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Editorial

Change is Good: What is New for ToxSci?
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For more than 25 years 7Zoxicological
Sciences has been, and continues to be, a
premier journal in the field of toxicology.
This status is earned in part by the fact
that as science and technologies evolve,
ToxScr responds. Thus, it should be no
surprise that with new eyes overseeing
the best interests of 70xSci, there is some
reorganization of the journal occurring.
New features of the composition of the
editorial board have been put in place to
increase the

impact, rigor,

reproducibility, and transparency of
articles published in 7bxSci as noted
previously (Peters, 2019). The Society of

Toxicology’s Council and Board of...
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There is tremendous interest in

personalized and precision medicine that
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account for individual susceptibilities due
in large part to genetic diversity.
Paradoxically, toxicologists typically limit
their investigations to using genetically
inbred mouse strains or cells or cell lines
with limited genetic heterogeneity. This
1s important to note because decades of
research in pharmacogenomics have
yielded hundreds of genetic variants that
influence the pharmacokinetics and
pharmacodynamics of drugs and
chemicals. Differences in disease risk
among racial/ethnic groups are widely
recognized in the fields of medicine,
epidemiology, and social sciences. In an
era when the National Institutes of
Health is...
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Evaluation of the Relative Performance of Pancreas-Specific MicroRNAs in Rat

Plasma as Biomarkers of Pancreas Injury
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Drug-induced pancreatic injury (DIPI)
has become linked in recent years to
many commonly prescribed medications
from several pharmacological classes.
Diagnosis is currently most often focused
on identification of acute pancreatitis and
generally based on subjective clinical
assessment and serum amylase and

lipase enzymatic activity, which have
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been criticized as being insufficiently
sensitive and specific. The lack of novel
noninvasive biomarkers of DIPI can
impede the advancement of drug
candidates through nonclinical
development and translation into clinical
settings. Pancreas-specific microRNAs
(miRNAs) are currently being evaluated
as biomarkers of DIPI that may
outperform and/or add value to the
interpretation of amylase and lipase. To
assess the relative performance of these
novel miRNAs, a comprehensive
evaluation was conducted to determine
the sensitivity and specificity of detecting
DIPI in rats. Four miRNAs were
evaluated (miR-216a-5p, miR-216b-5p,
miR-217-5p, and miR-375-3p) in plasma
from 10 studies in which rats were
treated with known pancreatic toxicants
to assess sensitivity, and from 10
different studies in which toxicity was
evident in tissues other than pancreas to
assess specificity. The candidate miRNA
biomarker performance was compared
with amylase and lipase, and receiver
operator characteristics (ROC) were
determined. Analysis of ROCs
demonstrated that all four miRNAs
outperformed amylase and lipase in
monitoring acute pancreatic injury
defined as acinar cell
degeneration/necrosis. Specifically,
miR-217-5p had the highest performance
among all biomarkers assessed. The

increased sensitivity and specificity of
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these miRNAs support their use as
biomarkers of DIPI, thereby adding value
to the interpretation of amylase and
lipase measurements in nonclinical
studies. The potential for miRNAs to
serve as translational biomarkers in the
clinic for the monitoring of DIPI is also

supported by this investigation

Computational Toxicology and Databases
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The present study assessed the potential
of a generic physiologically based kinetic
(PBK) model to convert in vitro data for
estrogenicity to predict the in vivo
uterotrophic response in rats for
diethylstibestrol (DES), ethinylestradiol
(EE2), genistein (GEN), coumestrol
(COU), and methoxychlor (MXC). PBK
models were developed using a generic
approach and in vitro
concentration-response data from the
MCEF-7 proliferation assay and the yeast
estrogen screening assay were translated
into in vivo dose-response data.
Benchmark dose analysis was performed
on the predicted data and available in
vivo uterotrophic data to evaluate the

model predictions. The results reveal that
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the developed generic PBK model
adequate defines the in vivo kinetics of
the estrogens. The predicted
dose-response data of DES, EE2, GEN,
COU, and MXC matched the reported in
vivo uterus weight response in a
qualitative way, whereas the quantitative
comparison was somewhat hampered by
the variability in both in vitro and in vivo
data. From a safety perspective, the
predictions based on the MCF-7
proliferation assay would best guarantee
a safe point of departure for further risk
assessment although it may be
conservative. The current study indicates
the feasibility of using a combination of
in vitro toxicity data and a generic PBK
model to predict the relative in vivo
uterotrophic response for estrogenic

chemicals.
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Bisphenol F (BPF) is one of several
Bisphenol A (BPA) substituents that is
increasingly used in manufacturing
industry leading to detectable human
exposure. Whereas a large number of

studies have been devoted to decipher
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BPA effects, much less is known about its
substituents. To support decision making
on BPF’s safety, we have developed a new
computational approach to rapidly
explore the available data on its
toxicological effects, combining text
mining and integrative systems biology,
and aiming at connecting BPF to adverse
outcome pathways (AOPs). We first
extracted from different databases
BPF-protein associations that were
expanded to protein complexes using
protein-protein interaction datasets.
Over-representation analysis of the
protein complexes allowed to identify the
most relevant biological pathways
putatively targeted by BPF. Then,
automatic screening of scientific
abstracts from literature using the text
mining tool, AOP-helpFinder, combined
with data integration from various
sources (AOP-wiki, CompTox, etc.) and
manual curation allowed us to link BPF
to AOP events. Finally, we combined all
the information gathered through those
analyses and built a comprehensive
complex framework linking BPF to an
AOP network including, as adverse
outcomes, various types of cancers such
as breast and thyroid malignancies.
These results which integrate different
types of data can support regulatory
assessment of the BPA substituent, BPF,
and trigger new epidemiological and

experimental studies.
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Developmental and Reproductive Toxicology

Developmental Exposure to PCB153 (2,2',4,4'.5,5-Hexachlorobiphenyl) Alters

Circadian Rhythms and the Expression of Clock and Metabolic Genes

Neelakanteswar Aluru, Keegan S Krick, Adriane M McDonald, Sibel I Karchner
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Polychlorinated biphenyls (PCBs) are
highly persistent and ubiquitously
distributed environmental pollutants.
Based on their chemical structure, PCBs
are classified into non-ortho-substituted
and orthosubstituted congeners.
Non-ortho-substituted PCBs are
structurally similar to dioxin and their
toxic effects and mode of action are
well-established. In contrast, very little is
known about the effects of
ortho-substituted PCBs, particularly,
during early development. The objective
of this study is to investigate the effects
of exposure to an environmentally
prominent ortho-substituted PCB
(2,2°,4,4’,5,5-hexachlorobiphenyl;
PCB153) on zebrafish embryos. We
exposed zebrafish embryos to 3 different
concentrations of PCB153 starting from 4
to 120 hours post-fertilization (hpf). We
quantified gross morphological changes,
behavioral phenotypes, gene expression
changes, and circadian behavior in the
larvae. There were no developmental
defects during the exposure period, but
starting at 7 dpf, we observed spinal
deformity in the 10 pM PCB153 treated
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group. A total of 633, 2227, and 3378
differentially expressed genes were
observed in 0.1 pM (0.036 pg/ml), 1 pM
(0.36 pg/ml), and 10 pM (3.6 pg/ml)
PCB153-treated embryos, respectively. Of
these, 301 genes were common to all
treatment groups. KEGG pathway
analysis revealed enrichment of genes
related to circadian rhythm, FoxO
signaling, and insulin resistance
pathways. Behavioral analysis revealed
that PCB153 exposure significantly
alters circadian behavior. Disruption of
circadian rhythms has been associated
with the development of metabolic and
neurological diseases. Thus,
understanding the mechanisms of action
of environmental chemicals in disrupting
metabolism and other physiological

processes is essential
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Emerging Technologies, Methods, and Models

Evaluation of Resmethrin Toxicity to Neonatal Testes in Organ Culture
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Resmethrin is a widely used pyrethroid
insecticide, which causes low toxicity in
mammals. However, its toxicity in testes
has not been fully investigated.
Therefore, we evaluated the toxicity of
resmethrin in mouse testes using an In
vitro organ culture. Mouse testicular

fragments (MTFs) derived from neonates
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were cultured in medium containing
resmethrin for 30 days. Effects on
spermatogenesis in the cultured testes
were investigated as functions of both
time and dose. Resmethrin significantly
downregulated the transcription levels of
marker genes for spermatogonia and the
number of spermatogenic germ cells
relative to those of the controls, according
to quantitative PCR and
immunostaining. In addition,
spermatocyte was observed in the
control, but not in 50 pM
resmethrin-exposed cultures. Levels of
the SYCP3 meiotic marker and
phosphorylated H2AX decreased by
resmethrin treatment, as observed by
Western blotting. Toxic or apoptotic
effects of resmethrin in Sertoli and
Leydig cells from MTFs were not
observed by immunostaining and Tunnel
assay. No changes in the expression of
steroidogenic enzymes were noted.
Apoptosis was only detected in the germ
cells of resmethrin-treated MTFs. Thus,
the highest dose of resmethrin tested (50
uM) completely inhibited
spermatogenesis, because of apoptosis of
germ cells and spermatocytes. Although
the in vivo toxicity of resmethrin has not
yet been studied in detail, significant
evidence for cytotoxicity was observed in
our organ cultures. This methodological
approach 1s useful for the study of
reproductive toxicity before proceeding to

animal models, as it greatly reduces the
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use of laboratory animals.

Tissue-Engineered Bone Tumor as a Reproducible Human in Vitro Model for

Studies of Anticancer Drugs
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Studies of anticancer therapies in
traditional cell culture models can
demonstrate efficacy of direct-acting
compounds but lack the 3-dimensional
arrangement of the tumor cells and their
tissue-specific microenvironments, both
of which are important modulators of
treatment effects in vivo. Bone cells
reside in complex environments that
regulate their fate and function. A
bioengineered human bone-tumor model
has been shown to provide a
microphysiological niche for studies of
cancer cell behavior. Here, we
demonstrate successful transfer between
2 laboratories and utility of this model in
efficacy studies using well-established
chemotherapeutic agents. The
bioengineered human bone-tumor model
consisted of Ewing sarcoma (RD-ES)
cancer cell aggregates infused into
tissue-engineered bone that was grown
from human mesenchymal stem
cell-derived differentiated into
osteoblasts within mineralized bone

scaffolds. The tumor model was
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maintained in culture for over 5 weeks
and subjected to clinically relevant doses
of linsitinib, doxorubicin, cisplatin,
methotrexate, vincristine,
dexamethasone, or MAP (methotrexate,
doxorubicin, and cisplatin combination).
Drug administration cycles were
designed to mimic clinical treatment
regimens. The bioengineered tumors
were evaluated days to weeks after the
cessation of treatment to monitor the
potential for relapse, using bioengineered
bone and ES cell monolayers as controls.
Drug binding to the scaffolds and media
proteins and gene expression were also
evaluated. We show that a bioengineered
human bone tumor can be used as a
microphysiological model for preclinical
studies of anticancer drugs. We found
that anticancer efficacy was achieved at
concentrations approximating the human
Cmax, In contrast to traditional ES cell
monolayers. These studies show that the
bone-tumor model can be successfully
transferred between laboratories and has
predictive power in preclinical studies.
The effects of drugs on the bone tumors
and healthy bone were studied in
parallel, in support of the utility of this
model for identification of new

therapeutic targets
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A Streamlined and High-Throughput Error-Corrected Next-Generation

Sequencing Method for Low Variant Allele Frequency Quantitation
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Quantifying mutant or variable allele
frequencies (VAFs) of <103 using
next-generation sequencing (NGS) has
utility in both clinical and nonclinical
settings. Two common approaches for
quantifying VAF's using NGS are tagged
single-strand sequencing and duplex
sequencing. While duplex sequencing is
reported to have sensitivity up to 108
VAPF, it is not a quick, easy, or inexpensive
method. We report a method for
quantifying VAFs that are >10-4 that is
as easy and quick for processing samples
as standard sequencing kits, yet less
expensive than the kits. The method was
developed using PCR fragment-based
VAFs of Kras codon 12 in logio
increments from 1075 to 10, then
applied and tested on native genomic
DNA. For both sources of DNA, there is a
proportional increase in the observed
VAF to input VAF from 10~ to 100%
mutant samples. Variability of
quantitation was evaluated within
experimental replicates and shown to be
consistent across sample preparations.
The error at each successive base read
was evaluated to determine if there is a
limit of read length for quantitation of
>10-4, and it was determined that read
lengths up to 70 bases are reliable for

quantitation. The method described here
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1s adaptable to various oncogene or tumor
suppressor gene targets, with the
potential to implement multiplexing at
the initial tagging step. While easy to
perform manually, it is also suited for
robotic handling and batch processing of
samples, facilitating detection and
quantitation of genetic carcinogenic
biomarkers before tumor formation or in

normal-appearing tissue.
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To address concerns around age-related
sensitivity to pyrethroids, a life-stage
physiologically based pharmacokinetic
(PBPK) model, supported by in vitroto in
vivo extrapolation (IVIVE) was
developed. The model was used to predict
age-dependent changes in target tissue
exposure of 8 pyrethroids; deltamethrin
(DLM), cis-permethrin (CPM),
trans-permethrin, esfenvalerate,
cyphenothrin, cyhalothrin, cyfluthrin,
and bifenthrin. A single model structure
was used based on previous work in the
rat. Intrinsic clearance (CLint) of each
individual cytochrome P450 or

carboxylesterase (CES) enzyme that are
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active for a given pyrethroid were
measured in vitro, then biologically
scaled to obtain in vivo age-specific total
hepatic CLint. These IVIVE results
indicate that, except for bifenthrin, CES
enzymes are largely responsible for
human hepatic metabolism (>50%
contribution). Given the high efficiency
and rapid maturation of CESs, clearance
of the pyrethroids is very efficient across
ages, leading to a blood flow-limited
metabolism. Together with age-specific
physiological parameters, in particular
liver blood flow, the efficient metabolic
clearance of pyrethroids across ages
results in comparable to or even lower
internal exposure in the target tissue
(brain) in children than that in adults in
response to the same level of exposure to
a given pyrethroid (Cnax ratio in brain
between 1- and 25-year old = 0.69, 0.93,
and 0.94 for DLM, bifenthrin, and CPM,
respectively). Our study demonstrated
that a life-stage PBPK modeling
approach, coupled with IVIVE, provides a
robust framework for evaluating
age-related differences in
pharmacokinetics and internal target
tissue exposure in humans for the

pyrethroid class of chemicals
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Exposure to 4,4'-methylene diphenyl
diisocyanate (MDI) in the occupational
setting may lead to development of
occupational asthma (OA), and the
underlying molecular mechanisms of
MDI-induced disease pathogenesis
remain an active area of research. Using
a nose-only mouse inhalation model, we
find that circulating microRNA
(miR)-206-3p and miR-381-3p are
downregulated after MDI exposure;
however, cellular miR-206-3p and
miR-381-3p responses after MDI aerosol
exposure and their pathophysiological
roles in MDI-OA are unknown. We
hypothesize that miR-206-3p and
miR-381-3p-regulated mechanisms cause
increased expression of the inducible
nitric oxide synthase GNOS) after MDI
aerosol exposure. We examined cellular
miR-206-3p and miR-381-3p,
calcineurins, nuclear factors of activated
T cells (NFATSs), and iNOS levels from
both nose-only exposed murine
bronchoalveolar lavage cells (BALCs) and
differentiated THP-1 macrophages
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treated with MDI-glutathione (GSH)
conjugates. Both in vivo murine MDI
aerosol exposure and 1n vitro MDI-GSH
exposures in THP-1 macrophages result
in downregulation of endogenous
miR-206-3p and miR-381-3p and
upregulation of PPP3CA and iNOS
expression. Transfection of THP-1
macrophages with miR-inhibitor-206-3p
and miR-inhibitor-381-3p resulted in the
upregulation of PPP3CA and iNOS.
Using RNA-induced silencing complex
immunoprecipitation and translational
reporter assays, we verified that
PPP3CA, but not INOS, 1s directly
targeted by both miR-206-3p and
miR-381-3p. Downregulation of
miR-206-3p and miR-381-3p following by
MDI exposure induces calcineurin/NFAT
signaling-mediated INOS transcription in

macrophages and BALCs.
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Ambient ozone (O3) exposure has serious
consequences on respiratory health,
including airway inflammation and
injury. Decades of research have yielded

thorough descriptions of these outcomes;

Google translation
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however, less 1s known about the
molecular processes that drive them. The
aim of this study was to further describe
the cellular and molecular responses to
Os exposure in murine airways, with a
particular focus on transcriptional
responses in 2 critical pulmonary tissue
compartments: conducting airways (CA)
and airway macrophages (AM). After
exposing adult, female C57BL/6J mice to
filtered air, 1 or 2 ppm O3, we assessed
hallmark responses including airway
inflammation (cell counts and cytokine
secretion) and injury (epithelial
permeability), followed by gene
expression profiling of CA and AM by
RNA-seq. As expected, we observed
concentration-dependent increases in
airway inflammation and injury.
Conducting airways and AM both
exhibited changes in gene expression to
both 1 and 2 ppm Os that were largely
compartment-specific. In CA, genes
associated with epithelial barrier
function, detoxification processes, and
cellular proliferation were altered, while
O3 affected genes involved in innate
immune signaling, cytokine production,
and extracellular matrix remodeling in
AM. Further, CA and AM also exhibited
notable differences in concentration—
response expression patterns for large
numbers of genes. Overall, our study has
described transcriptional responses to
acute Os exposure, revealing both shared

and unique gene expression patterns
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across multiple concentrations of Os and
in 2 important Os-responsive tissues.
These profiles provide broad mechanistic
insight into pulmonary Os toxicity, and
reveal a variety of targets for focused

follow-up studies.
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The airway epithelium is critical for
maintaining innate and adaptive
immune responses, and occupational
exposures that disrupt its immune
homeostasis may initiate and amplify
airway inflammation. In our previous
study, we demonstrated that silver
nanoparticles (AgNP), which are
engineered nanomaterials used in
multiple applications but primarily in the
manufacturing of many antimicrobial
products, induce toxicity in organotypic
cultures derived from murine tracheal
epithelial cells (MTEC), and those
differentiated toward a “Type 2
[T2]-Skewed” phenotype experienced an
increased sensitivity to AgNP toxicity,
suggesting that asthmatics could be a

sensitive population to AgNP exposures

OB R E AR S KON I S I &
HEFFT 272 0DICEHETH Y . ZORIEES
P % BL IR SENR R 1 T RGE R E 2 Bl Ah s L O
HIET D RN H Y £, R B OLIH]
DO TIX, EEOMBTEILEL OHHE
G ORGEIHEH SN AL T/ METH
L8F 2R (AgNP) 23, v ARE B
Hil (MTEC) HISROERIRHEM B IO
LT b DO TERMEEFIT D 2 & &2 EGE
LE L7 [Type 2 [T2] -Skewed] FHAIZ
7> Tik, AgNP 2% 2 sz M A3
HL, Wi SR IICEEREE T AgNP %
TR/ C & B FIREME DS RIS X E
L7z, 7272 L, ZoBEETHEXERHE (G
XP) DFEAERAD A J1 = X LD FEHETETE
EFRINTVER A, RIFFETIE, RNA >~
— T AEFERLTIBE e 7y A4 )
50 L, AgNP FHPEICKd 5 GXP 2hi
DOFAER D ERE IR T 272012, §F



https://academic.oup.com/toxsci/article/173/1/131/5575766
https://academic.oup.com/toxsci/article/173/1/131/5575766
https://academic.oup.com/toxsci/article/173/1/131/5575766

Google Translaion/ AE]C triat

in occupational settings. However, the
mechanistic basis for this genotype x
phenotype (G x P) interaction has yet to
be defined. In this study, we conducted
transcriptional profiling using
RNA-sequencing to predict the
enrichment of specific canonical
pathways and upstream transcriptional
regulators to assist in defining a
mechanistic basis for G x P effects on
AgNP toxicity. Organotypic cultures were
derived from MTEC across 2 genetically
inbred mouse strains (A/J and C57BL/6J
mice), 2 phenotypes (“Normal” and
“T2-Skewed”), and 1 AgNP exposure (an
acute 24 h exposure) to characterize G X
P effects on transcriptional response to
AgNP toxicity. The “T2-Skewed”
phenotype was marked by increased
pro-inflammatory T17 responses to AgNP
toxicity, which are significant predictors
of neutrophilic/difficult-to-control asthma
and suggests that asthmatics could be a
sensitive population to AgNP exposures
in occupational settings. This study
highlights the importance of considering
G X P effects when identifying these
sensitive populations, whose underlying
genetics or diseases could directly modify

their response to AgNP exposures
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Growing evidence from studies with
children and animal models suggests
that elevated levels of manganese during
early development lead to lasting
cognitive and fine motor deficits. This
study was performed to assess
presynaptic biogenic amine function in
forebrain of adult Long-Evans rats
exposed orally to 0, 25, or 50 mg
Mn/kg/day over postnatal day 1-21 or
continuously from birth to the end of the
study (approximately postnatal day 500).
Intracerebral microdialysis in awake rats
quantified evoked outflow of biogenic
amines in the right medial prefrontal
cortex and left striatum. Results
indicated that brain manganese levels in
the early life exposed groups (postnatal
day 24) largely returned to control levels
by postnatal day 66, whereas levels in the
lifelong exposed groups remained
elevated 10%—20% compared with
controls at the same ages. Manganese
exposure restricted to the early postnatal
period caused lasting reductions in
cortical potassium-stimulated
extracellular norepinephrine, dopamine,
and serotonin, and reductions in striatal
extracellular dopamine. Lifelong
manganese exposure produced similar
effects with the addition of significant

decreases in cortical dopamine that were
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not evident in the early postnatal
exposed groups. These results indicate
that early postnatal manganese exposure
produces persistent deficits in cortical
and striatal biogenic amine function.
Given that these same animals exhibited
lasting impairments in attention and fine
motor function, these findings suggest
that reductions in catecholaminergic
activity are a primary factor underlying
the behavioral effects caused by
manganese, and indicate that children
exposed to elevated levels of manganese
during early development are at the
greatest risk for neuronal deficiencies

that persist into adulthood.
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Breast cancer (BC) is the most common
cancer among women. Fortunately, BC
survival rates have increased because the
implementation of adjuvant
chemotherapy leading to a growing
population of survivors. However,
chemotherapy-induced cognitive
impairments (CICIs) affect up to 75% of
BC survivors and may be driven by
inflammation and oxidative stress.

Chemotherapy-induced cognitive
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impairments can persist 20 years and
hinder survivors’ quality of life. To
identify early effects of CMF
administration in mice, we chose to
evaluate adult female mice at 2-week
postchemotherapy. Mice received weekly
IP administration of CMF (or saline) for 4
weeks, completed behavioral testing,
and were sacrificed 2 weeks following
their final CMF injection. Behavioral
results indicated long-term memory
(LTM) impairments postchemotherapy,
but did not reveal short-term memory
deficits. Dendritic morphology and spine
data found increases in overall spine
density within CA1 basal and CA3 basal
dendrites, but no changes in DG, CA1
apical, or CA3 apical dendrites. Further
analysis revealed decreases in
arborization across the hippocampus
(DG, CA1 apical and basal, CA3 apical
and basal). These physiological changes
within the hippocampus correlate with
our behavioral data indicating LTM
impairments following CMF
administration in female mice 2-week
postchemotherapy. Hippocampal cytokine
analysis identified decreases in IL-1a,
1L-18, IL-3, IL-10, and TNF-a levels.
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Heterocyclic aromatic amines (HAAs) are
mutagens and potential human carcinogens. Our
group and others have demonstrated that HAAs
may also produce selective dopaminergic
neurotoxicity, potentially relevant to Parkinson’s
disease (PD). The goal of this study was to
elucidate mechanisms of HAA-induced
neurotoxicity through examining a translational
biochemical weakness of common PD models.
Neuromelanin is a pigmented byproduct of
dopamine metabolism that has been debated as
being both neurotoxic and neuroprotective in PD.
Importantly, neuromelanin is known to bind and
potentially release dopaminergic neurotoxicants,
including HAAs (eg, B-carbolines such as
harmane). Binding of other HAA subclasses (e,
aminoimidazoaazarenes) to neuromelanin has not
been investigated, nor has a specific role for
neuromelanin in mediating HAA-induced
neurotoxicity been examined. Thus, we
investigated the role of neuromelanin in
modulating HAA-induced neurotoxicity. We
characterized melanin from Sepia officinalis and
synthetic dopamine melanin, proposed
neuromelanin analogs with similar biophysical
properties. Using a cell-free assay, we
demonstrated strong binding of harmane and
2-amino-1-methyl-6-phenylimidazo[4,5- blpyridine
(PhIP) to neuromelanin analogs. To increase
cellular neuromelanin, we transfected SH-SY5Y
neuroblastoma cells with tyrosinase. Relative to
controls, tyrosinase-expressing cells exhibited

increased neuromelanin levels, cellular HAA

BHREAGEFBRT I (HAA) |
BIFMEWETHY | ﬁf%ﬁt %
DAMETT, RebD I N—T772
ElE. HAA 3/ 8—F% Y 9% (PD)
BT 5 Al REME N & D IBINAY K —
R UAEE MR EE S X R T
AREMENH D Z E B EFELE LTz,
Z OWFFED BRI, — k8972 PD €5
IVOWHEALTFRIGE S AT DH Z &
LD HAAGERMRREMED A 1 =X
A%%%?é:kfbt0:;~m
AT =0, R—= o6k
PERIFER) CTdb 0 | PD CTHRE ML &
REFED S CTh D L iam ST
F9, BERI LI
=T HAA (B, ~ =l EDB-
ANHRY V) T ED R—r33 AEH)
PEFRREEIEM ISR G L, IBMERIC
BT Z EnmbnThET, i
DHAAY T 7 F 2 (Thebb, 73
JAIFETHLY) D=a—n R
T SOREAITTES N TES
T HAA SRR IE DT IZ I 1T
Homa—R AT = OREDOEEND
Baf&h CWERA, Lo T,
HAA FR R ORE IcB I 5=
a—n AT = D&E & ﬁﬁbib
oo BETF T 4T REBRKE
—RIVAT U NH AT =R
AT, FEELO AW BRI R %
FFoma—mAo=2T7n sz
RLELL, BT v &A1 ZHH
LT, /b=l 2273 7-1-2F

L =a—a X7




Google Translaion/ AE]C triat

uptake, cell toxicity, and oxidative damage. Given
that typical cellular and rodent PD models form
far lower neuromelanin levels than humans,
there is a critical translational weakness in
assessing HAA-neurotoxicity. The primary
impacts of these results are identification of a
potential mechanism by which HAAs accumulate
in catecholaminergic neurons and support for the

need to conduct neurotoxicity studies in systems

forming neuromelanin.
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Cadmium (Cd) is a heavy metal of great
public health concern. Recent studies
suggested a link between Cd exposure
and cognitive decline in humans. The £4
allele, compared with the common &3

allele, of the human apolipoprotein E
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gene (ApoE) is associated with
accelerated cognitive decline and
increased risks for Alzheimer’s disease
(AD). To investigate the
gene-environment interactions (GxE)
between ApoE-£4 and Cd exposure on
cognition, we used a mouse model of AD
that expresses human ApoE-£3
(ApoE3-KI [knock-in]) or ApoE-e4
(ApoE4-KI). Mice were exposed to 0.6
mg/l CdCls through drinking water for 14
weeks and assessed for
hippocampus-dependent memory. A
separate cohort was sacrificed
immediately after exposure and used for
Cd measurements and immunostaining.
The peak blood Cd was 0.3-0.4 pg/l,
within levels found in the U.S. general
population. All Cd-treated animals
exhibited spatial working memory
deficits in the novel object location test.
This deficit manifested earlier in
ApoE4-KI mice than in ApoE3-KI within
the same sex and earlier in males than
females within the same genotype.
ApoE4-KI but not ApoE3-KI mice
exhibited reduced spontaneous
alternation later in life in the T-maze
test. Finally, Cd exposure impaired
neuronal differentiation of adult-born
neurons in the hippocampus of male
ApoE4-KI mice. These data suggest that
a GxE between ApoE4 and Cd exposure
leads to accelerated cognitive impairment
and that impaired adult hippocampal

neurogenesis may be one of the
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underlying mechanisms. Furthermore,
male mice were more susceptible than
female mice to this GxE effect when

animals were young
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Use of high-throughput, in vitro
bioactivity data in setting a
point-of-departure (POD) has the
potential to accelerate the pace of human
health safety evaluation by informing
screening-level assessments. The
primary objective of this work was to
compare PODs based on high-throughput
predictions of bioactivity, exposure
predictions, and traditional hazard
information for 448 chemicals. PODs
derived from new approach
methodologies (NAMs) were obtained for
this comparison using the 50th (PODnawm,
50) and the 95th (PODnawm, 95) percentile
credible interval estimates for the
steady-state plasma concentration used
in in vitro to in vivo extrapolation of
administered equivalent doses. Of the
448 substances, 89% had a PODnawm, 95
that was less than the traditional POD
(PODvraditiona) value. For the 48
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substances for which PODtraditional <
PODnawm, 95, the PODxam and PODtraditional
were typically within a factor of 10 of
each other, and there was an enrichment
of chemical structural features associated
with organophosphate and carbamate
insecticides. When PODtraditional <
PODnawm, 95, 1t did not appear to result
from an enrichment of PODtraditional based
on a particular study type (eg,
developmental, reproductive, and chronic
studies). Bioactivity:exposure ratios,
useful for identification of substances
with potential priority, demonstrated
that high-throughput exposure
predictions were greater than the
PODnawm, 95 for 11 substances. When
compared with threshold of toxicological
concern (TTC) values, the PODnawm, 95 was
greater than the corresponding TTC
value 90% of the time. This work
demonstrates the feasibility, and
continuing challenges, of using in vitro
bioactivity as a protective estimate of
POD in screening-level assessments via a

case study.

PODtraditional <PODNAM, 95 DA,
EDWIEE A 7 (6. HHE, BMEFZE 7R
L) 1ZHES\ 7= PODtraditional DE#HEIZ &
Db OTIERWE D T, AWIEE - BE
72 B S8 2 R D W D RFE AR D 2R TR
HiZ, ~NA A —F v b BET R
PODNAM L ¥ HR& <, 11 MEIZHONT
95 ThDHZ LEFIEL* L, HHHM
SOMIME (TTC) il & k9% & . PODNAM
95 |Ixf)5 9% TTCHED 90% L b & K& M
Sy TOMERIEZ, F—AAXT 4 =L
AT == 7 LUL Ol BT S
POD OIR#ERHERE & LT in vitro A9iEME
T 5 2 & OEBLRTRENE: & ke 725
MERLTWET,




	Toxicological Sciences Volume 173, Issue 1, January 2020
	Editorial
	Change is Good: What is New for ToxSci?
	ToxPoint
	ToxPoint: In the Era of Precision Medicine, Diversity Should Not Be Neglected in Chemical Safety Assessment
	Biomarkers
	Evaluation of the Relative Performance of Pancreas-Specific MicroRNAs in Rat Plasma as Biomarkers of Pancreas Injury
	Computational Toxicology and Databases
	Development of a Generic Physiologically Based Kinetic Model to Predict In Vivo Uterotrophic Responses Induced by Estrogenic Chemicals in Rats Based on In Vitro Bioassays
	Deciphering Adverse Outcome Pathway Network Linked to Bisphenol F Using Text Mining and Systems Toxicology Approaches
	Developmental and Reproductive Toxicology
	Developmental Exposure to PCB153 (2,2’,4,4’,5,5’-Hexachlorobiphenyl) Alters Circadian Rhythms and the Expression of Clock and Metabolic Genes
	Emerging Technologies, Methods, and Models
	Evaluation of Resmethrin Toxicity to Neonatal Testes in Organ Culture
	Tissue-Engineered Bone Tumor as a Reproducible Human in Vitro Model for Studies of Anticancer Drugs
	A Streamlined and High-Throughput Error-Corrected Next-Generation Sequencing Method for Low Variant Allele Frequency Quantitation
	Exposure Sciences
	Development and Application of a Life-Stage Physiologically Based Pharmacokinetic (PBPK) Model to the Assessment of Internal Dose of Pyrethroids in Humans
	Molecular, Biochemical and Systems Toxicology
	Acute 4,4′-Methylene Diphenyl Diisocyanate Exposure-Mediated Downregulation of miR-206-3p and miR-381-3p Activates Inducible Nitric Oxide Synthase Transcription by Targeting Calcineurin/NFAT Signaling in Macrophages
	Transcriptional Profiling of the Murine Airway Response to Acute Ozone Exposure
	Nanotoxicology
	The Effects of Genotype × Phenotype Interactions on Transcriptional Response to Silver Nanoparticle Toxicity in Organotypic Cultures of Murine Tracheal Epithelial Cells
	Neurotoxicology
	Early Postnatal Manganese Exposure Reduces Rat Cortical and Striatal Biogenic Amine Activity in Adulthood
	Early Effects of Cyclophosphamide, Methotrexate, and 5-Fluorouracil on Neuronal Morphology and Hippocampal-Dependent Behavior in a Murine Model
	Neuromelanin Modulates Heterocyclic Aromatic Amine-Induced Dopaminergic Neurotoxicity
	The Effects of Gene-Environment Interactions Between Cadmium Exposure and Apolipoprotein E4 on Memory in a Mouse Model of Alzheimer’s Disease
	Regulatory Science, Risk Assessment and Decision Making
	Utility of In Vitro Bioactivity as a Lower Bound Estimate of In Vivo Adverse Effect Levels and in Risk-Based Prioritization



