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Editorial
Moving Forward With ToxSci
Jeffrey M Peters

Toxicol. Sci. (Feb. 2020) 173 (2) : 227-228

Original

Google translation

The cover has been changed. The mission
and scope of the journal was adjusted to
be more inclusive of all toxicologists. The
infrastructure in leadership is
expanding. What could possibly be left to
do to improve 7bxSeci? The journal
continues to evolve with measures that
will influence authors, editorial board
members/reviewers, the peer review
process, and the “readability” of articles
in the journal. In addition to other
changes made in the past 6 months
(Peters, 2019a, 2020), there are other
areas that have now been updated to
improve the impact of articles published

in 7oxSci. 1t is essential to continually.
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Biomarkers

A Novel MicroRNA Signature for Cholestatic Drugs in Human Hepatocytes and

Its Translation into Novel Circulating Biomarkers for Drug-Induced Liver Injury

Patients

Mireia Lopez-Riera, Isabel Conde, José V Castell, Ramiro Jover
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Drug-induced liver injury (DILI)
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diagnosis and classification
(hepatocellular, cholestatic, and mixed)
relies on traditional clinical biomarkers
(eg ALT and ALP), despite limitations
such as extrahepatic interferences,
narrow dynamic ranges, and low
mechanistic value. microRNAs may be
very useful for complementing traditional
DILI biomarkers but most studies in this
direction have considered only
paracetamol poisoning. Thus the value of
microRNAs (miRNAs) as biomarkers for
idiosyncratic DILI has not yet been
demonstrated. In this study, we first
examined the effect of model cholestatic
drugs on the human hepatocyte
miRNome by RNAseq and RT-qPCR.
Results demonstrated that
chlorpromazine, cyclosporin A, and ANIT
induced (miR-21-3p, -21-5p, -22-3p,
-27a-5p, -1260b, -34a-5p, and -98-5p) and
repressed (-122-5p, -192-5p, -30c-5p,
-424-5p, and -16-5p) specific miRNAs in
sandwich-cultured upcyte hepatocytes.
However, no common signature was
found for cholestatic drugs. Next we
investigated the levels of these miRNA in
human serum and found that most were
also significantly altered in
cholestatic/mixed DILI patients upon
hospital/ambulatory admission. However,
miR-122-5p, -192-5p, -34a-5p, and -22-3p
demonstrated a much more significant
induction in patients with hepatocellular
DILI, thus revealing better specificity for

hepatocellular damage. Time-course

A, By oW, BIONRE) X, st
T, T A F I v LU RO
BIME 72 & OHIBRIZ S 2shb B3, fWERD
BRIRSA A~ —T— (ALT B X O'ALP 72 &)
[ZHAF L CUWES,  microRNA X, fEkD
DILI A A~ — I —Z 455 T 2 DIZIEF I
BB ETR, ZOFMDITE A EDHE
Tld, RNTEXE—LHHEOLNEE SN
TWET, LEERo>T, FFEAYDILI O3 A
A< —H—& L TD microRNA (miRNA)
OMEILELEESI N TWEFA, O
72 ClE. &I RNAseq 8 L OV RT-gPCR
2k, & MFMLE miRNome (2xf9 % €
TNEH D S WO R A~ F Lz, #E
R, ranryavwrr, YIuAKRY
A, B X O ANIT 2835 (miR-21-3p. -21-5p,
-22-3p. -27a-5p. -1260b, -34a-5p. Bk
U-98-5p) I L Ol ( -122-5p. -192-5p,
-30c-5p. -424-5p, B L -16-5p) #o K
A v FREET v YA MNFMRIZE T 55
ED mMIRNA, LU, I8t 9D oo —ix
W72y 732 F v X Ao FHATLT,
W2, B FMIfEH O Z 5D miRNA O LX
NEFE L, 1T E A ENRBEA R AR IS
AR 9 SRS DILI B T H A E A1k
THZEEHALELL, 2720,
miR-122-5p, -192-5p, -34a-5p. B LV
-22-3p IZ. ATHIG DILI BBE TIX D MICHE
REE AR Lcle s, IR E Ik 5
KO ENTRERENRBH LN £ L,
IR 34T IC L v . -1260b & -146 | ALP
IR a7 7 A L EFFo TN
D, XAFTI I LU UBRIANT ENRRE
. -16-5p &-45la [ TADMHEEZRLEL
Too T, -122-5p B L U-192-5p 1T ALT
EFHEALCWE LN, A FIv s Ly




Google Translaion/ AE]C triat

analyses demonstrated that -1260b and
-146 had a very similar profile to ALP,
but with wider dynamic ranges, while
-16-5p and -451a showed a negative
correlation. Conversely, -122-5p and
-192-5p correlated with ALT but with
wider dynamic ranges and faster
recoveries. Finally, the 122/451a and
122/16 ratios showed excellent prediction
performances in both the study [area
under the receiver operating
characteristic curve (AUROC) >0.93] and
the validation cohort (AUROC > 0.82),
and can, therefore, be postulated for the
first time as circulating miRNA

biomarkers for idiosyncratic DILI.
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Identification of Serum Biomarkers to Distinquish Hazardous and Benign

Aminotransferase Elevations

Joel H Vazquez, Melissa M Clemens,

Kennon-McGill ...
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The standard circulating biomarker of
liver injury in both clinical settings and
drug safety testing is alanine
aminotransferase (ALT). However, ALT
elevations sometimes lack specificity for
tissue damage. To 1dentify novel serum
biomarkers with greater specificity for
injury, we combined unique animal
models with untargeted proteomics,

followed by confirmation with
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immunoblotting. Using proteomics, we
identified 109 proteins in serum from
mice with acetaminophen
(APAP)-induced liver injury that were not
detectable in serum from mice with
benign ALT elevations due to high-dose
dexamethasone (Dex). We selected 4
(alcohol dehydrogenase 1A1 [Aldhlall,
aldehyde dehydrogenase 1 [Adh1],
argininosuccinate synthetase 1 [Ass1],
and adenosylhomocysteinase [Ahcyl)
with high levels for further evaluation.
Importantly, all 4 were specific for injury
when using immunoblots to compare
serum from Dex-treated mice and mice
with similar lower ALT elevations due to
milder models of APAP or
bromobenzene-induced liver injury.
Immunoblotting for ALDH1A1, ADH1,
and ASS1 in serum from APAP overdose
patients without liver injury and APAP
overdose patients with mild liver injury
revealed that these candidate biomarkers
can be detected in humans with moderate
liver injury as well. Interestingly, further
experiments with serum from rats with
bile duct ligation-induced liver disease
indicated that Aldhlal and Adhl are not
detectable in serum in cholestasis and
may therefore be specific for
hepatocellular injury and possibly even
drug-induced liver injury, in particular.
Overall, our results strongly indicate that
ALDHI1A1, ADH1, and ASS1 are
promising specific biomarkers for liver

injury. Adoption of these biomarkers
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could improve preapproval drug safety

assessment

Biotransformation, Toxicokinetics, and Pharmacokinetics

Maternal and Fetal Blood Pharmacokinetics and Organ Distribution of Atrazine,

Propazine, Simazine, and Their Metabolites in Pregnant Rats After Chronic Oral

Administration

Nolwenn Brandhonneur, Vincent Hutin, Cécile Chevrier, Sylvaine Cordier, Pascal Le

Corre

Toxicol. Sci. (Feb. 2020) 173 (2) : 255—266
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Environmental contamination by
chlorotriazines has been evidenced in
mother-child cohort suggesting more
detailed risk assessment of these
compounds in drinking water. Exposure
of rodents to atrazine (ATZ) has been
associated with alterations of endocrine
and reproductive functions by disrupting
neuroendocrine control at hypothalamus
level. Perinatal exposure to low doses of
ATZ has been associated with
reproductive dysfunction, and to
behavioral abnormalities in adult
exposed during embryogenesis. The
objectives of the current investigation
were to (1) evaluate the influence of
physicochemical properties of
chlorotriazines on tissue distribution in
pregnant rats and in fetuses and (2) gain
a better understanding of fetal
distribution of chlorotriazines in specific
tissues, particularly in brain. Serial blood

samples were obtained from pregnant
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rats after administration of ATZ,
propazine (PRO), and simazine (SIM) via
oral route at a dose of 10 mg/kg from day
15 to day 19. Maternal and fetal tissues
were harvested at day 20, 24 h after the
last dosing. The metabolic extraction
ratio was estimated to 87% suggesting a
significant first-pass effect explaining the
low oral bioavailability. Blood exposure to
parent compounds (ATZ, PRO, and SIM)
was negligible (lower than 5%) compared
with metabolite exposure. The main
metabolite exposure involved
diamino-s-chlorotriazine, ranging from
60% to 90% depending on the molecules
administered. A correlation between
tissue-to-blood ratio and physicochemical
descriptors was observed for fat and
mammary gland tissues but not for brain
in adult rats. A more pronounced
distribution in fetal brain was observed
for ATZ and PRO, the 2 most lipophilic

compounds
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Mechanisms of Metabolism Interaction Between p-Cresol and Mycophenolic

Acid
Yan Rong, Tony K L Kiang
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Mycophenolic acid (MPA) is commonly
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kidney transplantation. The primary

metabolic pathways of MPA are hepatic
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glucuronidation through
UDP-glucuronosyltransferase (UGT) enzymes
in the formation of MPA-glucuronide (MPAG,
major pathway) and MPA-acyl glucuronide
(AcMPAG). p-Cresol, a potent uremic toxin
known to accumulate in patients with renal
dysfunction, can potentially interact with
MPA via the inhibition of glucuronidation. We
hypothesized that the interaction between
MPA and p-cresol is clinically relevant and
that the estimated exposure changes in the
clinic are of toxicological significance. Using
in vitro approaches (ie, human liver
microsomes and recombinant enzymes), the
potency and mechanisms of inhibition by
pcresol towards MPA glucuronidation were
characterized. Inter-individual variabilities,
effects of clinical co-variates, in vitro-in vivo
prediction of likely changes in MPA exposure,
and comparison to other toxins were
determined for clinical relevance. p-Cresol
inhibited MPAG formation in a potent and
competitive manner (K=5.2 uM in pooled
human liver microsomes) and the interaction
was primarily mediated by UGT1A9. This
Interaction was estimated to increase plasma
MPA exposure in patients by approximately
1.8-fold, which may result in MPA toxicity.
The mechanism of inhibition for AcMPAG
formation was noncompetitive (Ki=127.5 uM)
and less likely to be clinically significant.
pCresol was the most potent inhibitor of
MPA-glucuronidation compared with other
commonly studied uremic toxins (eg,
indole-3-acetic acid, indoxyl sulfate, hippuric

acid, kynurenic acid, and
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3-carboxy-4-methyl-5-propyl-2-furanpropionic

acid) and its metabolites (ie, p-cresol sulfate

and prcresol glucuronide). Our findings

indicate that the interaction between p-cresol

and MPA i1s of toxicological significance and

warrants clinical investigation
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Computational Toxicology and Databases
Extrapolating In Vitro Screening Assay Data for Thyroperoxidase Inhibition to

Predict Serum Thyroid Hormones in the Rat

Iman Hassan, Hisham El-Masri, Jermaine Ford, Amanda Brennan, Sakshi Handa ...
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Thyroperoxidase (TPO) is an enzyme
essential for thyroid hormone (TH)
synthesis and a target site for a number
of xenobiotics that disrupt TH
homeostasis. An in vitro high-throughput
screening assay for TPO inhibition, the
Amplex UltraRed-TPO (AUR-TPO), has
been used to screen the ToxCast chemical
libraries for this action. Output from this
assay would be most useful if it could be
readily translated into an in vivo
response, namely a reduction of TH in
serum. To this end, the relationship
between TPO inhibition in vitro and
serum TH decreases was examined in
rats exposed to 2 classic TPO inhibitors,
propylthiouracil (PTU) and methimazole
(MMI). Serum and gland PTU, MMI, and
TH levels were quantified using tandem
liquid chromatography mass

spectrometry. Thyroperoxidase activity
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was determined in thyroid gland
microsomes treated with PTU or MMI in
vitro and ex vivo from thyroid gland
microsomes prepared from exposed
animals. A quantitative model was
constructed by contrasting in vitro and ex
vivo AUR-TPO results and the in vivo
time-course and dose-response analysis.
In vitro'ex vivo correlations of AUR-TPO
outputs indicated that less than 30%
inhibition of TPO in vitro was sufficient
to reduce serum T4 by 20%, a degree of
regulatory significance. Although further
testing of model estimates using other
TPO inhibitors is essential for
verification of these initial findings, the
results of this study provide a means to
translate in vitro screening assay results
into predictions of in vivo serum T4

changes to inform risk assessment.
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In vitro :

Genome-Scale Model-Based Identification of Metabolite Indicators for Early

Detection of Kidney Toxicity

Venkat R Pannala, Kalyan C Vinnakota, Shanea K Estes, Irina Trenary, Tracy P O'

Brien ...

Toxicol. Sci. (Feb. 2020) 173 (2) : 293-312
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Identifying early indicators of
toxicant-induced organ damage is critical
to provide effective treatment. To
discover such indicators and the
underlying mechanisms of toxicity, we

used gentamicin as an exemplar kidney
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toxicant and performed systematic
perturbation studies in Sprague Dawley
rats. We obtained high-throughput data 7
and 13 h after administration of a single
dose of gentamicin (0.5 g/kg) and
identified global changes in genes in the
liver and kidneys, metabolites in the
plasma and urine, and absolute fluxes in
central carbon metabolism. We used
these measured changes in genes in the
liver and kidney as constraints to a rat
multitissue genome-scale metabolic
network model to investigate the
mechanism of gentamicin-induced kidney
toxicity and identify metabolites
associated with changes in tissue gene
expression. Our experimental analysis
revealed that gentamicin-induced
metabolic perturbations could be detected
as early as 7 h postexposure. Our
integrated systems-level analyses
suggest that changes in kidney gene
expression drive most of the significant
metabolite alterations in the urine. The
analyses thus allowed us to identify
several significantly enriched
injury-specific pathways in the kidney
underlying gentamicin-induced toxicity,
as well as metabolites in these pathways
that could serve as potential early

indicators of kidney damage.
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Developmental and Reproductive Toxicology

High-Content Image-Based Single-Cell Phenotypic Analysis for the Testicular
Toxicity Prediction Induced by Bisphenol A and Its Analogs Bisphenol S,
Bisphenol AF, and Tetrabromobisphenol A in a Three-Dimensional Testicular Cell
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Co-culture Model

Lei Yin, Jacob Steven Siracusa, Emily Measel, Xueling Guan, Clayton Edenfield ...
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Emerging data indicate that structural
analogs of bisphenol A (BPA) such as
bisphenol S (BPS), tetrabromobisphenol
A (TBBPA), and bisphenol AF (BPAF)
have been introduced into the market as
substitutes for BPA. Our previous study
compared in vitro testicular toxicity
using murine C18-4 spermatogonial cells
and found that BPAF and TBBPA
exhibited higher spermatogonial
toxicities as compared with BPA and
BPS. Recently, we developed a novel in
vitro three-dimensional (3D) testicular
cell co-culture model, enabling the
classification of reproductive toxic
substances. In this study, we applied the
testicular cell co-culture model and
employed a high-content image
(HCA)-based single-cell analysis to
further compare the testicular toxicities
of BPA and its analogs. We also developed
a machine learning (ML)-based HCA
pipeline to examine the complex
phenotypic changes associated with
testicular toxicities. We found dose- and
time-dependent changes in a wide
spectrum of adverse endpoints, including
nuclear morphology, DNA synthesis,
DNA damage, and cytoskeletal structure

in a single-cell-based analysis. The
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co-cultured testicular cells were more
sensitive than the C18 spermatogonial
cells in response to BPA and its analogs.
Unlike conventional population-averaged
assays, single-cell-based assays not only
showed the levels of the averaged
population, but also revealed changes in
the sub-population. Machine
learning-based phenotypic analysis
revealed that treatment of BPA and its
analogs resulted in the loss of spatial
cytoskeletal structure, and an
accumulation of M phase cells in a dose-
and time-dependent manner.
Furthermore, treatment of BPAF-induced
multinucleated cells, which were
associated with altered DNA damage
response and impaired cellular F-actin
filaments. Overall, we demonstrated a
new and effective means to evaluate
multiple toxic endpoints in the testicular
co-culture model through the
combination of ML and high-content
image-based single-cell analysis. This
approach provided an in-depth analysis
of the multi-dimensional HCA data and
provided an unbiased quantitative

analysis of the phenotypes of interest
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Emerging Technologies, Methods and Models

Fluorescent Reporter Zebrafish Line for Estrogenic Compound Screening

Generated Using a CRISPR/Cas9-Mediated Knock-in System

Ahmed Abdelmoneim, Cedric L Clark, Motoko Mukai

Toxicol. Sci. (Feb. 2020) 173 (2) : 336—346
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An increasing number of compounds in
our diet and environment are being
identified as estrogenic, causing serious
and detrimental effects on human,
animal, and ecosystem health. Time- and
cost-effective biological tools to detect and
screen these compounds with potential
high-throughput capabilities are in
ever-growing demand. We generated a
knock-in zebrafish transgenic line with
enhanced green fluorescent protein
(EGFP) driven by the regulatory region
upstream of vitellogenin 1 (vtgl), a
well-studied biomarker for estrogenic
exposure, using CRISPR/Cas9
technology. Exposure to 178-estradiol
(E2: 0-625 nM) starting at 4-h
post-fertilization in dechorionated

embryos resulted in the significant

induction of hepatic EGFP with 25 nM

E2 as early as 3-days post-fertilization.
Concentration- and time-dependent
increase in the percentage of hepatic
EGFP-positive larvae and extent of
fluorescence expression, categorized into
3 expression levels, were observed with
E2 exposure. A strong correlation
between the levels of EGFP mRNA, vtgl
mRNA, and EGFP fluorescence levels
were detected. Image analysis of the area
and intensity of hepatic EGFP
fluorescence resulted in high-fidelity
quantitative measures that could be used

in automated screening applications. In
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addition, exposure to bisphenol A (0—30
pM) resulted in quantitative responses
showing promise for the use of this
transgenic line to assess estrogenic
activity of endocrine-disrupting
chemicals. These results demonstrate
that this novel knock-in zebrafish
reporter allows for distinct screening of in
vivo estrogenic effects, endpoints of
which can be used for laboratory testing
of samples for estimation of possible

human and environmental risks.
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High-Throughput Screening to Evaluate Inhibition of Bile Acid Transporters

Using Human Hepatocytes Isolated From Chimeric Mice

Hiroshi Kohara, Piyush Bajaj, Kazunori Yamanaka, Akimitsu Miyawaki, Kosuke

Harada ...

Toxicol. Sci. (Feb. 2020) 173 (2) : 347-361
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Cholestasis resulting from hepatic bile
acid efflux transporter inhibition may
contribute to drug-induced liver injury
(DILD). This condition is a common
safety-related reason for drug attrition
and withdrawal. To screen for safety
risks associated with efflux transport
inhibition, we developed a
high-throughput cellular assay for
different drug discovery phases.
Hepatocytes isolated from chimeric mice
with humanized livers presented gene
expression resembling that of the human

liver and demonstrated apical membrane
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polarity when sandwiched between
Matrigel and collagen. The fluorescent
bile acid-derivative
cholyl-l-lysyl-fluorescein (CLF) was used
to quantify drug-induced efflux transport
inhibition in hepatocytes. Cyclosporine
inhibited CLF accumulation in the apical
bile canalicular lumen in a
concentration-dependent manner. The
assay had equivalent predictive power to
a primary human hepatocyte-based assay
and greater predictive power than an
assay performed with rat hepatocytes.
Predictive power was tested using 45
pharmaceutical compounds, and 91.3% of
the compounds with cholestatic potential
(21/23) had margins (IC50/ Cmax) < 20. In
contrast, 90.9% (20/22) of compounds
without cholestatic potential had

1Cs0/ Cnax>20. Assay sensitivity and
specificity were 91.3% and 90.9%,
respectively. We suggest that this
improved assay performance could result
from higher expression of efflux
transporters, metabolic pathways, and/or
species differences. Given the long-term
supply of cells from the same donor, the
humanized mouse-derived
hepatocyte-based CLF efflux assay could
be a valuable tool for predicting
cholestatic DILI
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Molecular, Biochemical and Systems Toxicology
Proximal Tubular Vacuolization and Hypersensitivity to Drug-Induced

Nephrotoxicity in Male Mice With Decreased Expression of the

NADPH-Cytochrome P450 Reductase

Liang Ding, Lei Li, Senyan Liu, Xiaochen Bao, Kathleen G Dickman ...

Toxicol. Sci. (Feb. 2020) 173 (2) : 362-372
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The effect of variations in the expression
of cytochrome P450 reductase (CPR or
POR) is determined in mice with
decreased POR expression to identify
potential vulnerabilities in people with
low POR expression. There is an
age-dependent appearance of increasing
vacuolization in the proximal tubules of
the renal cortex in 4- to 9-month-old male
(but not female) Cpr-low (CL) mice. These
mice have low POR expression in all cells
of the body and upregulation of
lysosome-associated membrane protein 1
expression in the renal cortex.
Vacuolization is also seen in extrahepatic
CL and extrarenal CL male mice, but not
in mice with tissue-specific Por deletion
in liver, intestinal epithelium, or kidney.
The occurrence of vacuolization is
accompanied by increases in serum
blood-urea-nitrogen levels. Male CL mice
are hypersensitive to cisplatin- and
gentamicin-induced renal toxicity at 3
months of age, before proximal tubular
(PT) vacuoles are detectable. At doses
that do not cause renal toxicity in

wild-type mice, both drugs cause

R P40 L XY X —E (CPR %72
13X POR) ORBLOZEB DFEL, POR %
BIAMEW = 7 2 THRGE S 41, POR FEELHMEK
WADEER e fasstE 2 /e L Ed, 4~9
MHAERDO A A (A A TiX72\) Cpr-low (CL)
< AT, BRI DU RIS C 22 b
SIS 2 AR AEE O SMEL A B F T,

IRHDF T AT, KOTXTOMILT

POR FELMELS | BEETY VY —ABE
W& X7 1 OFBH LA ST
F9, ki, 4 CL 3 L OVE4h CL I
YU ATHROIVETH, . B LR,
F VLB IR AR 2 A 72 Por KRS 5
VU ATCIIRLNER A, ERUEDOFAIT.
My M RFEER LIV OB Z R E

T+, B CL~ v R, ENRME (PT)
R SN 5HNC, 3 7 Al Cy A
TFUBIOTF A~ A VU RE B
WY, BAEMe v A TREEE T XK
ZESRVWHETIE, W OFEF M CL ~
U AT K HEDIMIF M IRFAZEFH L~L
& PT b0 R 72Nz 5l 2 L
9, KW R B SR D@ BUEICI,
TEERIEW) L~ L DOBINBENE T, Zh b
DO LWEIRIE, POR FHN 2RI T
LIz~ T ADOBHEED Ktz R L TEY
POR EHLOIK T2 e O IKM5 5 B ik



https://academic.oup.com/toxsci/article/173/2/362/5613849
https://academic.oup.com/toxsci/article/173/2/362/5613849
https://academic.oup.com/toxsci/article/173/2/362/5613849

Google Translaion/ AE]C triat

substantial increases in serum
blood-urea-nitrogen levels and PT
vacuolization in male but not female CL
mice. The hypersensitivity to
drug-induced renal toxicity is
accompanied by increases in circulating
drug levels. These novel findings
demonstrate deficiency of renal function
in mice with globally reduced POR
expression and suggest that low POR
expression may be a risk factor for

drug-induced nephrotoxicity in humans
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Nanotoxicology
Effect of Intratracheal

Instillation of ZnO Nanoparticles on Acute Lung

Inflammation Induced by Lipopolysaccharides in Mice

Ping Wang, Lin Zhang, Yanxia Liao, Juan Du, Mengying Xu ...
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Although studies have shown toxic effects
of zinc oxide (ZnO) particles following
inhalation, additional effects on injured
lungs, which are characterized by
dysfunction of the alveolar-capillary
barriers, remain uncharacterized. To
explore these additional effects,
nano-sized ZnO (nZnO) and bulk-sized
ZnO were applied to lipopolysaccharide
(LPS)-challenged mouse lungs, which
were used as a disease model of acute
lung inflammation. An elevated Zn2*
concentration was detected in lung tissue
after LPS plus nZnO exposure. Exposure

to nZnO in LPS-challenged mice resulted
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in higher total cell number, proportion of
neutrophils, and total protein level in
bronchoalveolar lavage fluid.
Intratracheal instillation of nZnO
intensively aggravated LPS-induced lung
inflammation that was accompanied by
enhanced expression of interleukin-18,
interleukin-6, monocyte chemotactic
protein-la, and granulocyte-macrophage
colony stimulating factor. Catalase,
glutathione, and total superoxide
dismutase levels were significantly
decreased, and the malondialdehyde level
was obviously increased in the LPS plus
nZnO group. 8-Hydroxyguanosine, a
marker for DNA damage, was highly
concentrated in the lungs from the LPS
plus nZnO group. Furthermore, nZnO
increased lung apoptosis in an acute lung
inflammation model. Taken together, this
evidence indicates that nZnO aggravates
lung inflammation related to LPS. This
enhancement effect may be mediated via
oxidative stress, which can lead to DNA
damage and apoptosis. This work is
important because of the ever-increasing
exposure of people to ZnO nanoparticles
in industry. The identification of the toxic
effects of nZnO and possible mechanisms
revealed in this study provide valuable

information for future studies
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Regulatory Science, Risk Assessment and Decision Making

Juvenile Toxicity Rodent Model to Study Toxicological Effects of Bisphenol A

(BPA) at Dose Levels Derived From ltalian Children Biomonitoring Study

Roberta Tassinari, Laura Narciso, Sabrina Tait, Luca Busani, Andrea Martinelli ...
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Bisphenol A (BPA) is a plasticizer with
endocrine disrupting properties
particularly relevant for children health.
Recently BPA has been associated with
metabolic dysfunctions but no data are yet
available in specific, long-term studies.
This study aimed to evaluate BPA modes of
action and hazards during animal juvenile
life-stage, corresponding to childhood.
Immature Sprague-Dawley rats of both
sexes were orally treated with 0 (vehicle
only—olive oil), 2, 6, and 18 mg/kg bw per
day of BPA for 28 days, from weaning to
sexual maturity. Dose levels were obtained
from the PERSUADED biomonitoring
study in Italian children. Both
no-observed-adverse-effect-level
(NOAEL)/low-observed-adverse-effect-level
(LOAEL) and estimated benchmark dose
(BMD) approaches were applied. General
toxicity, parameters of sexual
development,
endocrine/reproductive/functional liver
and kidney biomarkers, histopathology of
target tissues, and gene expression in
hypothalamic-pituitary area and liver
were studied. No mortality or general
toxicity occurred. Sex-specific alterations
were observed in liver, thyroid, spleen,
leptin/adiponectin serum levels, and
hypothalamic-pituitary gene expression.

Thyroid homeostasis and liver were the
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most sensitive targets of BPA exposure in
the peripubertal phase. The proposed
LOAEL was 2 mg/kg bw, considering as
critical effect the liver endpoints, kidney
weight in male and adrenal
histomorphometrical alterations and
osteopontin upregulation in female rats.
The BMD lower bounds were 0.05 and 1.33
mg/kg bw in males and females,
considering liver and thyroid biomarkers,
respectively. Overall, BPA evaluation at
dose levels derived from children
biomonitoring study allowed to identify
sex-specific, targeted toxicological effects
that may have significant impact on risk

assessment for children.
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Detection of Drug-Induced Torsades de Pointes Arrhythmia Mechanisms Using

hiPSC-CM Syncytial Monolayers in a High-Throughput Screening Voltage

Sensitive Dye Assay

Andre Monteiro da Rocha, Jeffery Creech, Ethan Thonn, Sergey Mironov, Todd J Herron
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We validated 3 distinct hiPSC-CM cell
lines—each of different purity and a
voltage sensitive dye (VSD)-based
high-throughput proarrhythmia
screening assay as a noncore site in the
recently completed CiPA Myocyte Phase
II Validation Study. Blinded validation
was performed using 12 drugs linked to

low, intermediate, or high risk for causing

Torsades de Pointes (TdP). Commercially
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sourced hiPSC-CMs were obtained either
from Cellular Dynamics International
(CDI, Madison, Wisconsin, iCell
Cardiomyoyctes?) or Takara Bio (CLS,
Cellartis Cardiomyocytes). A third
hiPSC-CM cell line (MCH, Michigan) was
generated in house. Each cell type had
distinct baseline electrophysiological
function (spontaneous beat rate, action
potential duration, and conduction
velocity) and drug responsiveness. Use of
VSD and optical mapping enabled the
detection of conduction slowing of sodium
channel blockers (quinidine,
disopyramide, and mexiletine) and
drug-induced TdP-like activation
patterns (rotors) for some high- and
intermediate-risk compounds. Low-risk
compounds did not induce rotors in any
cell type tested. These results further
validate the utility of hiPSC-CMs for
predictive proarrhythmia screening and
the utility of VSD technology to detect
drug-induced APD prolongation,
arrhythmias (rotors), and conduction
slowing. Importantly, results indicate
that different ratios of cardiomyocytes
and noncardiomyocytes have important
impact on drug response that may be
considered during risk assessment of new
drugs. Finally, we present the first
blinded CiPA hiPSC-CM validation
results to simultaneously detect
drug-induced conduction slowing, action
potential duration prolongation, action

potential triangulation, and
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