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Evidence-based regulations for bioinformatic prediction of allergen cross-
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The bioinformatic criteria
adopted by regulatory
agencies to predict the
potential cross reactivity
between newly expressed
proteins in genetically
engineered crops and known
allergens involves amino acid
identity thresholds and was
formulated nearly two
decades ago based on the
opinion of allergy experts.
Over the subsequent years,
empirical evidence has been
developed indicating that
better bioinformatic tools
based on amino acid similarity
are available to detect real
allergen cross-reactive risk
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while substantially reducing
false-positive detections.
Although the formulation of
safety regulations, in the
absence of empirical
evidence, may require
reliance on expert opinion,
such expert opinion should
not trump empirical evidence
once it becomes available.
The failure of regulation to
maintain consistency with the
best available scientific
evidence diminishes its value
and creates arbitrary barriers
to the use of beneficial
technologies by society.
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In 2017, JECFA requested
reproductive and

developmental toxicity studies

to finalize an acceptable daily
intake for solvent rosemary
extracts. Thus, an OECD 421
reproductive/developmental
toxicity study was conducted
using an acetone rosemary
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extract that complied with
JECFA and EFSA food
additive specifications.
Rosemary extract was
provided to rats at dietary
concentrations of O (control),
2100, 3600, or 5000 mg/kg,
for 14 days before mating,
during mating, and thereafter
(throughout gestation and up
to Lactation Day 13 for
females) until necropsy.
General toxicity (clinical signs,
body weight, food
consumption) and
reproductive/developmental
outcomes (fertility and mating
performance, estrous cycles,
anogenital distance, thyroid
hormones, reproductive organ
weights, thyroid
histopathology) were
assessed. There were no
signs of general toxicity and
no effects on reproduction;
thus, the highest
concentration tested
(equivalent to mean daily
intakes of 316 or

401 mg/kg bw/day [149 or
189 mg/kg bw/day carnosol
and carnosic acid] for males
and females, respectively)
was established as the no-
observed-adverse-effect level
for general and reproductive

IZEZbNFELz, . —RHGEMN ERREBIE. (K
B EHEE)BLUVEB/REOHER (HESLUR
BRED . FERE. IIFERMHEES . FRIRERILE
VEBHREE. FRBREERES) #FFEL - —
G HEEDOIRELLG EB~DEZELHYFEE
ATLI, LIz T REN-RERE (HEH XU
MTENEN 316 £1=1% 401 mg / kg KE/B[ZFh
Fh 149 Ff-F 189mg / kg KE/BHIL/VY—ILE
KUBIL/DUEEDFEY 1 REEREICTHY) NES
MELLTHILIIN:, —BRBERSIVLERESHED
EEME, TAORAEICEELLZRDE 1I3BED
FRTEBESNIA (4 BETERSNGEH ST,
RRBEEOELOEBREZHMREEEHEN
oz INHD T4 B DEYFHIBEESTHINT D
IZIE, SELARAENBETY,




Google Translidion] AETC Triad

toxicity. Dose-related
reductions in T4 were
observed for Day 13 pups
(not seen on Day 4) but were
not accompanied by thyroid
weight changes or
histopathological findings;
further investigations are
required to determine the
biological relevance of these
T4 reductions.
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Dioscorea Rhizome is widely
used as a traditional herbal
medicine to treat asthma,
diarrhea, cough, bronchitis,
spermatorrhea, leukorrhea,
and rheumatoid arthritis. This
study investigated the
potential subchronic toxicity of
a D. Rhizome water extract
(DRWE) after repeated oral
administration at 0, 800,
2000, and 5000 mg/kg/day in
rats for 13 weeks. During the
study period, clinical signs,
mortality, body weight, food
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consumption, water
consumption, urinalysis,
ophthalmoscopy, hematology,
serum biochemistry, gross

pathology, organ weights, and

histopathology were
examined. The 13-week
repeated oral administration
of DRWE to rats resulted in
an increased incidence of
zona glomerulosa
hypertrophy and hyperplasia
in the adrenal gland at dose
levels of 22000 mg/kg/day in
both sexes. However, these
findings are considered as
non-adverse adaptive
changes because of minimal
histological changes in the
lesions, which were not
accompanied by any
corresponding alterations in
serum electrolytes and
adrenal gland weight. No
treatment-related adverse
effects on clinical signs, body
weight, food and water
consumption, ophthalmic
examination, urinalysis,
hematology, serum
biochemistry, necropsy
findings, and organ weights
were observed at any dose
tested. Under the present
experimental conditions, the
no-observed-adverse-effect
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level of the DRWE was
considered to be

5000 mg/kg/day in both
sexes, and no target organs
were identified.
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Non-dioxin-like polychlorinated biphenyl neurotoxic equivalents found in

environmental and human samples
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Non-dioxin like
polychlorinated biphenyls
(NDL PCB) are recognized
neurotoxicants with
implications on altered
neurodevelopment and
neurodegeneration in
exposed organisms. NDL
PCB neurotoxic relative
potency schemes have been
developed for a single
mechanism, namely activity
toward the ryanodine receptor
(RyR), or combined
mechanisms including, but
not limited to, alterations of
RyR and dopaminergic
pathways. We compared the
applicability of the two
neurotoxic equivalency (NEQ)
schemes and applied each
scheme to PCB mixtures
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found in environmental and
human serum samples. A
multiple mechanistic NEQ
predicts higher neurotoxic
exposure concentrations as
compared to a scheme based
on the RyR alone. Predictions
based on

PCB ortho categorization,
versus homologue
categorization, lead to a
higher prediction of neurotoxic
exposure concentrations,
especially for the mMOA. The
application of the NEQ
schemes to PCB
concentration data suggests
that PCBs found in fish from
US lakes represent a
considerable NEQ exposure
to fish consuming individuals,
that indoor air of schools
contained high NEQ
concentrations representing
an exposure concern when
inhaled by children, and that
levels already detected in the
serum of adults and children
may contribute to
neurotoxicity. With further
validation and in

vivo exposure data the NEQ
scheme would help provide a
more inclusive measure of
risk presented by PCB
mixtures.

LlF PCBEEMIZL>TIRIRENDIRID LY E
BHGRAEERMTIDICRILET .




Google Translidion] AETC Triad

Research article

Incorporating lines of evidence from New Approach Methodologies (NAMs)
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A group of triazole
compounds was selected to
investigate the confidence
that may be associated with
read-across of a complex
data gap: repeated dose
toxicity. The read-across was
evaluated using Assessment
Elements (AEs) from the
European Chemicals
Agency's (ECHA's) Read-
Across Assessment
Framework (RAAF),
alongside appraisal of
associated uncertainties.
Following an initial read-
across based on chemical
structure and properties,
uncertainties were reduced by
the integration of data
streams such as those from
New Approach Methodologies
(NAM) and other existing
data. In addition, addressing
the findings of the ECHA
RAAF framework,
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complemented with specific
questions concerning
uncertainties, increased the
confidence that can be placed
in read-across. Although a
data rich group of compounds
with a strong mechanistic
basis was analysed, it was
clearly demonstrated that
NAM data available from
publicly available resources
could be applied to support
read-across. It is
acknowledged that most read-
across studies will not be so
data rich or mechanistically
robust, therefore some
targeted experimentation may
be required to fill the data
gaps. In this sense, NAMs
should constitute new
experimental tests performed
with the specific goal of
reducing the uncertainties and
demonstrating the read-
across hypothesis.

Research article

A cross-industry collaboration to assess if acute oral toxicity (Q)SAR
models are fit-for-purpose for GHS classification and labelling

Joel Bercu, Melisa J. Masuda - Herrera, Alejandra Trejo-Martin, Catrin
Hasselgren, ... Glenn J. Myatt

Reg. Toxicol. Pharmacol., 2021; 120: Article 104843
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This study assesses whether
currently available acute oral
toxicity (AOT) in silico models,
provided by the widely
employed Leadscope
software, are fit-for-purpose
for categorization and
labelling of chemicals. As part
of this study, a large data set
of proprietary and marketed
compounds from multiple
companies (pharmaceutical,
plant protection products, and
other chemical industries)
was assembled to assess the
models’ performance. The
absolute percentage of
correct or more conservative
predictions, based on a
comparison of experimental
and predicted GHS
categories, was
approximately 95%, after
excluding a small percentage
of inconclusive (indeterminate
or out of domain) predictions.
Since the frequency
distribution across the
experimental categories is
skewed towards low toxicity
chemicals, a balanced
assessment was also
performed. Across all
compounds which could be
assigned to a well-defined
experimental category, the
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average percentage of correct
or more conservative
predictions was around 80%.
These results indicate the
potential for reliable and
broad application of these
models across different
industrial sectors. This
manuscript describes the
evaluation of these models,
highlights the importance of
an expert review, and
provides guidance on the use
of AOT models to fulfill testing
requirements, GHS
classification/labelling, and
transportation needs.

Research article

The use of emerging safety biomarkers in nonclinical and clinical safety
assessment — The current and future state: An 1Q DruSafe industry survey
Tanja S. Zabka, John Burkhardt, William J. Reagan, Jean-Charles Gautier, ...
Deidre A. Dalmas
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industry survey of 20
companies of varying size
was conducted to understand
current trends in ESB use and
future use prospects. The
objectives were to: (1)
determine current ESB use in
nonclinical and clinical drug
development and impact on
asset advancement; (2)
identify opportunities, gaps,
and challenges to greater
ESB implementation; and (3)
benchmark perspectives on
regulatory acceptance.
Although ESBs were
employed in only 5-50% of
studies/programs, most
companies used ESBs to
some extent, with larger
companies demonstrating
greater nonclinical use.
Inclusion of ESBs in
investigational new drug
applications (INDs) was
similar across all companies;
however, differences in
clinical trial usage could vary
among the prevailing health
authority (HA). Broader
implementation of ESBs
requires resource support,
cross-industry partnerships,
and collaboration with HAs.
This includes generating
sufficient foundational data,
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demonstrating nonclinical to
clinical translatability and
practical utility, and clearly
written criteria by HAs to
enable qualification. If
achieved, ESBs will play a
critical role in the
development of next-
generation, translationally-
tailored standard laboratory
tests for drug development.

Research article

Comparative In vitro metabolism of purified mogrosides derived from monk

fruit extracts
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Mogrosides are the primary
components responsible for
the sweet taste of Monk fruit
which is derived from Siraitia
grosvenorii (Swingle), a
herbaceous plant native to
southern China. Many
mogrosides have been
identified from Monk fruit
extract, but the major
sweetness component of
Monk fruit by mass is
mogroside V, comprising up to
0.5% of the dried fruit weight.
Recent pharmacokinetic
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studies indicate that the
parent mogrosides undergo
minimal systemic absorption
following ingestion and
hydrolysis by digestive
enzymes and/or intestinal
flora and are excreted as
mogrol (i.e., the aglycone)
and its mono- and
diglucosides. The objective of
this study was to demonstrate
whether individual
mogrosides, are metabolized
to a common and terminal
deglycosylated metabolite,
mogrol. An in vitro assay was
conducted with pooled human
male and female intestinal
fecal homogenates (HFH)
using mogrosides llle,
mogroside V, siamenoside |,
and isomogroside V at two
concentrations over a 48 h
period. The results show that
various mogrosides that differ
in the linkages and number of
glucose units attached to a
common cucurbitane
backbone, share a common
metabolic fate, and are
metabolized within 24 h to
mogrol. Aside from an
apparent difference in the
initial rate of deglycosylation
between mogrosides at higher
concentrations, no apparent
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difference in the rate of
deglycosylation was observed
between the male and female
HFH. Given the similar
structures of these
mogrosides and a shared
metabolic fate to mogrol, the
study provides support for a
reasonably conservative
approach to assess safety
based on bridging safety data
from an individual mogroside
(i.e., Mogroside V) to other
mogrosides, and the
establishment of a group
Acceptable Daily Intake (ADI),
rather than individual ADl's for
mogrosides.

Research article

Estimation of toluene exposure in air from BMA (S-benzylmercapturic acid)

urinary measures using a

reverse dosimetry approach based on

physiologically pharmacokinetic modeling
Honesty Tohon, Mathieu Valcke, Rocio Aranda-Rodriguez, Andy Nong, Sami

Haddad

Reg. Toxicol. Pharmacol., 2021; 120: Article 104860
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This study aimed to use a
reverse dosimetry PBPK
modeling approach to
estimate toluene atmospheric
exposure from urinary
measurements of S-
benzylmercapturic acid (BMA)
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in a small group of individuals
and to evaluate the
uncertainty associated to
urinary spot-sampling
compared to 24-h collected
urine samples. Each
exposure assessment
technique was developed
namely to estimate toluene air
exposure from BMA
measurements in 24-h urine
samples (24-h-BMA) and from
distributions of daily urinary
BMA spot measurements
(DUBSM). Model
physiological parameters
were described based upon
age, weight, size and sex.
Monte Carlo simulations with
the PBPK model allowed
converting DUBSM
distribution (and 24-h-BMA)
into toluene air levels. For the
approach relying on DUBSM
distribution, the ratio between
the 95% probability of
predicted toluene
concentration and its 50%
probability in each individual
varied between 1.2 and 1.4,
while that based on 24-h-BMA
varied between 1.0 and 1.1.
This suggests more variability
in estimated exposure from
spot measurements. Thus,
estimating toluene exposure
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based on DUBSM distribution
generated about 20% more
uncertainty. Toluene levels
estimated (0.0078—

0.0138 ppm) are well below
Health Canada's maximum
chronic air guidelines. PBPK
modeling and reverse
dosimetry may be combined
to interpret urinary
metabolites data of VOCs and
assess related uncertainties.

Research article

Risk assessment of predicted serum concentrations of bisphenol A in
children and adults following treatment with dental composite restoratives,
dental sealants, or orthodontic adhesives using physiologically based

pharmacokinetic modeling

Bradford D. Bagley, Jordan N. Smith, Justin G. Teeguarden

Reg. Toxicol. Pharmacol., 2021; 120: Article 104839

Original

Google translation

Bisphenol A (BPA) is a
chemical used to manufacture
bisphenol A glycidyl
methacrylate (BisGMA).
BisGMA has been used for
decades in dental composite
restoratives, sealants, and
adhesives. Based on
published studies, exposure
to low concentrations of BPA
are possible from dental and
orthodontic devices. The
serum BPA concentrations

EX7z/—IL ABPA)IF.ERT/—ILATILD
VAR L—k(BisGMA) D& RSN HEE
METY, BisGMA [, BRIAIVROVILDUE
EHl, =S BERICKR T EICh>THEAS
NTEELIz, ARSNEHARICEOL BREED
BPANDRFEFER S LV ERIBELEB N SAIEE
TY . CDEIBETNAREROREENSELSM
& BPAREIX. NEEIESIURIELD 3M ESPE
Filtek Supreme Ultra Flowable. 3M ESPE Filtek
Bulk Fill Restorative. & &1 3M ESPE M4 Bt
T—RIZEDNT, FHEBRAKED PBPK 7L
#ERALTFBIENELIz, Clinpro o —5 k8 &
U 2)3M ESPE Transbond MIPPrimer & U
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arising from such devices and
oral doses were predicted
using a PBPK model in
children and adult females
based on 1) published
extraction data for cured and
uncured 3M ESPE Filtek
Supreme Ultra Flowable, 3M
ESPE Filtek Bulk Fill
Restorative, and 3M ESPE
Clinpro Sealant and 2)
published 20% ethanol/water
and water rinsate data
following orthodontic
application with 3M ESPE
Transbond MIP Primer and
3M ESPE Transbond XT
Adhesive. Predicted oral
exposure to BPA arising from
these dental and orthodontic
devices is low (median <10
ng/treatment) and predicted
serum BPA concentrations
were also low (<10-+ nM).
Even the maximum predicted
exposure in this study (533.2
ng/treatment) yields a margin
of exposure of 7.5 relative to
the EFSAt-TDI (4 pg/kg-day)
and is only 2.8% of the daily
BPA exposure for the US
population in a 58-kg woman
(15,660 ng/day). Therefore,
the exposure to BPA arising
from the 3M ESPE dental and
orthodontic devices evaluated

3MESPE Transbond XT Adhesive Z{# L=
BREBED 20% T2 /—ILIKBLUKIE—RT—
AENFALEL, IO DEHBIUEIHEELE
MoELS BPA ANDF RIS AHZORETE(F
R{E<10 ng ;aK) . FRISNSME BPA RELE
Mof=(<10-4 nM) . COBARTF RIS -R KRS
£ (533.2 ng /;49%) TEX . EFSA t-TDI(4 i g/ kg-
day) LLEEELT7.5 DBREY—C =60 KE
AOD 1 BH=YD BPARZEED 2.8%I-FEF
thA, 58kg DE(15,660ng /H), L1=AS>T.
DT TEH SN 7= 3M ESPE RIS KU EFIEIE
EENSELSHBPANDBREIL, —BEHICHIT5
#BHODBPABRBLLELTIOI M THY. Chid
DBEMG BPARIZBEADIRVERBLEE
Ao
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in this study is negligible
relative to daily BPA exposure
in the general population and
these potential BPA sources
do not constitute a risk to
patients.

Research article

Skin immune cell characterization in juvenile and adult Géttingen Minipigs

Linda Allais, Elise Brisebard, Nicolas Ravas, Jean-Paul Briffaux, Marc Pallardy

Reg. Toxicol. Pharmacol., 2021; 120: Article 104861

Original

Google translation

The skin hosts a sophisticated
immune system involving
responses from both innate
and adaptive immune cell
populations. Swine skin is
close to human skin by its
structure, composition and
function. In addition, the
minipig is considered the
model of choice in toxicology
studies for drugs applied by
the dermal route and
developed for both the adult
and paediatric indications.
However, knowledge on the
skin immune system in
minipigs, particularly in
Gottingen Minipigs, is still
limited. The objective of our
work was first to characterize
the main skin immune
populations (Langerhans

REF. BRGREMEERSES RERBERO
AADNLDLEEELEELRRED AT LERIMN
TWET ROKRE L, TOHEE. L. #EEICEL-
TABDREITENTY , EBIT 32743, RER
BIZ&E->TEAIN ., BAEDNE DA D ERGED
F=OICARSN-ENDOSHNFERRTERINLE
TIERGBENTVET, =L . S =T4, HIC
Gottingen S=J 2D E ERED AT LICET 5553
FEERONTWET . MEOMRDEMIE. &
#1Z. GéttingenMinipigs DX B EEREER (S
VTN R, REBHRMRE, < 00— T
YU NER) #45D 1+ 52 ETLI=, MfTLT. 10 mg /
kg / day @90 RKRY> A(CsA) IZ& BB O EEER
D.BEGTFHREAEFTEOFHROREREEDZE
B LFEL =, =, BRFITHS 2,4->=+aY0ON
AR2HEY (DNCB) TF YLD LIz =T 2D il
[BRETIVEFEALT, thORMIKEERAELEL
fzo I LN ZHARE LB FE MHClllowCD163 +iffl
BalX. 10 mg/ kg /B ® CsA IZLBEORED 1 H
ABIZEMLELz, DNCB IZ&>TFrLUTSh
1= GottingenMinipigs DIERLEZ I§ RET LI, T
TN AR ERNKHEIROBE. BLUKRE
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cells, dermal dendritic cells,
macrophages and T
lymphocytes) in Gottingen
Minipigs. In parallel, we
compared the skin immune
populations from healthy and
immunocompromised piglets
following oral treatment with
cyclosporin A (CsA) at

10 mg/kg/day. We also
explored other pathological
conditions using a contact
dermatitis model in minipigs
challenged with a sensitizer,
2,4-dinitrochlorobenzene
(DNCB). Langerhans cells
and dermal

MHCIl-«CD163- cells were
increased one month after
oral treatment with CsA at

10 mg/kg/day. The contact
dermatitis model in Géttingen
Minipigs challenged by DNCB
suggested migration of
Langerhans cells and dermal
dendritic cells as well as T cell
recruitment into the skin.
These data bring new
information in skin
immunotoxicology in
Gottingen Minipigs and could
contribute to a better
understanding of the effects of
new therapeutic drugs on the
developing immune system.

~ADTHEOBEZRELEL-, ChoDT—4
[. GéttingenMinipigs M [ REHHEZIZHLL
BEHEB O, REFORERITTTEHLLVAE
EOHRDODLYRWNERICEIRKS HAREENHYE
¥
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Review article

Testing the validity of a proposed dermal cancer slope factor for

Benzo[a]pyrene
Brian H. Magee, Norman D. Forsberg

Reg. Toxicol. Pharmacol., 2021; 120: Article 104852

Original

Google translation

In 2014, the United States
Environmental Protection
Agency (EPA) proposed a
Dermal Slope Factor (DSF)
for benzo[a]pyrene (BaP) of
0.006 (ug/day) (USEPA
2014a). It would make cancer
risk estimates associated with
soil contact 100 times greater
than those from soil ingestion
and would predict that a large
fraction of skin Basal Cell
Carcinomas (BCCs) and
Squamous Cell Carcinomas
(SCCs) worldwide are caused
by low level dermal exposures
to PAHs, such as BaP. This is
not logical given that sunlight
(ultraviolet radiation (UV))
exposure is the generally
recognized cause of BCCs
and SCCs. This paper
critically evaluates the
proposed DSF. First, a reality
check is performed using EPA
standard risk assessment
methods and comparing the
results to actual BCC and

2014 &£ RERRHKRET (EPA) L. A Y[alELY
(BaP) O K [§ 1B %4 (DSF) % 0.006 (¢ g/H)-1 &
IBELFEL(USEPA2014a) , T (&, TiEHEMIC
EETHNAVRYDEEEE LEERICLDIE0
M 100 f&IcL. RO R EREEMEAA (BCC)
BEUVRFELEAA (SCC)DKRESH PAH AD
BLALDOKREBREICL>TIIEFRISNDETFRIL
FY, BaP &, B EMRUV)) ~DEBEEN
BCC & U SCC N—EMICRBHINTLIRET
HHEEEADE. CNITHREHITESYFEEA.
DR—/N—TIE RESN - DSF L FIRIIZFFML
F9 . £7 . EPA OFEMLG)RVFHE A EZEERAL
TREDFIVIEETL. TOHBEEZREOAOD
EED BCC KU SCC RELLEBLET , RIZ.
PAH B ERR BN AZESIZRIT AN=XLDEY)
FHRELAEE. —RISBHSKATOSEFRENAD
JRRZFEL. PAH BBEICK-TIERISN ST
HEREREDEGFER I RFr—2ErRE
PADLDOELLET B EICL->TIHELE T, fBE
FIRBBICKY . TIEDD BaP ICRERZSnfEr
DEENA)REKIEIE RIS DSF EA
REShFEBRATOATOES,
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SCC rates in the U.S.
population. Then, the
biological plausibility of the
mechanism by which PAHs
might cause human skin
cancer is evaluated by
exploring the generally
recognized etiology of human
skin cancer and comparing
the genetic mutation
signatures of rodent skin
tumors caused by PAH
exposures to those of human
skin cancers. It is concluded
that scientific flaws resulted in
a proposed DSF value that
greatly overestimates the skin
cancer risk for humans
dermally exposed to BaP in
soil.

Review article

Evaluation of the carcinogenicity of dichloromethane in rats, mice,

hamsters and humans

Wolfgang Dekant, Paul Jean, Josje Arts

Reg. Toxicol. Pharmacol., 2021; 120: Article 104858
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Dichloromethane (DCM) is a
high production volume
chemical (>1000 t/a) mainly
used as an industrial solvent.
Carcinogenicity studies in
rats, mice and hamsters have
demonstrated a malignant

oyaaxay (DCM) I, EICTERBHIELTER
SNEBEERLFEYWE(>1000t/a) TY, Tvb,
TVRNLRI—DEMNAMEHERTIEL, 1000~
4000 ppm M7 R (ffi&AFiE) TD A DCM O Efk
BB EREMNTRIN TS, EFDT—2IEHAN
RYDIEREZRMT TGN, ZhIZE DL T, DCM
[FEELTHESNELR, 2 HPAEYME. DCM
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tumor inducing potential of
DCM only in the mouse (lung
and liver) at 1000—4000 ppm
whereas human data do not
support a conclusion of
cancer risk. Based on this,
DCM has been classified as a
cat. 2 carcinogen. Dose-
dependent toxicokinetics of
DCM suggest that DCM is a
threshold carcinogen in mice,
initiating carcinogenicity via
the low affinity/high capacity
GSTT1 pathway; a
biotransformation pathway
that becomes relevant only at
high exposure concentrations.
Rats and hamsters have very
low activities of this DCM-
metabolizing GST and
humans have even lower
activities of this enzyme.
Based on the induction of
specific tumors selectively in
the mouse, the dose- and
species-specific toxicokinetics
in this species, and the
absence of a malignant tumor
response by DCM in rats and
hamsters having a closer
relationship to DCM
toxicokinetics in humans and
thus being a more relevant
animal model, the current
classification of DCM as

DORAEKEENDOXRT(IR(EL DCM AT IR
DFENAMEETHY. ERMNME/EEED GSTT1
BRENLTESAMZRIET HEERELTOE
T . mRBREETCOHBEET HERNELER, S
YRENLRA—[ETD DCM K3 GST DFHAIE
BB EMNIZOBEDFENSSITEGE-TL
FY L, YIVRCE T HREDEEOERMFE.,
DREIZEITHRAESFUVERENGN Y OF 1Ty
IR, BEUVSUYRBSLVNLRE—IZHITSH DCM [
FEEHEERIEOXRINIZEINT, ERD DCM +
X AXRTAIRELYERGBRLAHY . KYUEY]
HEMIET L. ERFEDAEIBELTO DCM DIRE
D73, 2 X5 IF/EEYITYT .
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human carcinogen cat. 2
remains appropriate.

Research article

Assessment of the biochemical pathways for acetaminophen toxicity:

Implications for its carcinogenic hazard potential

Hartmut Jaeschke, F. Jay Murray, Andrew D. Monnot, David Jacobson-Kram, ...

Gary Eichenbaum

Reg. Toxicol. Pharmacol., 2021; 120: Article 104859

Original

Google translation

In 2019 California's Office of
Environmental Health Hazard
Assessment (OEHHA)
initiated a review of the
carcinogenic hazard potential
of acetaminophen. In parallel
with this review, herein we
evaluated the mechanistic
data related to the steps and
timing of cellular events
following therapeutic
recommended (<4 g/day) and
higher doses of
acetaminophen that may
cause hepatotoxicity to
evaluate whether these
changes indicate that
acetaminophen is a
carcinogenic hazard. At
therapeutic recommended
doses, acetaminophen forms
limited amounts of N-acetyl-p-
benzoquinone-imine (NAPQI)
without adverse cellular

2019 5. HYIHIL =T DRE@E/ N\ —FEES
(OEHHA) (&, 7+ 7S/ 720 DEDAMENF—F
DOEEEEDLE 1 —%RIRLELz, COLEa—L
WITL T, RPMETIE, FHEEE5IEREI I a6k
DHHEEME (49 B) BIUBREDT NS/
TV EOMBARUCDRTYTEAAIV T IEE
THANZRXLT—H%EFHHEL . ChEDEAT
TI/IzUDEDAEDER, BRLOHERET
X 7EbTR/ OV FHRBICEZEEE5ZHIER
RONEZED N-ZEFIL-p-RUYF/0-A43Y
(NAPQD) #HRLET . 727/ 70 D IBEIEER
[ZHELV T NAPQI D KY LEE B ET LI FA Y
DD FTREMAHY . SFaVF) THBEEET &
DNA {85 Z 5| ZR_IT Al REEA HYE T AN, HaE
3T HETDATHSO. 77 /T1Y
NCDEDFERETOIEEFARETT . KADE
ELEEMEEGIE. ENIBIT5EEFEEF &
HEMEOBREEZRLTOET . FENGET 2.
HEDPAEICEET B35 5LLV AN X LD RN
#RLTEY. (FoEmBEONANAFT TS, ZDF
DIAVN=FUVRBTCLEA—SN-EENER. B
FUHEBOERRBABOMEME—BLTVET,
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effects. Following overdoses
of acetaminophen, there is
potential for more extensive
formation of NAPQI and
depletion of glutathione,
which may result in
mitochondrial dysfunction and
DNA damage, but only at
doses that result in cell death
— thus making it implausible
for acetaminophen to induce
the kind of stable, genetic
damage in the nucleus
indicative of a genotoxic or
carcinogenic hazard in
humans. The collective data
demonstrate a lack of a
plausible mechanism related
to carcinogenicity and are
consistent with rodent cancer
bioassays, epidemiological
results reviewed in
companion manuscripts in
this issue, as well as
conclusions of multiple
international health
authorities.

Research article
Quantifying bias in epidemiologic studies evaluating the association
between acetaminophen use and cancer

Martijn J. Schuemie, Rachel Weinstein, Patrick B. Ryan, Jesse A. Berlin

Reg. Toxicol. Pharmacol., 2021; 120: Article 104866
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Many observational studies
explore the association
between acetaminophen and
cancer, but known limitations
such as vulnerability to
channeling, protopathic bias,
and uncontrolled confounding
hamper the interpretability of
results. To help understand
the potential magnitude of
bias, we identify key design
choices in these observational
studies and specify 10 study
design variants that represent
different combinations of
these design choices. We
evaluate these variants by
applying them to 37 negative
controls — outcome presumed
not to be caused by
acetaminophen — as well as 4
cancer outcomes in the
Clinical Practice Research
Datalink (CPRD) database.
The estimated odds and
hazards ratios for the
negative controls show
substantial bias in the
evaluated design variants,
with far fewer of the 95%
confidence intervals
containing 1 than the nominal
95% expected for negative
controls. The effect-size
estimates for the cancer

ZLDBEMRIL. TENTI/ Iz EBEDEEE
RAELTOETA FrRUVTISAT B S, 7
AR/ —/RAT R, FlfIEN TGN RLEEDER
HDOFRAFERDBEIREATREMZ T TNET . /3
TADBHENGERESEEBRTHDEMITEH=HIZ,
NODBERHARTEELT IO DBIRRERTE
L. ShoDTHAUDRREOSES TR MAED
BERT 10 DRARTH10DNIT—LavERTE
LES . oD\ T7UE, TEMNTI/TIUNR
ETIFAEWEHESND 37 DR AT4TavFA—)L
&. Clinical Practice Research Datalink (CPRD) 7
—HAR—ZAD 4 DDEDT I ALISERT HET
FHELES . AT AV O—LDHEEA VXL
N —RL(E, B SN E&EH NI T U MIAEY D
NATRADHBY FHAT«T o bO—LIZHHEIND
BT 95%&YE 1 EEBL 95%EBREAITEMIC
DIENCEERLTVES . NADIERIROHREDHE
EfElX, RATsTavbO— L TEREINz3DIZ
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RIZDEABFAHEMA HDHEETBMB|LTLET L L
f=h>oT. 7EMNFI/ Tz EEIZET ARSI
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outcomes are comparable to
those observed for the
negative controls. A
comparison of exposed and
unexposed reveals many
differences at baseline for
which most studies do not
correct. We observe that the
design choices made in many
of the published observational
studies can lead to substantial
bias. Thus, caution in the
interpretation of published
studies of acetaminophen and
cancer is recommended.






