) Wb sgELE, &
beT, ThHO7—HiX, OPE ~DIE#E
ISR IR B S B2 B ATReEN 5
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Atropselective Oxidation of 2,2'.3.3'.4.6-Hexachlorobiphenyl

(PCB 132) to

Hydroxylated Metabolites by Human Liver Microsomes and Its Implications for

PCB 132 Neurotoxicity

Eric Uwimana, Brianna Cagle, Coby Yeung, Xueshu Li, Eric V Patterson ...
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Polychlorinated biphenyls (PCBs) have | R VE{b 7 = =/L (PCB) %, fHi¥EE
been associated with | FEFEIZBEEMT O TWET, W20
neurodevelopmental disorders. Several | fH#% 5 iﬂfﬁ%ﬁi ILHEPE X T U T 4 — &R
neurotoxic congeners display axial | L. PCB ff&R&EMEICE 57 A MR 7
chirality and atropselectively affect | F = 7 ®IRIJICEZELE S, & MIBITS
cellular targets implicated in PCB | 21O DRIBEIARD T b v 7 E8#IREIREHTE X

neurotoxicity. Only limited information is
available regarding the atropselective
metabolism of these congeners in humans
and their atropselective effects on
neurotoxic outcomes. Here we investigate
the hypothesis that the oxidation of
2,2'.3,3',4,6'-hexachlorobiphenyl (PCB
132) by human liver microsomes (HLMs)
and their effects on dopaminergic cells in
culture are atropselective. Racemic PCB
132 was incubated with pooled or single
HLMs,

enantiomeric fractions of PCB 132 and its

donor and levels and

metabolites were determined gas
chromatographically. The major
metabolite was either

2,2',3,4,4',6'-hexachlorobiphenyl-3'-ol
(3-140), a  1,2-shift
2,2',3,3',4,6'-hexachlorobiphenyl-5"-ol

(5'-132). The PCB 132 metabolite profiles
displayed interindividual differences and

depended on the PCB 132 atropisomer.

product, or

Computational studies suggested that
3’-140 1s formed via a 3,4-arene oxide
The
atropisomer of PCB 132, first eluting

intermediate. second eluting
atropisomer of 3'-140, and second eluting
atropisomer of 5-132 were enriched in all

HLM incubations. Enantiomeric fractions

ORI ORERIZHTT 27 b v 73R
BRI LT, RS EH O 05 A
BETY, ZZTIE. BEMIFI /B Y —A
(HLM) 2k % 2,2, 3,3, 4,6-~FH7
nnb 7=/ (PCB 132) DOf{k &,
BHO F— 33 AEBIMEHIR ’iﬁ‘é%@
HENIFRIROTH D &0 O LA A L
£9, 7EIKPCB132 & 7 — LV E 2T
V7NV RF—HM L&A v Fa_X— KL,
PCB 132 5 L O OREFEM O L~ v & 8
GRMARE 2T A I~ NS T T 4 —T
HIE L E Lz, FERHWIE. 2,2', 34,4
6-~F P 7ot 7 =/1-3-F— /L
(3-140) . 1,2->7 MR, £72152,2",
330V TFnNTLE, ' 4,6-~FHornm
oY’ x=/L-5-4—,1(5-132), PCB 132
Rt~ a7 7 A VX A%< L, PCB
132 7 b u ZEMERICEKFE L T E L,
SHEARGEIE, 3-140 N 34-T L—r A F v
RpEE N LTI SN D 2 & 2R L
7o PCB 132 ® 2 FHIZIEHT 257 hr
TEMEAR, 3-140 OEHINELT LT ke
TR, BXOV5-132 0 2 FHIZEHT
27 ba TEEKIT TN TOHLM A %
2aX— g ORI SALE L7z, PCB132
RO F v FA~—HoyiE, HELx
— R —HLM A TH TR -o
TWE L, IHHBAEE F—I B X
CZDORB DO L~ ix, F—33 AEH)




Google Translaion/ AE]C triat

of the PCB 132 metabolites differed only
slightly between the single donor HLM
preparations investigated.  Reactive
oxygen species and levels of dopamine
and its metabolites were not significantly
altered after a 24 h exposure of
dopaminergic cells to pure PCB 132
atropisomers. These findings suggest
that there are interindividual differences
in the atropselective biotransformation of
PCB 132 to its metabolites in humans;
however, the

enrichment of PCB 132 is unlikely to

resulting atropisomeric

affect neurotoxic outcomes associated
with the endpoints investigated in the

study.

PEHINE &2 fiFe 72 PCB 132 7 b v 7 HBIER
(2 24 WF[H1 R Lo A RICAIL L EEA
TL7z, ZRHOREIX, B MIEBIT % PCB
132 DOREHM~D atropselective DARN
BHIENENH D Z L RB L TNE
T, LML, fRELTAELS PCB132 D
7 b r TEMERGEL. PR THEIh T
v RARA v MBI DR EME O R
WL 5.2 5 AREMEIRVN T,

IMMUNOTOXICOLOGY

Biochemical and Functional Analysis of Cyanobacterium Geitlerinema sp. LPS

on Human Monocytes
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Subramaniam ...
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Cyanobacterial blooms are an increasing
source of environmental toxins that affect
both human and animals. After ingestion
of cyanobacteria, such as Geitlerinema
sp., toxins and lipopolysaccharide (LPS)
from this organism induce fever,
gastrointestinal illness, and even death.
However, little is known regarding the
effects of cyanobacterial LPS on human

monocytes after exposure to LPS upon

ST IR T YT OTI—0E, A EH)
MO T\ 5 2 5 BB OB IR
T, Geitlerinemasp, 2 EDTT )R
T U T OERE, ZOEMNLDHEEL Y
WNEHE (LPS) 1%, %E HIWEER, &5
I ESI &R LES, Lo, BHEE
DLPS ~DEFEH DO MHEEKICKHTH T
7T VT LPS DRI L TE & A
EmMbn TV, Geitlerinema sp % fif
MALEURIOT —ZIZHSDTNET,
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ingestion. Based on our previous data
using Geitlerinema sp. LPS (which was
previously named Oscillatoria sp., a
genus belonging to the same order as
Geitlerinema), we hypothesized that
Geitlerinema sp. LPS would activate
proliferate,

human  monocytes to

phagocytose particles, and produce
cytokines that are critical for promoting
proinflammatory responses in the gut.
Our data demonstrate that Geitlerinema
sp. LPS induced monocyte proliferation
and TNF-qa, IL-1, and IL-6 production at
high

Geitlerinema sp. LPS is equally capable

concentrations. In contrast,

of inducing monocyte-mediated
phagocytosis of FITC-latex beads when
compared with FHscherichia coli LPS,
which was used as a positive control for
our experiments. In order to understand
the for the

mechanism responsible

difference n efficacy between
Geitlerinema sp. LPS and E. coli LPS, we
performed biochemical analysis and
identified that Geitlerinema sp. LPS was
composed of significantly different sugars
and fatty acid side chains in comparison
to £. coli LPS. The lipid A portion of
Geitlerinema sp. LPS contained longer
fatty acid side chains, such as C15:0,
C16:0, and C18:0, instead of C12:0 found
in £ coli LPS which may explain the
decreased efficacy and toxicity of
Geitlerinema sp. LPS in comparison to Z.

coli LPS.

LPS (LARNEA A v F %~ &R CBIZET
% Oscillatoria sp, &4 fT1F LTV,
FxlZZFDOHA RV X~ sp,  LPS I,
b NHERZ TG L L CL R 2 B S,
KT 2ERE L., BANOREHBIEIGE 2
ETDIDICEHERY A M A U &PEEL
F9, BT —X X, Geitlerinema sp,
LPS (%, @A CHEROHEI L TNF-« .
IL-1, BEOVIL-6 FEAZFHELE LIz, xt
TRHIIZ, Geitlerinemasp, LPS %, Eko
Bt & LTl S 7o KIGHE LPS &t
L7 E. FITC 77 v 7 A — XD HLEK
I LI BERZRRICHEET 5 2 L8 T
x£9, Geitlerinema sp, OAZIEDE
DRKR ET2 D AN = AL E BT 5729,
LPS # XL OVE. coli LPS, {52054 % Flii
L. Geitlerinemasp, LPS . XIE#E LPS
LHEE LT, AEICHEZR D0 & eI
THE STV E LTz,
DU RAES, LPSIZIX, E, coli LPS
ICR.H5NS C12: 0 DftH v iz, C15: 0,
C16 : 0, C18:0 72 L&D kv KW R
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Geitlerinema sp,
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MOLECULAR, BIOCHEMICAL AND SYSTEMS TOXICOLOGY
Novel Mechanisms of Valproate Hepatotoxicity: Impaired Mrp2 Trafficking and

Hepatocyte Depolarization
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Drug-induced liver injury (DILI) remains
a major challenge in drug development.
Although numerous mechanisms for
DILI have been identified, few studies
have focused on loss of hepatocyte
polarization as a DILI mechanism. The
current study investigated the effects of
valproate (VPA), an antiepileptic drug
with DILI the

mechanisms

risk, on cellular

responsible for loss of
hepatocyte polarization. Fully polarized
collagen sandwich-cultured rat
hepatocytes were treated with VPA (1-20

mM) for specified times (3-24 h).
Hepatocyte viability was significantly
decreased by 10 and 20 mM VPA.
Valproate depolarized hepatocytes, even
at noncytotoxic concentrations (<5 mM).
Depolarization was associated with
significantly decreased canalicular levels
of multidrug resistance-associated
protein 2 (Mrp2) resulting in reduced
of the Mrp2

carboxydichlorofluorescein.

canalicular excretion

substrate
The decreased canalicular Mrp2 was
associated with intracellular
accumulation of Mrp2 in Rabll-positive
and early

recycling endosomes

Y RMERF RS (DILD) 1%, BRI
BT L EHELMEDOE ETT, DILI DEL
D AT = A LPFFE SV TWET A, DILI
AT = AL U TR R O FE I BN
EARDEMRITIZEAEDLY FHA, Bl
EDOHFIETIZ, L7 g (VPA). DILI
URATDoBDHCTAMDAIEN, FFHHAE R
DOIERDIFR & 72 Bl A 71 = X 2 RIX
WELRELE Lo, malcmiEban
leag—rr%r R vy TFEHET v MF
faix. R OREHE (3~24 i) VPA (1~
20 mM) TREEEHE Lz, FFMlao47F
L, 10 8L 20mM VPA IZ L~ THL
ARTF U FE L7, M LR (S5pmM)
ThoTh, 77 ol o, B
i, ZAMmPERSE & X7 E 2 (Mrp2)
DNE L)V OFE 2 L BE L TR
D Mp2 FEE VAR X T raua 7t L
A ONEH OB E BT LEL
72 /NED Mrp2 O IE, Rabll kY
A7y RY— B IO Ky
—LITEIT D Mrp2 OFMIENEFRE L B L
T e, BEREIEIEIX. VPA 23 Mrp2 O/NE
xErESTHILERBLE LR,
Mrp2 (2% 5 VPA O Z OZhFix, Mz
WHEH AR 7 (Bsep) D/NE LU ~DH
BN DI P REX LRI (P-gp) /INE
LU~ DORRH FTREZR LB 720 & 5 R
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endosomes. Mechanistic studies
suggested that VPA inhibited canalicular
trafficking of Mrp2. This effect of VPA on
Mrp2 appeared to be selective in that
VPA had less impact on canalicular levels
of the bile salt export pump (Bsep) and no
detectable effect on P-glycoprotein (P-gp)
canalicular levels. Treatment with VPA
for 24 h also significantly downregulated
levels of tight junction (TJ)-associated
protein, zonula occludens 2 (ZO2), but
appeared to have no effect on the levels of
TdJ proteins claudin 1, claudin 2, occludin,
701, and ZO3. These findings reveal that
two novel mechanisms may contribute to
VPA hepatotoxicity: impaired canalicular

trafficking of Mrp2 and disruption of

702-associated hepatocyte polarization.

TERPTHDLLIHIICRZELZ, VPA
AWM ET L A N T
v (TY) BEEX LU ETH LA 7 v
—F 2 2 (Z02) DL ~Lh KIEIZH 7
LX¥alb—bhINELEN, TI X XI7E
sa—F 41, ra—F 402 A7 VTF
14, Z01, BELNZ0O3, 2N bHDFERIL,
2 ODOHF L A J = X L8 VPA IFdtEIC %
G35 @ERNSDLZ E2HALNICLTY
£9, Mrp2 O/NEHEEDREE & Z02 B
JIF e 5 Rk DRI,

Polycyclic Aromatic Hydrocarbons Can Trigger Hepatocyte Release of
Extracellular Vesicles by Various Mechanisms of Action Depending on Their

Affinity for the Aryl Hydrocarbon Receptor

Nettie van Meteren, Dominique Lagadic-Gossmann, Martine Chevanne, Isabelle

Gallais, Dimitri Gobart ...

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 443—462

Original Google translation
Extracellular  vesicles (EVs) are | fMifash/ g (EV) %, MIlIZ L - CTHllfush
membrane-enclosed nanostructures | BREEIZHH SN DT ENT / f#iET

I, AR 2= —va v
DEUERT 72 —L LT, #HHITN< O
DIFERBOIFFMEAT 4 = —Z —ThH D Z
EDPIRENTWET, Mfash/ e b K
FEVEITIEE DIFTERRIAR TH 5 K 91T

released by cells into the extracellular

environment. As major actors of

physiological intercellular

communication, they have been shown to

be pathogenic mediators of several liver
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Extracellular vesicles also

be

drug-induced liver injury but nothing is

diseases.

appear to potential actors of

known concerning environmental

pollutants. We aimed to study the impact
of polycyclic aromatic hydrocarbons
(PAHSs),

hepatocyte-derived EV production, with a

major contaminants, on
special focus on hepatocyte death. Three
PAHs were selected, based on their

presence in food and their affinity for the

aryl hydrocarbon  receptor (AhR):
benzo[alpyrene (BP),
dibenzola,hlanthracene = (DBA), and

pyrene (PYR). Treatment of primary rat
and WIF-B9 hepatocytes by all 3 PAHs
increased the release of EVs, mainly
comprised of exosomes, in parallel with
exosome marker

modifying protein

expression and inducing apoptosis.
Moreover, PAH treatment of rodents for 3
months also led to increased EV levels in
plasma. The EV release involved CYP
metabolism and the activation of the
transcription factor, the AhR, for BP and
DBA and another transcription factor, the
constitutive androstane receptor, for
PYR. Furthermore, all PAHs increased
cholesterol levels in EVs but only BP and
DBA were able to reduce the cholesterol
content of total cell membranes. All
likely
participated in the increase in EV release

and cell death. Finally, studied

cholesterol changes very
we
changes in cell membrane fluidity caused

by BP and DBA due to cholesterol

R ETH, BREHEWEIZE L TS M
BNTWERA, ERIFEWETH D LER
FERRALAKSE (PAH) 2SI S kD EV
HEPEICE 2 D508 . ITAIISEIZ RIS A
U T TCHIETAZEZEME LE L,
BMFPOFEEE T U —VIRIEKFEZRR
(AhR) Zxf9 BEAEICESNT, 3 D
® PAH RNEIR I E L7c: R Y [alE L
(BP), ¥~ Y[a.h]7 >~ k7% (DBA).
BLOE L (PYR), 3FEET~TD PAH
2L BT v b LT WIF-B9 iFflilad
WMEIZ LY, =% Y=L H T~ —
H—DHFDOLEL TR = ADFHE L
WITL T, Ell=X Y Y —ATHRIND
EV ORI L E L7e, 612, 37 H
DT > WD PAH 1B S, AEH O BV
LAV EINSEE Lz, EV ORHIZIE,
CYP {3 & . BP 3 L O DBA D#RE[K ¥ T
H% AhR &, PYR ORIDEERFTH S
BT v Fa A X U RIEOIEEL S
HLTWE LR, &512, 73TO PAH IX
EV Oa L 2A7o— M ExfiiisEE L
23, BP & DBA O AN AfifiafiEo 2 L AT
n—VEREEBDIELIENTEEL
Tre T_XTOaL 2T a—/LOE{RIL, EV
T & HIIRZE D H M B 5- L T 5 Al REME
MIEFITEHNTT, ®EIC, I VAT r—
NDOFEEIZ X D BP 35 L UDBA IZ L » TH]
S Z S D MO BN D 2L 2 R
F L7z, R boT7—4 1%, fiaEEO e
PO Z R L, DO BV B
EHSEIC T L E LT,
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depletion. Our data showed increased cell
membrane fluidity, which contributed to

hepatocyte EV release and cell death.

2.4 6-Tribromophenol Exposure Decreases P-Glycoprotein Transport at the

Blood-Brain Barrier

Andrew W Trexler, Gabriel A Knudsen, Sascha C T Nicklisch, Linda S Birnbaum,

Ronald E Cannon

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 463—472

Original

Google translation

2,4,6-Tribromophenol (TBP, CAS No.
118-79-6) is a brominated chemical used
in the production of flame-retardant
epoxy resins and as a wood preservative.
TBP is

incorporated into shellfish and consumed

In marine environments,
by predatory fish. Food processing and
water treatment facilities produce TBP
as a byproduct. 2,4,6-Tribromophenol has
been detected in human blood and breast
milk. Biologically, TBP interferes with
estrogen and thyroid hormone signaling,
which regulate important transporters of
the blood-brain barrier (BBB). The BBB
is a selectively permeable barrier
characterized by brain microvessels
which are composed of endothelial cells
mortared by tight-junction proteins.
ATP-binding (ABC) efflux
transporters on the luminal membrane

the

cassette

facilitate removal of unwanted
endobiotics and xenobiotics from the

brain. In this study, we examined the in

246-FVU 7uoE7 =/ — (TBP., CAS
No. 118-79-6) &, HEMRM:— AR T HilE D
g KOARMBIEAIE LCEH SR D R
AT WE T, WERE TiX, TBP I
HIZH A E I, BEER MBI L - THE
INFET, BRINTIE X OUKALER kEE% I
TBP ZEEM & LTHEMRLET, 2,4,6-F
V7 uE7=x/—/VE, b oMkl LO
IS WY Tiake ¥ AGUAY-x IRE L 7/ 1= (5] el e
TBP (LM &AM (BBB) > EIE 7 figids (A
TS5 A ba s L FRRRLE
DY T FIMeEZYEFELET, BBB L,
A N7 var N 7BIZkoT
T U DS ST N R CRERR S AL 5 MK
/NS 2 REI L 3 2 SRR ME N ) T T
T, EHER Eo ATP &1 > b (ABC)
PEH R 7 AR —F —%, bR E L
KRNV KA AT 4 7 A& EREY O
bPrEZEELET, O TIL, BBB D
2 ODEBERNT U AR—=F—ThH% TBP
DAEERNS LOVEFRN O EEZRAEL F L
7o :P¥EHE L X7E (P-gp. ABCBl) B X
O LAl R E % X278 2 (MRP2,
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vivo and ex vivo effects of TBP on two
of the BBB:
(P-gp, ABCB1)
Multidrug Resistance-associated Protein
2 (MRP2, ABCC2),

female

important transporters
P-glycoprotein and
using male and

rats and mice.
2,4,6-Tribromophenol exposure ex wvivo
resulted in a time- (1-3 h) and dose- (1—
100 nM) dependent decrease in P-gp
MRP2

activity was unchanged under identical

transport activity. transport

conditions. Immunofluorescence and
western blotting measured decreases in
P-gp expression after TBP treatment.
ATPase assays indicate that TBP is not a
substrate and does not directly interact
with P-gp. In vivo dosing with TBP (0.4
pmol/kg) produced decreases in P-gp
transport. Co-treatment with selective
(PKC)

prevented the TBP-mediated decreases in

protein kinase C inhibitors

P-gp transport activity.

ABCC2), BMELLMEZMHLTT v k&
VYA, TJAERTD 246-F) 7 ax
7 = ) —/VIRFEIL, P-gp BTG E DR (1
~3 Keft]) BELOHE (1~100punM) K17
H7ellid % 6726 LE Lz, MRP2 kg
PEIXR—SRIFF TR L T ER A, TBP
TR D P-gp BEOBD 2 HIE L=
WwEE v AKX T ay ME, ATPase
7 vt A1E, TBP B EE TidZe<, Pgp &
BEEMAERA LW 2R LTWET,
TBP (0.4upmol / kg) @ invivo #5121V |
P-gp Bt N LE Lz, IR 7T o7 A
»F%F—E¥ C (PKC) FHEAI & DHIRHIT,
TBP %4 L7z P-gp ®likiGMEDIK T 2P &
F L7

The Valosin-Containing Protein Protects the Heart Against Pathological Ca?*

Overload by Modulating Ca?* Uptake Proteins

Shaunrick Stoll, Jing Xi, Ben Ma, Christiana Leimena, Erik J Behringer ...

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 473—484

Original

Google translation

Stress-induced mitochondrial calcium
(Ca2*) overload is a key cellular toxic
effectors and a trigger of cardiomyocyte
death during cardiac ischemic injury

through the opening of mitochondrial

ARNVAFBREI bar RV T LT DA
(Ca 2+) WAMIX, EHERMREET 7
=X —Thbh, I har NI T7EENESE
T4l (MPTP) OB O A& It U 7= O ik
BEFOLFHMRED N Y T — T3,
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permeability transition pore (mPTP). We

previously found that the

valosin-containing protein (VCP), an

ATPase-associated  protein, protects

cardiomyocytes against stress-induced
death and also inhibits mPTP opening in
vitro. However, the underlying molecular
mechanisms are not fully understood.
Here, we tested our hypothesis that VCP
acts as a novel regulator of mitochondrial
Ca2* uptake proteins and resists cardiac
Ca2+ by
mitochondrial Cazt

homeostasis. By using a cardiac-specific

mitochondrial overload

modulating

transgenic (TG) mouse model in which
VCP is overexpressed by 3.5 folds in the
heart compared to the wild type (WT)

mouse, we found that, under the
pathological extra-mitochondrial Ca2+*
overload, Ca2* entry into cardiac

mitochondria was reduced in VCP TG
mice compared to their little-matched WT
mice, subsequently preventing mPTP
opening and ATP depletion under the
Ca2+

overexpression of VCP in the

Mechanistically,
heart

challenge.
resulted in post-translational protein
degradation of the mitochondrial Ca2*
uptake protein 1, an activator of the
mitochondria Ca2* wuniporter that 1is
responsible for mitochondrial calcium
uptake. Together, our results reveal a
new regulatory role of VCP in cardiac

Ca2+

unlock the potential mechanism by which

mitochondrial homeostasis and

VCP confers its cardioprotection.

ATPase B X L XV B THDH N \m v U E
FH 78 (VCP) BLmfiluad A kL
A2 KBNS L, invitro TO mPTP
ORNZAET D Z EEZURNIHEALEL
7o 72120, BT D1 AT = XA LT5E
BICHEINTWERA, T2 TIL, VCP
MI ha FUT O Ca2 +ElVAHZH /XN
7 EOFBAEHR & LTERL, 2 b=
Y RUT D Caz +HEFEMEEZME T2 L1
Lo, DiEDI Fa KU T Ca2 +ilbf
FHZHRPIT D L WO R A MRGE L £ L7z,
VCP NEFAERL (WT) <~ 7 R &g L Cils
i 3.5 fFbFIFEEL T 5 Ol R R T >
2V xz=v 7 (TG) ¥~V AET NAEMMT
HZEIZky, I b= KU T4 Ca2
+HEE R T T, DE~D Ca2 HIE AR FE R &
NELEIFaRUITIEE, FEAE—HK
LTWRWWT =7 2 L L LT VCP TG
~TATHA L, T Ca2 +F v Loy
TTmPTPOBIO & ATP DRV #BFEE L
7oo FEAERIICIZ, DT VCP Ol FIF Bl
., I har R 7o Ca2 +IfthiAsu v
NI L OFIRE Y N7 B R E G &k
ZL, S haYRUTOHLT T LY GA
HIZEETAHI bar N7 Ca2 +=7
— X —OIEFHEALR T 220 £3, —FKIC,
Fx OFEFIT, DI b2 KU 70 Ca
247K AF AL U ATHITH VCP OFF L
I OBE| 2B 572 L, VCP 32 DLl
RiEE T 5T DWEN R A=A LDa v
7w L ET,

141
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NEUROTOXICOLOGY

Benzophenone-3 Passes Through the Blood-Brain Barrier, Increases the Level

of Extracellular Glutamate, and

Induces Apoptotic Processes in

Hippocampus and Frontal Cortex of Rats

Bartosz Pomierny, Weronika Krzyzanowska, Zaneta Broniowska, Beata Strach, Beata

Bystrowska ...

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 485-500

Original

Google translation

Benzophenone-3 is the most commonly
used UV filter. It

through the skin and gastrointestinal

1s well absorbed

tract. Its best-known side effect is the
impact on the function of sex hormones.
Little is known about the influence of
BP-3 on the brain. The aim of this study
was to show whether BP-3 crosses the
blood-brain barrier (BBB), to determine
whether it induces nerve cell damage in
susceptible brain structures, and to
identify the mechanism of its action in
the central nervous system. BP-3 was
administered dermally during the
prenatal period and adulthood to rats.
BP-3 effect on short-term and spatial
memory was determined by novel object
and novel location recognition tests. BP-3
concentrations were assayed in the brain
tissues. In  Dbrain

and peripheral

structures, selected markers of brain

damage were measured. The study
showed that BP-3 is absorbed through
the rat skin, passes through the BBB.

BP-3 raised oxidative stress and induced

NV T e ) o300 b REICER S
N5 U 74 0¥ —T7F, REBLOEE
BhotHmoicliisnEg 7, &b i<mb
TV BEIERIL, AR LE L OBERE~D
WAETT, MIcxtd 5 BP-3 OREIZ O
TIXIFE A EMBA TR, Z DD
HEIX, BP-3 23 MBI (BBB) % il
FTHME I MER L, S E DR
HIRBEZFBRT DN EIDEREL, F
XA TOEDIER A ) = X L EFFET
HZETL, BP-3 1%, HZAERIE IO
AN T v MR Sz, BB X
OZEMReEIcs 4% BP-3 ORI, HrL
WA TV =7 B X OE LWLER#ERT A
MZEoTIRESNE LTz, Ml L USKRH
#fkD> BP-3 IREEZ /3T L E L7, ki
TiE, WREOBIR Sz~ — 7 — 3 HE
INFE L, ZOBIEL BP-3 X7 v b
R/ BRI S 1, BBB &l 5 2 & &
A~LELRE, BP-3 %, IMOMEA LA
ERSE TR RAEFHELE L,
BP-3 3. A L 7=t o Mifask 7 v # <
VEEDREERBEINEE, SAXI VNS
VAR=Z—ORBAEEMIEE LT,
BP-3 |[JAEMFBICITE L EHATLE

the
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apoptosis in the brain. BP-3 increased

the concentration of extracellular
glutamate in examined brain structures
and changed the expression of glutamate
transporters. BP-3 had no effect on
short-term memory but impaired spatial
memory. The present study showed that
dermal BP-3 exposure may cause damage
to neurons what might be associated with
the increase in the level of extracellular
glutamate, most likely evoked by changes
in the expression of GLT-1 and xCT
glutamate transporters. Thus, exposure
to BP-3 may be one of the causes that
the developing

increase risk  of

neurodegenerative diseases.

N, ERFURITIE 2 bIVE Ui, AR,
Fe i BP-3 ##73, GLT-1 8L O'xCT 71
AIVER N T AR—Z —DFRFADEIIC
Ko THIEEZ S5 AlaethEn e b & Ol
fask 7' 2 X Ul L~ L OHINC BE T 5
AREMED B D=2 —n VICHEER B X 2
THREMEDNH D Z 2R LT, LTS T,
BP-3 ~Di#F I3, MR AMREZ FIET D
VR Z@HHRNO 15T D a[REMEN
b ET,

Cadmium Exposure Impairs Adult Hippocampal Neurogenesis

Hao Wang, Glen M Abel, Daniel R Storm, Zhengui Xia

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 501-514

Original

Google translation

Cadmium (Cd) is an environmental

pollutant of considerable interest
throughout the world and potentially a
neurotoxicant. Our recent data indicate
that Cd exposure induces impairment of
learning and

the

hippocampus-dependent

memory in mice. However,
underlying mechanisms for this defect
are not known. The goal of this study was
if Cd inhibits adult

neurogenesis and to identify underlying

to determine

signaling pathways responsible for this

BRI L (Cd) &, R THAR 0BG
Db HEBREBRME TH O | WIERITHRR
FHEME T, R bOREDT — 41T,
Cd IREEN ~ U A DWRHIKAFTHE LR D
EELZFRTHELEZRLTWET, 272
L. ZOXMEOBRAN 2 A T =R NTAH
TY, ZOWFED BIFEIE. Cd 23E A D
BFAEZHETLINE > EHE L, 2ok
EDORRK & 72 DL 70D o 7 F NMRER
WARET D2 LT Uin, FRARYES R
A, #RRE (DG) ORERL T — (SGZ)
O RARFRREATER A /A (aNPC) 23
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Adult

neurogenesis 1s a process in which adult

impairment. hippocampal
neural progenitor/stem cells (aNPCs) in
the subgranular zone (SGZ) of the
dentate gyrus (DG) generate functional
new neurons in the hippocampus which
contributes to hippocampus-dependent
learning and memory. However, studies
concerning the effects of neurotoxicants
on adult hippocampal neurogenesis and
the underlying signaling mechanisms are
Cd

significantly induces apoptosis, inhibits

limited. Here, we report that

proliferation, and 1impairs neuronal
differentiation 1in primary cultured
aNPCs derived from the SGZ. In

addition, the c-Jun NH2-terminal kinase
and p38 mitogen-activated protein kinase

signaling pathways are activated by Cd

and contribute to its  toxicity.
Furthermore, we exposed 8-week-old
male C57BL/6 mice to Cd through

drinking water for 13 weeks to assess the
effects of Cd on adult hippocampal
Cd treatment
of 5-week-old
adult-born cells in the DG and impaired
the  differentiation of  adult-born
These

suggest that Cd exposure impairs adult

neurogenesis in Vivo.

reduced the number

hippocampal neurons. results
hippocampal neurogenesis both in vitro
and in wvivo. This may contribute to
Cd-mediated inhibition of
hippocampus-dependent learning and

memory.

%:%%@@%Lw:;%ny%iﬁb
WEIAOTE LB TFET 27X
Tiottb\ﬁk®w%®WEﬁ$&
WLRDL T FTNMREA T = AL T D
PR EMEE OB 2 RIER b

TWET, ZZTiE, SGd M HIRAE L7-4)
RE54% aNPC C, Cd 7 AR h—v A& K
MEICFEE L, MRIEAH L, Mo b &8
20 WA LET, &I, c-Jun NH2
Kim¥ T —EEB LU p38 v A1 b= 5N
fbZ R Ex T —B L T IGERKIT

d 2 X > TEH LS, ZOEMEICHE L
£9, E5I2. 8HEEDOIED C57BL / 6~
U A &R A L C 13 M Cd ([CHRE
L. in vivo TORMAEHEE R AEIZRTT 2
Cd OBEFMLE L, Cd WHEIZX
V. DG @ 5 s N A E ORI D%
DAL, BRANEENOWE=a2—1 20
MEBEZRbRE LTz, 2o ORI
Cd BE#Z 7N in vitro 38 X TV in vivo @ﬁﬁfﬁk
NDOUEH R A 272D 2 L 2R LT
WET, U, Cd 25 LIERRFED
T LRBOMBNZ T HT 5 ATREMED H Y
£,
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Nrf2-requlated miR-380-3p Blocks the Translation of Sp3 Protein and Its

Mediation of Paraguat-Induced Toxicity in Mouse Neuroblastoma N2a Cells

Zhipeng Cai, Fuli Zheng, Yan Ding, Yanting Zhan, Ruijie Gong ...

Toxicol Sci, Volume 171, Issue 2, October 2019, Pages 515-529

Original

Google translation

Laboratorial and epidemiological
research has established a relationship
between paraquat (PQ) exposure and a
risk for Parkinson’s disease. Previously,
we have investigated the effects of
nuclear factor erythroid 2 related factor 2
(Nrf2) and microRNAs in PQ-induced
neurotoxicity, addressing the function of
miR-380-3p, a microRNA dysregulated by
PQ, as well as Nrf2 deficiency. Nrf2 is
known to mediate the expression of a

variety of genes, including noncoding

genes. By chromatin
immunoprecipitation, we identified the
relationship between Nrf2 and

miR-380-3p in transcriptional regulation.
qRT-PCR, blots,
dual-luciferase
showed that miR-380-3p blocked the

translation of the transcription factor

Western and

reporter gene assay

specificity protein-3 (Sp3) in the absence
of degradation of Sp3 mRNA. Results
based on cell counting analysis, annexin
v-fluorescein  isothiocyanate/propidium
iodide

propidium iodide staining showed that

double-staining assay, and
overexpression of miR-380-3p inhibited

cell proliferation, increased the apoptotic

TR K OVEEAFRIC LD |
(PQ) T L N—F LV IFDY A7 LD
BIfRDSHENL SV E Lo, DR, BZIKf-7R1f
Bk 2 PR 2 (Nrf2) & PQ Rt
PEIZ BT 5 microRNA OR824 L, PQ
(2 & o TR 21272 > 72 microRNA T
% miR-380-3p DHERE & Nrf2 KR XL L
F L7, Nrf2lL, Fa—FERFE2ETLS
EIERBLBEFORBLEENT D Z &2V
LBNTWET, 7 a~vF BRI LD,
GRS 31T D Nrf2 & miR-380-3p DR
REFELE LT, QRT-PCR, VT R¥
vay b BT 2T AN YT 2T —
PULAR—F—BEFT vEAITED,
miR-380-3p I%. Sp3 MRNA D432
RRE CHR BN 75 & o /3 -3 (Sp3)
ODERETny 7352 EBRRSNEL
7o AMIEGHEINT, TRXT U v-T A L
A AV FA T X —MNIavfeTr e
UL TEYREET veA ., BLOg vk S
0v Yy AR 5D <R R,
miR-380-3p D té % 5 B 73 Al il 9 5 A [H. 55
L, 7R F—2AREHIN S, HIRE
fEIE 2R L.~ v AR IEIaE (N2a
[Neuro2a)]) fifiaizdsi) 5 PQ DM, Sp3
D/ 7 X TMEEE A RRE L, M
BT % miR-380-3p (2L - Tk S
NE=Eb 2B LT, LLETOMZE T Sp3

INT a— b
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rate, induced cell cycle arrest, and
intensified the toxicity of PQ in mouse
neuroblastoma (N2a [Neuro2al) cells.
Sp3 inhibited cell
proliferation and eclipsed the alterations
by miR-380-3p in cell

proliferation. Two mediators of apoptosis

Knockdown of

induced

and cell cycle identified in previous

studies as Sp3-regulated, namely
cyclin-dependent kinase inhibitor 1 (p21)
(CaM),

dysregulated by PQ, but not Sp3

and calmodulin were
deficiency. In conclusion, Nrf2-regulated
miR-380-3p inhibited cell proliferation
and enhanced the PQ-induced toxicity in
N2a cells potentially by blocking the
translation Sp3 mRNA. We conclude that
CaM and p21

PQ-induced toxicity

were 1nvolved 1n

BHlE LTHESHET R b= 2 Ll
JAHID 2 SDOAT t =—2— ThbbY
A7V ARLEMER T —PIER 1 (p21) B
KXOHNVEY 22U (CaM) 1E, Sp3 Xz
JETIE22< PQ ICk» THREME SN EL
7o Fiame LT, N2 ic X » G s hr-
miR-380-3p (. MIfHEGE 2 L2 L, BER
IZFIER Sp3 MRNA 27 v 7452 L(C
£ 0. N2a ffRizisit 5 PQ ik &1
LE L, CaM & p21id PQ M
2B LT\ Ll 5,
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