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Dear Colleagues,

Each year, the Society of Toxicology
(SOT) Annual Meeting and ToxExpo
represents an opportunity to share and
discuss the innovative and
transformative research occurring in
toxicology and to discover the products
and services that aid in this work.
Perhaps more importantly, though, it
provides a place to gather, connect, and
honor the work, collaborations, and
contributions of our friends and
colleagues.

With the unprecedented decision to
cancel the SOT 59th Annual Meeting
and ToxExpo—a heartbreaking but
necessary decision to protect the health
and safety of the SOT community,
attendees, partners, exhibitors, staff,
volunteers, and others—we did not have

a chance to formally and...
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Letters to the Editor
Consideration of

Styrene Transcriptomic

Data Informs

Cyp2F2-Mediated Adverse Outcome Pathway

Melvin E Andersen, James S Bus

Mouse Lung


https://academic.oup.com/toxsci/article/175/1/1/5828977
https://academic.oup.com/toxsci/article/175/1/1/5828977
https://academic.oup.com/toxsci/article/175/1/3/5734656
https://academic.oup.com/toxsci/article/175/1/3/5734656

GoogleTransiadion/ AEIC Trial

Toxicol. Sci. (May 2020) 175 (1) : 34,

Original

Google translation

We read with considerable interest the
recent paper in Hill and Conolly (2019).
The authors describe a systematic review
of research papers to organize an adverse
outcome pathway (AOP) for mouse lung
tumors following exposure to several
compounds, including styrene,
ethylbenzene, and fluensulfone, that all
require metabolism by a mouse-specific
cytochrome, Cyp2F2, to produce
biologically active metabolites. The
authors conclude that the unique
prevalence of Cyp2F2-driven mouse lung
tumors is due to differences in Club
cell-dependent capacity for generating
reactive metabolites compared with
human lung. In the proposed AOP,
Cyp2F2 generates reactive metabolites
leading to cytotoxicity, cell death,
proliferation, hyperplasia enhanced by

toxicant-induced loss...
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We wish to reply to letter from Andersen
and Bus (2020), which we take as being
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generally complimentary of the adverse
outcome pathway (AOP) that we
described in our article (Hill and Conolly,
2019).

Because the AOP concept is chemically
agnostic, 1dentification of key events from
the literature in our AOP construct was
dependent on their commonality of
occurrence across CYP2F2 substrates in
the mouse. Our review suggested some
degree of DNA and non-DNA reactivity
across all the CYP2F2 substrates. DNA
reactivity results in DNA damage,
whereas reactivity with other
macromolecules leads to cytolethality

and regenerative...
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Contemporary Reviews

Determining the Biological Mechanisms of Action for Environmental Exposures:
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Toxicology is a constantly evolving field,
especially in the area of developing
alternatives to animal testing.
Toxicological research must evolve and
utilize adaptive technologies in an effort
to improve public, environmental, and
occupational health. The most commonly
cited mechanisms of toxic action after
exposure to a chemical or particle test
substance is oxidative stress. However,

because oxidative stress involves a
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plethora of genes and proteins, the exact
mechanism(s) are not commonly defined.
Exact mechanisms of toxicity can be
revealed using an emerging laboratory
technique referred to as CRISPR
(clustered regularly interspaced short
palindromic repeats). This article reviews
the most common CRISPR techniques
utilized today and how each may be
applied in Toxicological Sciences.
Specifically, the
CRISPR/CRISPR-associated protein
complex is used for single gene
knock-outs, whereas CRISPR
interference/activation is used for
silencing or activating (respectively)
ribonucleic acid. Finally, CRISPR
libraries are used for knocking-out entire
gene pathways. This review highlights
the application of CRISPR in toxicology
to elucidate the exact mechanism
through which toxicants perturb normal

cellular functions.
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Reducing the Toxicity of Radiotherapy for Pancreatic Cancer With Magnetic

Resonance-quided Radiotherapy
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Pancreatic cancer is a highly fatal
malignancy for which surgery is

currently considered to be the only
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curative treatment. However, less than a
quarter of patients have disease
amenable to definitive surgical resection.
Local treatment with radiation therapy is
a promising alternative to surgery for
those patients with unresectable disease.
However, conventional radiation
techniques with computed tomography
(CT)-guided therapy have yielded
disappointing results due to the inability
to deliver ablative doses of ionizing
radiation, while sparing the
radiosensitive adjacent organs at risk.
Magnetic resonance-guided radiotherapy
(MRgRT) has emerged as an alternative
to CT-guided radiation treatment which
allows for the delivery of higher doses of
radiation with low toxicity to
surrounding structures. Further study
into the use of MRgRT and dose
escalation for locally advanced

unresectable pancreatic cancer is needed.
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Organ Specific Toxicology

A Potent Pan-TGFB Neutralizing Monoclonal Antibody Elicits Cardiovascular

Toxicity in Mice and Cynomolgus Monkeys

Mayur S Mitra, Karla Lancaster, Adeyemi O Adedeji, Gopinath S Palanisamy, Rutwij A

Dave ...

Toxicol. Sci. (May 2020) 175 (1) : 24-34,

Original

Google translation

Transforming growth factor B (TGFB)
signaling has been recently shown to
reduce antitumor response to PD-L1

blockade, leading to a renewed
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enthusiasm in developing anti-TGFB
therapies for potential combination with
cancer immunotherapy agents. Inhibition
of TGFB signaling in nonclinical
toxicology species is associated with
serious adverse toxicities including
cardiac valvulopathies and anemia.
Previously, cardiovascular toxicities have
been thought to be limited to small
molecule inhibitors of TGFB receptor and
not considered to be a liability associated
with pan-TGFB neutralizing monoclonal
antibodies (mAbs). Here, we report the
toxicity findings associated with a potent
pan-TGFB neutralizing mAb (pan-TGF8
mADb; neutralizes TGFB1, 2, and 3) after 5
weekly intravenous doses of 10, 30, and
100 mg/kg, followed by a 4-week recovery
period, in mice and cynomolgus monkeys.
Mortality was observed due to acute
bleeding and cardiovascular toxicity in
mice at > 30 mg/kg and prolonged
menstruation in female monkeys at 100
mg/kg. Additional findings considered to
be on-target exaggerated pharmacology
included generalized bleeding and
cardiovascular toxicity in mice and
monkeys; histopathologic changes in the
teeth, tongue, and skin in mice; and
abnormal wound healing and microscopic
pathology in the bone in monkeys.
Importantly, our data indicate that the
cardiovascular toxicities associated with
the inhibition of TGFB signaling are not
limited to small molecule inhibitors but

are also observed following
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administration of a potent pan-TGFB
inhibiting mAb.

Regulatory Science, Risk Assessment, and Decision Making

A Survey of Systematic Evidence Mapping Practice and the Case for Knowledge

Graphs in Environmental Health and Toxicology

Taylor A M Wolffe, John Vidler, Crispin Halsall, Neil Hunt, Paul Whaley
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Systematic evidence mapping offers a
robust and transparent methodology for
facilitating evidence-based approaches to
decision-making in chemicals policy and
wider environmental health (EH).
Interest in the methodology is growing;
however, its application in EH is still
novel. To facilitate the production of
effective systematic evidence maps for
EH use cases, we survey the successful
application of evidence mapping in other
fields where the methodology is more
established. Focusing on issues of “data
storage technology,” “data integrity,”
“data accessibility,” and “transparency,”
we characterize current evidence
mapping practice and critically review its
potential value for EH contexts. We note
that rigid, flat data tables and
schema-first approaches dominate
current mapping methods and highlight
how this practice is ill-suited to the
highly connected, heterogeneous, and
complex nature of EH data. We propose

this challenge is overcome by storing and
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structuring data as “knowledge graphs.”
Knowledge graphs offer a flexible,
schemaless, and scalable model for
systematically mapping the EH
literature. Associated technologies, such
as ontologies, are well-suited to the
long-term goals of systematic mapping
methodology in promoting
resource-efficient access to the wider EH
evidence base. Several graph storage
implementations are readily available,
with a variety of proven use cases in
other fields. Thus, developing and
adapting systematic evidence mapping
for EH should utilize these graph-based
resources to ensure the production of
scalable, interoperable, and robust maps
to aid decision-making processes in

chemicals policy and wider EH.
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Carcinogenesis

An Evaluation of the Human Relevance of the Liver Tumors Observed in Female

Mice Treated With Permethrin Based on Mode of Action

Miwa Kondo, Hiroko Kikumoto, Thomas G Osimitz, Samuel M Cohen, Brian G Lake ...
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In 2-year studies, the nongenotoxic
pyrethroid insecticide permethrin
produced hepatocellular tumors in CD-1
mice but not in Wistar rats. Recently, we
demonstrated that the mode of action
(MOA) for mouse liver tumor formation
by permethrin involves activation of the

peroxisome proliferator-activated
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receptor alpha (PPARa), resulting in a
mitogenic effect. In the present study, the
effects of permethrin and 2 major
permethrin metabolites, namely
3-phenoxybenzoic acid and
trans-dichlorochrysanthemic acid, on
cytochrome P450 mRNA levels and cell
proliferation (determined as replicative
DNA synthesis) were evaluated in
cultured CD-1 mouse, Wistar rat, and
human hepatocytes. Permethrin and
3-phenoxybenzoic acid induced CYP4A
mRNA levels in both mouse and human
hepatocytes, with
trans-dichlorochrysanthemic acid also
increasing CYP4A mRNA levels in mouse
hepatocytes. 3-Phenoxybenzoic acid
induced CYP4A mRNA levels in rat
hepatocytes, with
trans-dichlorochrysanthemic acid
increasing both CYP4A mRNA levels and
replicative DNA synthesis. Permethrin,
3-phenoxybenzoic acid, and
trans-dichlorochrysanthemic acid
stimulated replicative DNA synthesis in
mouse hepatocytes but not in human
hepatocytes, demonstrating that human
hepatocytes are refractory to the
mitogenic effects of permethrin and these
2 metabolites. Thus, although some of the
key (eg, PPARa activation) and
associative (eg, CYP4A induction) events
in the established MOA for
permethrin-induced mouse liver tumor
formation could occur in human

hepatocytes at high doses of permethrin,
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3-phenoxybenzoic acid, and/or
trans-dichlorochrysanthemic acid,
increased cell proliferation (an essential
step in carcinogenesis by nongenotoxic
PPARa activators) was not observed.
These results provide additional evidence
that the established MOA for
permethrin-induced mouse liver tumor

formation is not plausible for humans.
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Immunotoxicology
Enhancing

the Nrf2 Antioxidant Signaling Provides Protection Against

Trichloroethene-mediated Inflammation and Autoimmune Response
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Trichloroethene (trichloroethylene, TCE)
and one of its reactive metabolites
dichloroacetyl chloride (DCAC) are
associated with the induction of
autoimmunity in MRL+/+ mice. Although
oxidative stress plays a major role in
TCE-/DCAC-mediated autoimmunity, the
underlying molecular mechanisms still
need to be delineated. Nuclear factor
(erythroid-derived 2)-like2 (Nrf2) is an
oxidative stress-responsive transcription
factor that binds to antioxidant
responsive element (ARE) and provides
protection by regulating cytoprotective
and antioxidant gene expression.
However, the potential of Nrf2 in the
regulation of TCE-/DCAC-mediated

autoimmunity is not known. This study
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thus focused on establishing the role of
Nrf2 and consequent inflammatory
responses in TCE-/DCAC-mediated
autoimmunity. To achieve this, we
pretreated Kupffer cells (KCs) or T cells
with/without tert-butylhydroquinone
(tBHQ) followed by treatment with
DCAC. In both KCs and T cells, DCAC
treatment significantly downregulated
Nrf2 and HO-1 expression along with
induction of Keap-1 and caspase-3,
NF-xB (p65), TNF-a, and iNOS, whereas
pretreatment of these cells with tBHQ
attenuated these responses. The in vitro
findings were further verified in vivo by
treating female MRL+/+ mice with TCE
along with/without sulforaphane. TCE
exposure in mice also led to reduction in
Nrf2 and HO-1 but increased
phospho-NF-kB (p-p65) and iNOS along
with increased anti-dsDNA antibodies.
Interestingly, sulforaphane treatment led
to amelioration of TCE-mediated effects,
resulting in Nrf2 activation and
reduction in inflammatory and
autoimmune responses. Our results show
that TCE/DCAC mediates an impairment
in Nrf2 regulation. Attenuation of
TCE-mediated autoimmunity via
activation of Nrf2 supports that
antioxidants sulforaphane/tBHQ could be
potential therapeutic agents for

autoimmune diseases.
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Biomarkers

Impaired Tubular Reabsorption Is the Main Mechanism Explaining Increases in
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Urinary NGAL Excretion Following Acute Kidney Injury in Rats

Sandra M Sancho-Martinez, Victor Blanco-Gozalo, Yaremi Quiros, Laura Prieto-Garcia,

Maria J Montero-Gomez ...
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Neutrophil gelatinase-associated
lipocalin (NGAL) is a secreted
low-molecular weight
iron-siderophore-binding protein. NGAL
overexpression in injured tubular
epithelia partly explains its utility as a
sensitive and early urinary biomarker of
acute kidney injury (AKI). Herein, we
extend mechanistic insights into the
source and kinetics of urinary NGAL
excretion in experimental AKI. Three
models of experimental AKI were
undertaken in adult male Wistar rats;
renal ischemia-reperfusion injury (IRI)
and gentamicin (G) and cisplatin (Cisp)
nephrotoxicity. Alongside standard
histological and biochemical assessment
of AKI, urinary NGAL excretion rate,
plasma NGAL concentration, and renal
NGAL mRNA/protein expression were
assessed. /n situ renal perfusion studies
were undertaken to discriminate direct
shedding of NGAL to the urine from
addition of NGAL to the urine secondary
to alterations in the tubular handling of
glomerular filtrate-derived protein. Renal
NGAL expression and urinary excretion
increased in experimental AKI. In acute
studies in both the IRI and G models,

HHERE T T —FBREEY R DY
(NGAL) %, WS HEy 'k T
07 x 7RSI E T, A LR
& BRI D NGAL O FIFREIL, &
PR RS (AKL) OBUE TR DR /3 A A
~—N—& LTOZOHHAMEAEHBIEIZHL
BHLCWET, 22Tk, FEBRIYAKIIZE
VB PR NGAL HEE 8 A TR & B AE 2 FAs
HREE 2Rk U7, FEERAY AKI D 35D
ETIVH., RAKROHE Wistar 7~ k TiThiu
7o, BREMAERES (R) &7 2~A
v (G) BEXOYAFTF > (Cisp) B
e, AKI OFEHER 72 R 3 KL OVE(L
FHIFHIICIN 2 T, IR NGAL BEit=2 1.
5 NGAL R, 35 XL OVE st NGAL mRNA /
B R EREEFHE L E L, SRERIKIE
KSR % 3 7 G O JRANE LB D AT foe
BT L IRA~D NGAL OTRMMN S, JRA~D
NGAL D EZEHEH 2 X3 2 72912, in situ
R FE M T E Lz, EBRA AKI T
& NGAL DOFBL & R gt AN L 72,
IRI EF /L& G BT /LD DRV T
X, 7 U7 ORI X 2 E O BRI
F 0 RO NGAL P HEFR Sk LT,
SRME NGAL 227 L7 DNy 7 7 —[[lI& I
BIL, 28 Mmiklc L 25RO PN E -
X EIREERC L 2 BRI L D . mL
JLOJR NGAL BRI EIE LE Lz, AKI
DR NGAL HEt L, SRERIRIEI D & D FF
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direct renal perfusion with Kreb’s buffer
eliminated urinary NGAL excretion.
Addition of exogenous NGAL to the
Kreb’s buffer circuit, reestablishment of
perfusion with systemic blood or
reperfusion with renal vein effluent
restored high levels of urinary NGAL
excretion. Urinary NGAL excretion in
AKI arises in large proportion from
reduced reabsorption from the
glomerular filtrate. Hence, subclinical
cellular dysfunction could increase
urinary NGAL, particularly in concert
with elevations in circulating prerenal
NGAL and/or pharmacological inhibition
of tubular reabsorption. More granular
interpretation of urinary NGAL
measurements could optimize the scope
of its clinical utility as a biomarker of
AKI.

W DD D> 6 K FELET, Lo
N T, MERER OMIBIERERE E X, FRICHE
B OB ET NGAL @ BRI IOV E-1TR
HE PRI O SRR 22RO S AR L <L IR
NGAL Z#i S 5 AlRetEnd v £9, R
1 NGAL HIE D L 0 322 iR L v AKI
DINA F~—T— & L TOREKRBAE HAED
HHPH A Rk CE ET

Biotransformation, Toxicokinetics, and Pharmacokinetics

Metabolism and Effects on

Endogenous Metabolism of

(Acetaminophen) in a Porcine Model of Liver Failure
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The metabolic fate, toxicity, and effects
on endogenous metabolism of
paracetamol (acetaminophen, APAP) in
22 female Landrace cross large white
pigs were evaluated in a model of acute
liver failure (ALF). Anesthetized pigs
were initially dosed at 250 mg/kg via an

R oiEMm, T, BIOTEZE—L
(T 7T/ 7x, APAP) OWNRPE
BADEE22ILOAADT  RL—R
HAT—VRUA NT X ESHTFARE

(ALF) OET VTRl LE Lz, l%
TR, RONCIED+ 3T 2 —7
ZJ LT 250mg/ kg THEG-Sh., ALF £

Paracetamol



https://academic.oup.com/toxsci/article/175/1/87/5736567
https://academic.oup.com/toxsci/article/175/1/87/5736567

GoogleTransiadion/ AEIC Trial

oroduodenal tube with APAP serum
concentrations maintained above 300
mg/l using maintenance doses of 0.5—4
g/h until ALF. Studies were undertaken
to determine both the metabolic fate of
APAP and its effects on the endogenous
metabolic phenotype of ALF in using 'H
NMR spectroscopy. Increased
concentrations of citrate combined with
pre-ALF increases in circulating lactate,
pyruvate, and alanine in plasma suggest
mitochondrial dysfunction and a switch
in hepatic energy metabolism to
glycolysis in response to APAP treatment.
A specific liquid chromatography-tandem
mass spectrometry assay was used to
quantify APAP and metabolites. The
major circulating and urinary metabolite
of APAP was the phenolic glucuronide
(APAP-G), followed by p-aminophenol
glucuronide (PAP-G) formed from
N-deacetylated APAP. The PAP produced
by N-deacetylation was the likely cause
of the methemoglobinemia and kidney
toxicity observed in this, and previous,
studies in the pig. The phenolic sulfate of
APAP, and the glutathione-derived
metabolites of the drug were only found
as minor components (with the cysteinyl
conjugate detected but not the
mercapturate). Given its low sulfation,
combined with significant capacity for
N-deacetylation the pig may represent a
poor translational model for toxicology
studies for compounds undergoing

significant metabolism by sulfation, or

T 0.5-4 g/ h OH}eFFET APAP IL{F B A
300mg /L RicHERF S E L7z, APAP
OHHEAM &L IHNMR 256526 L
ALF D NIRMEAE R B~ DB D )5 %
PET HI2ODOFER T E L=, miE
TOERAE, ELEVEE, TI=0DF
U ALF N E fAG D S Te 7 = B D
W OBNNT, APAP {E#IZIGE LT b
A R THERERETE & IRFE~DIF = L%
—RMOI Y FEX AR L CWET, FFE
DRI o~ 777 4 —-2 T NEE

ST A R LT, APAP &G
ZEBLELE, APAP OLHE R X
OIRFRHE 7 = ) — N7 Ve =K
(APAP-G) T v . N-ii 7 & F /L1t APAP
WO SN p-T ) 7= ) —NT N
n=F (PAP-G) "EhITHiE £ L7z, N-
7 & F ki K- TAHERR S L7 PAP 1,
THTOZINETOWIRTRIE SN A b
~E 7 BB E & B EEEDRE TH B
AREMEDS RV T, APAP O 7 = /) — /Ui
Feth, B L OSRY D 7 2 F 4 o skt
WX, fhEmS & L ToRBHIhE L
(VAT A = RIS E L

D ANTTY L— MIBRHSILEFAT
L72), RWREg{k & . N-BLT B F bR
BN EMAGDEDZ LT, T XTI
LI LD A BRI 22T T abs

W, E13IKRGHENTT =0 D<A
7 ERER L CHEMENEL DT R NEAEE
LB OFNMEFI RO AR+ 72T T
NERTEENRHD E3, LrLaenb,
7 20%, AMOEY F - IIBRECEWEIC
xf U CIafiZe T 2 KK R R S

DL PR, REMFHECEFERN IS
AR CTH D7 v FB LA X TITAS
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which contain amide bonds which when
hydrolyzed to unmask an aniline lead to
toxicity. However, the pig may provide a
useful model where extensive amide
hydrolysis is seen for drugs or
environmental chemicals in humans, but
not in, eg, the rat and dog which are the
preclinical species normally employed for

safety assessment.

NRWHERARET VAT 008 L/
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Molecular, Biochemical, and Systems Toxicology

Quantitative Transcriptional Biomarkers of Xenobiotic Receptor Activation in Rat

Liver for the Early Assessment of Drug Safety Liabilities

Alexei A Podtelezhnikov, James J Monroe, Amy G Aslamkhan, Kara Pearson, Chunhua

Qin ...
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Original

Google translation

The robust transcriptional plasticity of
liver mediated through xenobiotic
receptors underlies its ability to respond
rapidly and effectively to diverse
chemical stressors. Thus, drug-induced
gene expression changes in liver serve
not only as biomarkers of liver injury, but
also as mechanistic sentinels of
adaptation in metabolism, detoxification,
and tissue protection from chemicals.
Modern RNA sequencing methods offer
an unmatched opportunity to
quantitatively monitor these processes in
parallel and to contextualize the
spectrum of dose-dependent stress,
adaptation, protection, and injury

responses induced in liver by drug

EREZ RIRE N LT IO 38 ) 7285
AYEMELE, AR A B Ly P —ITR
PO RINTIEE T DRET) DARJEIZH Y
F7, Lo T, EWEEMEONITEIC K
F 2 BB TRELOZIL, RGO /1
F~—B—L LT TRl R, fiEE.,
B LOMEFEE DS ORI BT S
TS OB 72 Bt & L ChIBRE L £77,
BHORNA > —4 v REZ. 2hbo 7o
T AZWAT L CERMICER L, JEMIEH
2 X o THFBCRi s S D L BRAFER T
VA, G, PRE. B I OEEISE DA
7 MvEar T XA MET 5O IO
SEBHELET, ZoOT7 e —FE2MEHL
T, 120 DR 68O H O A5
%07 v NOMIBICE T D5 E (D7 1
TrANVEERLE Lz, £0%L0E, &
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treatments. Using this approach, we
profiled the transcriptional changes in
rat liver following daily oral
administration of 120 different
compounds, many of which are known to
be associated with clinical risk for
drug-induced liver injury by diverse
mechanisms. Clustering, correlation, and
linear modeling analyses were used to
identify and optimize coexpressed gene
signatures modulated by drug treatment.
Here, we specifically focused on
prioritizing 9 key signatures for their
pragmatic utility for routine monitoring
in initial rat tolerability studies just prior
to entering drug development. These
signatures are associated with 5
canonical xenobiotic nuclear receptors
(AHR, CAR, PXR, PPARq, ER), 3
mediators of reactive
metabolite-mediated stress responses
(NRF2, NRF1, P53), and 1 liver response
following activation of the innate
immune response. Comparing paradigm
chemical inducers of each receptor to the
other compounds surveyed enabled us to
identify sets of optimized gene expression
panels and associated scoring algorithms
proposed as quantitative mechanistic
biomarkers with high sensitivity,
specificity, and quantitative accuracy.
These findings were further qualified
using public datasets, Open TG-GATEs
and DrugMatrix, and internal
development compounds. With broader

collaboration and additional

FEER AT = AN LD EYE TR
FHOMBIKRY 27 LEELTWD Z ERm5
NTWEd, 7727 —{k, M, BLOV
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OERAMREREDTZDIZ, 9 >OEFE
BN 2T D Z LIRSS R
MCTELE, ZNHOV T X TF viE, 5o
DIEBROEREMEZEIR (AHR, CAR,
PXR. PPAR a . ER) . BUSHERGEMEEI 2
FLZSED 3 ODAT 4 =— K —
(NRF2, NRF1, P53). & XU HRAEIGL
BEOIEMEALH D 1 S OFFSE I BEA T 5
NTWET, BZEERDNT XA 2MEFH
WMVE A LIt ofb e & i 5
EC, REE, RREME, B X OEENRBE
AR AT EEIIA T = AN T~ —T1—
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B0 fHEe RISl OBIR w3 25 720
T, EHEMBFE CRICHEH SN D0k
DY FFED T RIRA D &ML,
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qualification, the quantitative
toxicogenomic framework described here
could inform candidate selection prior to
committing to drug development, as well
as complement and provide a deeper
understanding of the conventional
toxicology study endpoints used later in

drug development.

Organ Specific Toxicology

Skeletal Toxicity of Coplanar Polychlorinated Biphenyl Congener 126 in the Rat

Is Aryl Hydrocarbon Receptor Dependent
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Epidemiological evidence links
polychlorinated biphenyls (PCBs) to
skeletal toxicity, however mechanisms
whereby PCBs affect bone are poorly
studied. In this study, coplanar PCB 126
(5 pmol/kg) or corn oil vehicle was
administered to V= 5 and 6 male and
female, wild type (WT) or AhR —/— rats
via intraperitoneal injection. Animals
were sacrificed after 4 weeks. Bone
length was measured; bone morphology
was assessed by microcomputed
tomography and dynamic
histomorphometry. Reduced bone length
was the only genotype-specific effect and
only observed in males (p < .05). WT
rats exposed to PCB 126 had reduced

serum calcium, and smaller bones with

EEPHIRELI, AR Y ke 7 = =)L (PCB)
BRI BEAH T £ 9728, PCB 3F I
WA BEZ D A=A NIHE VRSN
TWEH A, 2O TIL, =277 ) —PCB
126 (5umol/kg) F7-iXF hvEma iy
LNV ZEN=SBLREIEDOF AL AAD
PR (WT) E721% AhR--7 » MZREEN
HENCTHRE LE Lz, @M% 4 W%
Yl LTz, BOREIEZHELEZ, BOERE
X, v 7 varta—X i@k &8
BRI K-> CRHMli S vE Lz, B
DF S QWD I IME— OB s T AR A h H
Thh, BEcorplesnie (p<.05),
PCB 126 |ZHg#E S 47 WT 7 > ME, Mg
TN T AR L, BE—2 a3y bar—
L TIREOR S, B, B &
OBEE IR LT NS RERH 0 E L
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reduced tibial length, cortical area, and
medullary area relative to vehicle
controls (p < .05). Reduced bone
formation rate observed in dynamic
histomorphometry was consistent with
inhibition of endosteal and periosteal
bone growth. The effects of PCB 126 were
abolished in AhR —/— rats. Gene
expression in bone marrow and shaft
were assessed by RNA sequencing.
Approximately 75% of the PCB-regulated
genes appeared AhR dependent with 89
genes significantly (p < .05) regulated by
both PCB 126 and knockout of the AhR
gene. Novel targets significantly induced
by PCB 126 included Indian hedgehog
(Zhh) and connective tissue growth factor
(Ctgt/Cen2), which regulate chondrocyte
proliferation and differentiation in the
bone growth plate and cell-matrix
interactions. These data suggest the toxic
effects of PCB 126 on bone are mediated
by AhR, which has direct effects on the
growth plate and indirect actions related
to endocrine disruption. These studies
clarify important mechanisms underlying
skeletal toxicity of dioxin-like PCBs and
highlight potential therapeutic targets.

=B OIR T, BAES X OVEED
BREORE L —F LT\, PCB126
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Developmental and Reproductive Toxicology

Zearalenone Blocks Autophagy Flow and Induces Cell Apoptosis During Embryo

Implantation in Gilts

Lihang Wu, Qianni Duan, Dengying Gao, Yueying Wang, Songyi Xue ...
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Zearalenone (ZEA) has been proved to be
toxic, particularly to the reproductive
system of gilts. The effect of ZEA on gilts
during embryo implantation window
period is of particular interests. Here, we
observed window stage dysontogenesis of
gilts treated with ZEA. In endometrial
tissues and cells, autophagosomes
increased significantly and mitochondria
were damaged with increasing ZEA
concentration. Addition of autophagy
inhibitor confirmed that ZEA blocks the
autophagic flow in the fusion of
autophagosomes and lysosomes. In
conclusion, ZEA exposure during embryo
implantation results in endometrium
inflammation by activating autophagy
while blocking autophagy flow at the
same time, leading to the significant
accumulation of autophagosomes. The
aforementioned effects of ZEA induce the
apoptosis of primary endometrial cells
through the caspase3 pathway, which
would break the uterus environment
balance and finally lead to embryo
implantation failure and dysontogenesis

in gilts.

7 IV (ZEA) 1E. FHCFIROAESE
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Toxicological Sciences, 167(1), 2019, 116—
125

Xiaohua Gao was not affiliated with NIH,
either at the time this research was
conducted or when the manuscript was
published. This has been corrected in the
online version

(https://doi.org/10.1093/toxsci/kfy150).

Toxicological Sciences, 167(1), 2019, 116—
125
Xiaohua Gao (%, Z OHFZENFfE Siiz &
&, FRIFERAEEINTLEEDELD
TH,. NIH LIFEBRRH Y FHATLE,
ZHUEIA T A R
(https://doi.org/10.1093/toxsci/kfy150) T
BEEINTWET,

Corrigendum to “Carbon Nanomaterials Stimulate HMGB1 Release From

Macrophages and Induce Cell Migration and Invasion”
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Toxicological Sciences, 172(2), 2019, 398—
410;

The AFM image of GO in Figure 1C
(middle column) is not the one for
generating the thickness profile. The
authors have replaced the wrong image
with the correct one as shown below. This
replacement involves only the AFM
characterization of GO without affecting
any of the conclusions drawn in this

study.

Toxicological Sciences, 172(2), 2019, 398—
410;
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In the original publication, the following
errors were present in the MATERIALS
AND METHODS section, subheading
Selection of Dose Levels: In the sentence
“The estimated exposure of the children
ranged from 0.03 to 8.92 mg/kg body
weight (bw) per day”, the unit was
incorrectly written as “milligrams”
instead of “micrograms”. The correct
estimated exposure for Italian children
was 0.03 to 8.92 ng/kg body weight (bw)
per day. Moreover, the dose levels of the
animal experiment were correctly
calculated since the appropriate
adjustments (x 1000) for the conversion
animal vs man was applied, but the
phrase “Applying the appropriate

adjustments to the animal vs man”...
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Toxicological Sciences 113(1), 127-137
(2010),
The Editorial Board of 7oxicological

Sciences has been alerted by a reader to

Toxicological Sciences 113(1), 127-137
(2010),
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concerns regarding the data underlying
this paper. Until further notice, this
Expression of Concern should be taken to
indicate that the data presented in the

article named above may not be reliable.
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Toxicological Sciences 119(2), 335-345
(2011),

The Editorial Board of 7oxicological
Sciences has been alerted by a reader to
concerns regarding the data underlying
this paper. Until further notice, this
Expression of Concern should be taken to
indicate that the data presented in the

article named above may not be reliable.

Toxicological Sciences 119(2), 335-345
(2011),
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Sciences has retracted this paper due to
concerns over the authenticity and
reliability of some data presented in this
article. An accessible investigation (see
https!//www.uky.edu/prmarketing/stateme
nt-research-misconduct) conducted by the
corresponding author’s institution, the
University of Kentucky, concluded that
Figure 2C was falsified due to significant
departure from accepted practices of the
research community and proven by a
preponderance of evidence.

Following COPE guidelines for retractions,
attempts were made to contact all authors
but were unsuccessful with Lei Wang,
Young-Ok Son, Xin Wang, John Hitron,
Amit Budhraja, Jeong-Chae Lee, Qinchen
Lin, Pratheeshkumar Poyil, and...
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