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Allergic contact dermatitis is an
important occupational health issue, and
there is a need to identify accurately
those chemicals that have the potential
to induce skin sensitisation. Hazard
identification was performed initially
using animal (guinea pig and mouse)
models. More recently, as a result of the
drive towards non-animal methods,
alternative in vitro and in silico
approaches have been developed. Some of
these new in vitro methods have been
formally validated and have been
assigned OECD Test Guideline status.
The performance of some of these

recently developed in vitro methods, and
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of 2 quantitative structure-activity
relationships (QSAR) approaches, with a
series of methacrylate esters has been
reviewed and reported previously. In this
article that first review has been
extended further with additional data
and complementary analyses. Results
obtained using in vitro methods (Direct
Peptide Reactivity Assay, DPRA; ARE-
Nrf2 luciferase test methods,
KeratinoSens and LuSens; Epidermal
Sensitisation Assay, EpiSensA; human
Cell Line Activation Test, h-CLAT, and
the myeloid U937 Skin Sensitisation
test, U-SENS), and 2 QSAR approaches
(DEREK™-nexus and TIMES-SS), with
11 methacrylate esters and methacrylic
acid are reported here, and compared
with existing data from the guinea pig
maximisation test and the local lymph
node assay. With this series of chemicals
it was found that some 1n vitro tests
(DPRA and ARE-Nrf2 luciferase)
performed well in comparison with
animal test results and available human
skin sensitisation data. Other in vitro
tests (EpiSensA and h-CLAT) proved
rather more problematic. Results with
DEREK™-nexus and TIMES-SS failed to
reflect accurately the skin sensitisation
potential of the methacrylate esters. The
implications for assessment of skin

sensitising activity are discussed.
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Data on dermal penetration of
nanoparticles (NPs) was reviewed with
the goal to establish a worst-case dermal
penetration value for NPs. To this aim,
the main focus was on studies providing
quantitative dermal penetration data (29
studies). In vivo dermal penetration
studies and ex vivo studies based on skin
explants were included. These studies
used NPs with different compositions,
dimensions, and shapes. The overall
results showed that skin is an efficient
barrier for NPs, indistinctly of their
properties. However, some studies
reported that a small percentage of the
applied NP dose penetrated the skin
surface and reached deeper skin layers.
The integrity of the skin layer and the
product formulation were more critical
determinants of dermal penetration than
the NP properties. Most quantitative
studies were based on elemental analysis
such that it cannot be concluded if
detected levels are attributable to a
dissolved fraction or to the penetration of
particles as such. Results of qualitative
imaging studies suggest that at least a
fraction of the levels reported in

quantitative studies could be due to

particle penetration. Altogether, based on
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the data compiled, we propose that 1%
could be used as a worst-case dermal

penetration value for nanoparticles

those included in our analysis.

within the boundaries of the properties of
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Aloe products are increasingly valued as
ingredients in food supplements and
flavoring agents. In early March 2020,
the European Commission drafted a ban
on the use of Aloe products that contain
hydroxyanthracene derivatives (HADs)
in food, following the opinion on concerns
about the toxicity of vegetable extracts
containing HADs carried out by the
European Food Safety Authority (EFSA).
Aloe gel preparation is characterized by
minimal amounts of HADs, only present
as contaminants during extraction,
compared to other sold Aloe preparations
such as Aloe latex and Aloe whole leaf
extract. This review provides a
comprehensive account of the
toxicological aspects of Aloe gel, and
briefly discusses the chemical profile of
other Aloe preparations. Unlike these
other preparations, pure Aloe gel shows
no toxic effects. However, further

toxicological studies remain necessary to
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establish the maximum permissible limit
of HAD contaminants in Aloe gel,
considering daily doses and maximum
duration of treatments. Finally, officially
validated analytical methods for
determination of HADs are required, in
the form of tools for use by Companies
and Competent Authorities to ensure the
absence of HAD contamination in raw

materials or in finished products.
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The rodent uterotrophic and
Hershberger assays evaluate potential
estrogenic and (anti)-androgenic effects,
respectively. Both US EPA and OECD
guidelines specify that test substance is
administered daily either by
subcutaneous injection or oral gavage.
However, dietary administration is a
relevant exposure route for agrochemical
regulatory toxicology studies due to
potential human intake via crop
residues. In this study, equivalent doses
of positive control chemicals
administered via dietary and gavage
routes of administration were compared

in the uterotrophic (17a-ethinyl
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estradiol) and Hershberger (flutamide,
linuron, dichloro-2,2-bis(4-chlorophenyl)
ethane; 4,4-DDE) assays in
ovariectomized and castrated rats,
respectively. For all positive control
chemicals tested, statistically significant
changes in organ weights and decreases
in food consumption were observed by
both routes of test substance
administration. Decreased body weight
gain observed for dietary linuron and
4,4'-DDE indicated that the maximum
tolerated dose was exceeded.
Hershberger dietary administration
resulted in a similar blood exposure
(AUC24) for each positive control
chemical when compared to gavage.
Overall, the correlation in organ weight
changes for both the uterotrophic and
Hershberger assays suggest that dietary
administration is an acceptable route of
exposure with similar sensitivity to oral
gavage dosing for evaluation of the
endocrine potential of a test substance
and represents a more appropriate route

of test substance administration for most

environmental exposure scenarios.
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Acute oral toxicity (AOT) information is
utilized to categorize compounds
according to the severity of their hazard
and used to inform risk assessments for
human health and the environment.
Given the wealth of historical AOT
information and technological advances,
in silico models are being created and
evaluated as potential tools to predict the
AOT of compounds and reduce reliance
on animal testing. Utilizing a historical
database of AOT data on 371 Bristol
Myers Squibb pharmaceutical
compounds (PCs) (195 pharmaceutical
intermediates and 176 active
pharmaceutical ingredients), we
evaluated two pioneering in silico AOT
programs: the Leadscope Acute Oral
Toxicity Model Suite and the
Collaborative Acute Toxicity Modeling
Suite. These models demonstrated a high
degree of agreement with the in vivo
results as well as a high level of
sensitivity. We found that these models
can be effectively utilized to identify PCs
which are of low acute oral toxicity
(LDso > 2000 mg/kg), PCs which should
not be classified as Dangerous Goods
(LDso > 300 mg/kg), and can assist in
identifying a starting dose for in vivo
AOT studies. This manuscript provides
an evaluation of the performance of these
in silico models and proposes use cases
where these in silico models can be most

confidently and effectively employed.
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Preservatives play a vital role in
cosmetics by preventing microbiological
contamination for keeping products safe
to use. However, a few commonly used
preservatives have been suggested to be
neurotoxic. Cytotoxicity to neuronal cells
is commonly used as the first-tier assay
for assessing chemical-induced
neurotoxicity. Given the time and
resources required for chemical
screening, computational methods are
attractive alternatives over experimental
approaches in prioritizing chemicals
prior to further experimental
evaluations. In this study, we developed
a Quantitative Structure-Activity
Relationships (QSAR) model for the
identification of potential neurotoxicants.
A set of 681 chemicals was utilized to
construct a robust prediction model using
oversampling and Random Forest
algorithms. Within a defined
applicability domain, the independent
test on 452 chemicals showed a high
accuracy of 87.7%. The application of the
model to 157 preservatives identified 15
chemicals potentially toxic to neuronal
cells. Three of them were further

validated by 1n vitro experiments. The
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results suggested that further
experiments are desirable for assessing
the neurotoxicity of the identified
preservatives with potential neuronal

cytotoxicity.
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Under European Regulation (EC) No
1272/2008 on the classification, labelling
and packaging of substances and
mixtures (CLP), chemicals can be
classified as carcinogenic if they are
considered to induce tumours, increase
tumour incidence and/or malignancy, or
shorten the time to tumour occurrence.
Cancer classifications are divided into
different hazard categories: Carc. 1A
(known human carcinogen), Carc. 1B
(presumed human carcinogen), Carc. 2
(suspected human carcinogen), and
chemicals not classified for
carcinogenicity. Selecting which
classification is appropriate can be
challenging, as judgements need to be
made both on the existing hazard data
and on its relevance to humans. One
aspect to be considered in defining
human relevance is a chemical's mode of

action (MoA); the series of necessary key
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events that lead from an exposure to the
adverse effect (in this case, tumours).
This work aims to identify and discuss
some of the features that have led
ECHA's Committee for Risk Assessment
(RAC) to decide upon harmonised cancer
classifications for chemaicals, and to
prioritise future research on MoA and/or
human relevance. RAC bases its
decisions on cancer classification on both
the weight-of-evidence (WoE) and
strength-of-evidence (SoE) of this
particular activity. Multiple factors
contribute, including the species in
which tumours are seen, and the

relevance of the MoA to human health.
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Zaleya decandra is a prostrate, glabrous,
succulent herb of the family Ai1zoaceae.
In recent years the pharmacological
efficacy of the plant such as the
hepatoprotective, antimicrobial,
antidiabetic, anti-inflammatory and
anticancer activities has been reported.
However, a long-term toxicity study of Z.
decandra is yet to be carried out. In the
present study, the acute dose of

2000 mg/kg b.w. of ethanolic extract of Z.
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decandra (EEZD) administered orally to
Wistar rats gained gradual weight with
time and appeared healthy without any
record of mortality. In the sub-chronic
toxicity study, the rats showed no
remarkable increase or decrease in their
weight even at the highest dose of

500 mg/kg b.w. The haematological,
biochemistry and serum marker enzyme
parameters did not show any dose
dependent change in the values. Further,
the histology micrographs confirmed that
the tissue architecture of all the vital
organs were not affected by EEZD
treatment. Hence, the EEZD (500 mg/kg
b.w.) is considered safe for a 90-day
period. Therefore, the present study
warrants extensive investigation of
EEZD using higher pre-clinical model
system to substantiate the findings. The
GC-MS analysis revealed the presence of
39 phytoconstituents including
octadecenoic acid, hexadecanoic and
phytosterols such as campesterol,

sitosterol and stigmasterol.
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Nerve agent exposure is generally
treated by an antidote formulation
composed of a muscarinic antagonist,
atropine sulfate (ATR), and a reactivator
of acetylcholinesterase (AChE) such as
pralidoxime, obidoxime (OBI),
methoxime, trimedoxime or HI-6 and an
anticonvulsant. Organophosphates (OPs)
irreversibly inhibit AChE, the enzyme
responsible for termination of
acetylcholine signal transduction.
Inhibition of AChE leads to
overstimulation of the central and
peripheral nervous system with
convulsive seizures, respiratory distress
and death as result. The present study
evaluated the efficacy and
pharmacokinetics (PK) of ATR/OBI
following exposure to two different VX
dose levels. The PK of ATR and OBI
administered either as a single drug,
combined treatment but separately
injected, or administered as the ATR/OBI
co-formulation, was determined in
plasma of naive guinea pigs and found to
be similar for all formulations. Following
subcutaneous VX exposure, ATR/OBI-
treated animals showed significant
improvement in survival rate and
progression of clinical signs compared to
untreated animals. Moreover, AChE
activity after VX exposure in both blood
and brain tissue was significantly higher
in ATR/OBI-treated animals compared to
vehicle-treated control. In conclusion,
ATR/OBI has been proven to be

BEARBREE. — I, ARH)UERE, BB
FOEY (ATR) . BEUVTIURFO L FEFFD L
(OBI)  ARFD L FMUARFD L FIE HI-6 GE
DT EFILA)UITRTZ—E (AChE) DEFEMHIEE
FERITONAETERSNSBEEHIRHFIZL>T
BEENEY, ARUVERIATIL(OP) &, 7EF
WAV T FIUGEDRKEICE ST 2BRTHD
AChE ZXAI#HIICIEELES ., AChE DIEEIE.
PRHBERE LURHHBEROBRRHESIFES
L. Z0HER. TOhAFEE BRREHE, SLURT
ZEIEEILFET . AAERTIE. 2 DDELS VX A
BELRILADOEERD ATR/ OBl DEMMHELEY
A (PK)&ZFHMELELIz, ATR & OBI @ PK (&,
B, fERAERTHRIESISh S, ATR/ OBI
#HPHELTRESN, FA—TELEVLOMET
BIESN., TRTOHFTHELULTLSIEA LMY
FLI=. BT VX BFER. ATR/ OBl JAEEMIE. R
BEBYELRLT, EFRLBRBIEDETICE
BAREERLEL, Eo(2, MBS S UKEHD
WA TH VX BBEHD AChE FHEIE. EEVIL TR
Bz BEEL T, ATR/ OBl TUELEYT
BERICEM o=, #EELT.ATR/ OBl [ VX ~AD
BEICHLTENTHAIENFASATEY, H£E
FlELTHR S SNG4 . ATR & OBl DRI PK 18
HEREHYFEFATL,
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efficacious against exposure to VX and
there were no PK interactions between

ATR and OBI when administered as a co-

formulation.
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The production of soy leghemoglobin C2
(LegH) by Pichia pastoris (syn. K.
phatfi) was developed by Impossible
Foods to serve as a sustainable source of
flavor and aroma in plant-based meats.
The potential allergenicity and toxicity of
a LegH from a new production process
was analyzed using bioinformatics,
proteomics and a pepsin digestion assay
on leghemoglobin, and residual host
proteins. LegH in the new preparation
had the same proteoform as in the
previous preparations as well as in soy
root nodule extracts. Results of seven
Pichia proteins, each representing >1% of
the total protein content, showed no
significant sequence matches to any
known allergens with the exception of
one, which matched the highly conserved
wheat GAPDH, whose protein homolog is
found in fungi and humans. Based on the

data, it is unlikely that there is any risk

of cross reactivity between LegH Prep

Pichia pastoris (syn, K, phaffii) IZ&d RKEL I NE
JBEY C2(LegH) DEEL. HEYR—XDHADE
BREFY DFEHE AR HIGREL THEET 51-8IC
ImpossibleFoods IZ&> TGN ELTz, FHLLVEL
ETOERMNE0 LegH DEBEMHETLILF—FHR
MEBHIF NAF AV THITAOR. TOTASY
R LITAETOEVORTVUEET v B&U
RBEXIVN\VEEFERLTOMSnEL . #iL
WEIFID LegH (X, URTO HFIE S UK ZR A H
MERLTOTH I+ —LEFO>TVEL. ThTh
NRAVIVEEEED 1% U LEERT 7O0DEX
TRUNVBEOHERIE. AV VEREQTHNERE
EMZRohSEEIZREFESNT=/NE GAPDH I2—
I HLDERVT. BT LILT VICHEERE
H|—BE RSN oz, T—RIZE DL, LegHPrep
& GAPDH DI RERISHED) RV 5% S AT RENE
[FEWNTT, EX 7RO ERIIIL, HyhasX
BEECED—RHLGEENAOHERSV/N\VE
[ZHLTHBICRFLGT AV AVMERLEL . &
52, LegH B& U Pichia #2 /0BT RT RT
TUEIE T v/ TRRISH EIhELE, #EREL
T.ZO P.pastoris #ETOEZAMNSD LegHPrep
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and GAPDH. Pichia protein sequences
showed very good alignment to
homologous proteins from many common
yeasts including Saccharomyces sp. In
addition, LegH and Pichia proteins were
all rapidly digested in a pepsin digest
assay. In conclusion, LegH Prep from this
P, pastoris production process is unlikely

to pose a risk of food allergenicity.

F. BRTLUILX—FHEDIRVEDL ST AR

[FELTY,
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With the growth of monoclonal
antibodies and other proteins as major
modalities in the pharmaceutical
industry, there has been an increase in
pharmacology and toxicity testing of
biotherapeutics in animals. Animals
frequently mount an immune response to
human therapeutic proteins. This can
result in asymptomatic anti-drug
antibody formation, immune complexes
that affect drug disposition and/or organ
function such as kidney, cytokine release
responses, fatal hypersensitivity, or a
range of reactions in between. In
addition, an increasing number of
oncology therapeutics are being

developed that enhance or directly

AREROFELES T LLTOE/IO—F I
RO ZOMDA OB ORERITEND, BMICE
(15EMBEOERZS JUSHRBRAEMLTL
F9. BMEILIELIFENAEIV VBT 5%
ERIGERBLET . Chid. EBEEREOREDR
AR, BlidhE DEYENRES LU/E-ISIER S
ICEEEEZLDREEESR. HAMIA VBB RIE.
M IBBUYE . FEZTORO—EDREESIE
ECTAREENHYFET, TSI, Bt BE
RIGHVCEHEREREEEDOURIVEEH LA
DHASESFHEANZRXLICE>TRIER G EIEM
FEEENET IERABRENFRINTHE
T BEATICADRICEYMEED) RV EFHET S
HE.EBRREET—2ICEINLDEEDNT
NODNEFNLAEEELHY . T ABDLE
BEEERITHESINEEBTLENEETT, 1Q
a2y —3L 7 LG DruSafe Y= —wF 5 )L —7T
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stimulate immune responses by a variety
of mechanisms, which could increase the
risk of autoreactivity and an
autoimmune-like syndrome in animals
and humans. When evaluating the risk
of biotherapeutics prior to entering the
clinic, the nonclinical safety data may
include any of these responses and it is
critical to understand whether they
represent a safety liability for humans.
The DruSafe Leadership group of the I1Q
Consortium conducted a survey of
industry to understand sponsors'
experiences with these immune reactions
in nonclinical studies related to both
immunogenicity and pharmacologically-
mediated immune perturbations. The
survey covered what pathways were
affected, how the immune responses
were presented, how the company and
health authorities interpreted the data
and whether the immune responses were
observed in the clinic. Additionally, the
survey gathered information on
association of these findings with anti-
drug antibodies as well as sponsor's use
of immunogenicity predictive tools. The
data suggests that the ability of a
biotherapeutic to activate the immune
system, intended or not, plays a
significant role on characteristics of the

response and whether theys are

translatable.

[F. REREEERZMIENSNLIREETOR
HIZEET BIEBEARIZH TEINLDRERE
1B 2R R —DREREEME T H-OICERD
REEZEBLEL. AR ZEE2H-EI. &
BERIENEDLIITRTEND . SUEREBED
MNT—2F5EDLSIHBMLUID . ZLTREREH
BRI CTHEINNEINENN—LEL, &5
(2. COMETIE. ChoDREBRLAEDHUAL
DEE. BEURR Y —IZLERERETAY—
LOFERICET HERMNMRESNEL, T2,
BERESNTWANESHIZHDDLT  REREENE
LT HEMBEDREND., HEDFES LU TIL
MERERRATRE THAIMESNTEBLGHREIE RIS
EERIELTVS,
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Polyester fibres are usually
contaminated by antimony because of its
use as a catalyst in the production of
polyethylene terephthalate and as a
flame retardant synergist in a variety of
new and recycled polymers. The present
study determined the release of
antimony (at total concentrations
ranging from about 125 to 470 png g-1)
from polyester textile samples designed
to be in contact with human skin using
standard artificial sweat solutions (ISO
105-E04 and EN 1811). The study also
examined the role of different
experimental parameters on the release
of the metalloid. Overall, and using the
default parameters, between about 0.05
and 2% of total antimony (or 0.1—

1 pg g-1) was mobilized into artificial
sweat. A reduction in time (from 24 to

12 h) and temperature (from 37 to 20 or
4 °C) and an increase in pH (from 5.5 to
7) resulted in a decline in antimony
mobilization from textiles, while altering
textile mass to solution volume and the
presence of lactate had little impact on
the results. Removal of a filtration step
increased antimony mobilization but this

was attributed to artefacts associated

with release from microfibres during

RUIRT IV ISER . RYTFLOTLIEL—F
DRECHITHAEEL T, FFIFIFHFLLW
YA YILR)I—OHBEERRELTERASN ST
O TUFEVICESTEREINTVET . AR T
(X, REMGEATLFAER(SO105-E04 LUV
EN181LZFEALT. ABDREEEMT BHEL51
BEENIARYIRTILEH S TILDSDTUFE
2 ($aREAH 125~470ugg-1 DEEE) DR H %5
ELELIz, COWMETIE, A9OIRDREIZHT S
SEISFELEBNSGA—F—DHREILFANFELZ. £
RELT. TIHIMDNGA—REERATHE BT
UFEDDH 0.05~2% (FfzIF 0.1~1ugg-1) HA
TFICEIESNEL =, B (24 B AD 12 B
LEE QBT IS 20 F=F 4°C)DFLEPH D ER
B5MD NIZKY, MEDEELBRICEALGN
L, NSO TOFEVOHFENBOLELZ. E
LEABENHFEIIBRICITEALEEESZFHA
TLtz. BBRTYIZHIRT HE. ToFEVDEE
AEBIMLELEA. Chid, HEMORES LV
FOIAIAT7AN—D DR IZBEET 57 —T
1I7UMIBEALTWVEL . —fRIC. 7UFEVD
g8 (L EN1811 F1=(3 ISO105-E04 DLV hhE
FERALTHRICBRAETLEN,. 7ZO0FEVDHE
CEEMGBEOIMIZE. pH AARBDF O pH
IRV BENMERINE T, EH00HMEYMD
YDA TLRAEDTUFEVLBB S-S
O ERFIYRERFTHETHRBER/DRIC
MRBHIEMNTEET,
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extract storage and analysis. In general,
antimony mobilization was sufficiently
repeatable using either EN 1811 or ISO
105-E04 but the latter is recommended
for an assessment of antimony
mobilization and potential exposure
because its pH is closer to that of human
sweat. Since the first fraction of either
extractions mobilized the greatest
quantity of antimony, exposure can be

minimized by washing articles before

use.
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Due to the large amount of chemical
substances on the market, fast and
reproducible screening is essential to
prioritize chemicals for further
evaluation according to highest concern.
We here evaluate the performance of
structural similarity models that are
developed to identify potential
substances of very high concern (SVHC)
based on structural similarity to known
SVHCs. These models were developed
following a systematic analysis of the
performance of 112 different similarity
measures for varying SVHC-subgroups.

The final models consist of the best

TGHICIIREDLEMENEFET 50 ZRLER
ENBSBHEIGLTELICFHE T 57-DITILFEMEIC
BRIERETITBICIE. RERTEREDOH DRV —
ZUPMARARTY , ZSTIE, BEFID SVHC D
HENBUEICE SV T, BB EYWE (SVHC) &4
ETA-OICHAFEESNBENEUEETILO/ND
F—YUREFELET . CNOHDETILIL, SFSE
1 SVHC 475 L —T 1239 % 112 D R4 DM
HRIED/INT+—T 2 ADARRIZESHTIZHE->TH
HINFEL REETIIK. 240 H—TUU 58
LUERE. BIUVELELEVMEOREROHEAED
HTHEB SN, SVHC LU IE SVHC ME THERE
NERJT 2Ly TEVFRINTF—TUX
(80% A L) ZRIELELIZ, f=1ZL. M EBT—2 vk
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combinations of fingerprint, similarity
coefficient and similarity threshold, and
suggested a high predictive performance
(>80%) on an internal dataset consisting
of SVHC and non-SVHC substances.
However, the application performance on
an external dataset was not evaluated.
Here, we evaluated the application
performance of the developed similarity
models with a ‘pseudo-external
assessment’ on a set of substances

(n = 60—100 for the varying SVHC-
subgroups) that were putatively assessed
as SVHC or non-SVHC based upon
consensus scoring using expert
elicitations (n = 30 experts). Expert
scores were direct evaluations based on
structural similarity to the most similar
SVHCs according to the similarity
models, and did not consider an
extensive evaluation of available data.
The use of expert opinions is particularly
suitable as this is exactly the intended
purpose of the chemical similarity
models: a quick, reproducible and
automated screening tool that mimics
the expert judgement that is frequently
applied in various screening applications.
In addition, model predictions were
analyzed via qualitative approaches and
discussed via specific examples, to
identify the model's strengths and
limitations.

The results indicate a good statistical
performance for carcinogenic, mutagenic

or reprotoxic (CMR) and endocrine

TOTTVr—2av D T7+—3 U R IEFHTiEh T
WEEA,

CCTIE ARSI EBUMETLOT T r—3
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TR ERETAE ) CEMEBL EL 1= EFRDOFHREME
ALfavto4 23705 (n=30 ADEM
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ROERIZ, PBT/VPVvB ETILTIE. I
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disrupting (ED) substances, whereas a

moderate performance was observed for
(very) persistent, (very) bioaccumulative
and toxic (PBT/vPvB) substances when
compared to expert opinions. For the
PBT/vPvB model, particularly false
positive substances were identified,
indicating the necessity of outcome
interpretation. The developed similarity
models are made available as a freely-
accessible online tool.

In general, the structural similarity
models showed great potential for
screening and prioritization purposes.
The models proved to be effective in
identifying groups of substances of
potential concern, and could be used to
identify follow-up directions for

substances of potential concern.
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Quantitative whole-body EENEEF—IDFT5T74—(QWBA) IE. EIC
autoradiography (QWBA) is largely used | N> FEDMBBL LT 5-OICFERAINE
to evaluate tissue distribution of small ¥, QWBA Tl MEIREEA—FSVA TS LD D
molecule drugs. In QWBA, radioactivity | Foni=BELLTREENET BOMHEE (RODH
is measured as the intensity obtained F=YUDBREMNEL D, ROI DH A XHINSNE, BE
from the autoradiogram. It is known that | OEENKRELELIEAMONTNVET , EIE. —
lower intensity per a region of interest DA (IRARIERE) ILIEREIT/MEN =, Thid
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(ROI) or smaller size of ROI increases
the variability of intensity. In fact, as
some tissues are very small (e.g., the
choroidea), ensuring reliability on the
intensity for measuring radioactivity in
these tissues is difficult in case of under-
or over-estimation of radioactivity
concentration owing to their variation of
low radioactivity intensity of ROI. We
thus analyzed the relationships between
the size, intensity, and precision of ROI
to determine the statistically significant
lower limit of quantification (LLOQ) in
very small tissues. To investigate the
difference in correlation between the
radiation source (commercial planar
radiation standard [com-ST] and self-
made radiation standard [self-ST]
consisting of radioactive compounds and
matrices), apparatus, or setting
environment of the apparatus,
correlation analysis was conducted under
various conditions. Our results revealed
that LLLOQ can be calculated by simply
using the correlation equation because a
common relationship was observed
between self-ST, which is used in QWBA,
and com-ST. This methodology was thus
considered valuable for ensuring LLOQ

determination in QWBA.

DHEBOMSREZBIE T 5= DEEDSHEMEE
BRI DL MEREREOEEMEL =8, 1K
SEERET@NERILBXRFHEL-HZEICEET
T ROIl, LIzA">T.ROI DY A X, BE. KLU
BEOBREMLT, FRBITNITHEBIHT2
HETRICARRLREE TR (LLOQ) ZRELFELT =, I
SHEIR (T8RO F m R TR E%E [com-ST] &g 1L
BMETR) VY RMB1ES BEBSHRIZ % self-
ST RE. F-IEEENHEBEREDOHEBEDENE
ARBOIZ, HEP MR R LEGH T TERINE
LT=o QWBA TEREINTLVS self-ST & com-ST
ORFICHBOBGRMNARONI-F-O. HEREFERT
BT TLLOQ 25 ETEAI LS HMYFELS L
=D T, DA XL QWBA TD LLOQ DIRFE
EHEICTAOICMENHLIERGESNEL .
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A subchronic toxicity study was
conducted in Wistar rats to evaluate the
potential health effects of genetically
modified (GM) herbicide-tolerant
soybean DAS-68416-4. Rats were fed
with diets containing toasted meal
produced from GM soybean engineered
with aad-12 and pat genes or containing
non-GM soybean at a dose of 30.0, 15.0,
or 7.5%,w/w% and 0% (control group) for
90 consecutive days. Animals were
evaluated for general behavior, body
weight gain, food consumption, food use
efficiency, etc. At the middle and end of
the study, blood and serum samples were
collected for routine and biochemical
assays. Internal organs were taken for
calculating relative weights and doing
histopathological examination. The rats
were active and healthy without any
abnormal symptoms during the entire
study period. No biological differences in
hematological or biochemical indices
were detected. No histopathological
changes were observed. Under the
conditions of this study, herbicide-
tolerant soybean DAS-68416-4 did not
cause any treatment-related effects in
Wistar rats following 90 days of dietary

administration.

ELFHEAMZ (GM) BREFIMEKXE DAS-68416-
4 DEBENGRBENDEEETMT 5702, EIZ
HEEHRERD Wistar ZYNTERBEINELTZ, Tvk
I21%. aad-12 £ & U pat BIEFTEIESNT-GM X
EoEEBEINF—XIE—)LEEDREE., F(E
30.0.15.0, F£f=IF 7.5%. W/ w%H U 0% (xR
H)YODHAETEGM KEZSTBEEZEAFE L &
% 90 B, B¥I&. —MRRITEY., AEIEM. BYH
B BMERNELGE I OVWTIEEiSh=, FED
BEBLURDYIC, MBS LVCIEY VT ILHNE
BEHELUVELLENT v A DI=HITRESN T, 1]
MEEFHEL. ARREZHRELTIOICA
BERELz, SV IR EEHEELT. BE
IR A SEE TR Thof=. MRFHIFES
FEFHIEEOENFNERTBREEINERA
Tl M REENE L FBEINGI ST, 2D
HREDEHT T, REXIM 14X E DAS-68416-4
(X, 90 HEI D BERR & D Wistar TV EHRE
EOFREESIEFBILFEFFATL.
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Studies demonstrate that with sufficient
dose and duration, 1,4-dioxane (1,4-DX)
induces liver tumors in laboratory rodent
models. The available evidence aligns
with a threshold-dependent, tumor
promotion mode of action (MOA). The
MOA and key events (KE) in rats are
well developed but less so in the mouse.
Therefore, we conducted a 90-day
drinking water study in female mice to
evaluate early KE at 7, 28, and 90 days.
Female B6D2F1/Crl mice consumed
drinking water containing 0, 40, 200,
600, 2000 or 6000 ppm 1,4-DX. 1,4-DX
was detected in blood at 90-days of
exposure to 6000 ppm, but not in the
other exposure groups, indicating a
metabolic clearance threshold between
2000 and 6000. Early events identified in
this study include glycogen-like
vacuolization, centrilobular hypertrophy,
centrilobular GST-P staining, apoptosis,
and pan-lobular increase in cell
proliferation observed after 90-days of
exposure to 6000 ppm 1,4-DX. There was
minimal evidence of hepatotoxicity over
the duration of this study. These findings
demonstrate a previously unreported
direct mitogenic response following

exposures exceeding the metabolic

HRIE, +HGAELHMT, 1,4-OF %52 (1,4-
DX) W ERERRIF>E$BET L CHIERZFEHKTHC
LERLTVWEYT  AFARELGIE TV RIE, BIEIC
KETHEEREERAERE (MOA) E—BLTLVE
T TYRD MOA £EF—ARUNKE) [T+ 1TFE
LTOWETH IVRTIEZNIEEREZELTLEE
Ao LIZMDT. 7,28, B&KU 90 BDOHHA KE %5
flig 2711z, MY XT 90 BRDEK KR ZE
EiELELT=, D B6D2F1 / Crl ¥ RI&. 0. 40,
200, 600, 2000, FEf=Ix 6000ppm @ 1,4-DX &
OERFKEBELELZ, 1,4-DX (&, 6000 ppm ~
DIRED 90 HTHMRPITHEINELZA. D
BTV IL—TTRIBEHEIhFEREATLZ, I,
2000~6000 D HKH VT FALELMEZRLTL
F9. B, MEFDME GST-P £, 7IREF—2 R,
B LU HRBIED/NESEDEMA, 6000
ppm1,4-DX ~® 90 HEIDRZRICHEIhFEL
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fzo CNDDFER(L. 1,4-DX DREIV) TS RERIE
ZHADBBROLUANICHRESN TRV EEML
DRBERISERLTVET , FEHDE. COME
THEREIN-IERIL. 1,4-DX ~DBRBEEDTIRIZ
BT BHHES D REDRBIE MOA ZRMA T TLE
D
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clearance threshold of 1,4-DX.
Collectively, the information generated in
this study supports a threshold MOA for

the development of liver tumors in mice

after exposure to 1,4-DX.
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Toxicology studies conducted with oil-
soluble rosemary extracts to support
authorization as a food additive
(antioxidant) in the EU include an Ames
test using a supercritical carbon dioxide
extract (D74), a full 90-day study using
D74 and an acetone extract (F62), and an
investigative 90-day study with a 28-day
recovery period (using D74 only). D74
was non-mutagenic in the Ames test. In
the full 90-day study, where rats
(20/sex/group) were either provided
control diet or diets containing D74 (300,
600, or 2400 mg/kg) or F62 (3800 mg/kg),
liver enlargement and hepatocellular
hypertrophy were observed. To
determine a mode of action and assess
the reversibility of the hepatic effects, an
investigative 90-day study was
conducted using female rats (10/group
receiving control diet or diet containing

2400 mg/kg D74). Liver enlargement was

EU TEMHRMNY REIEHD) LLTORaEYR—+
F5OISHBEED -7 —HmEmEFERALTE
MEEnf-HHERERICIT, BRA Bk RAEY
(D74)#EALFI—LRHER. D74 BLUT L
Y (F62) #EALI-E27% 90 BEDRABIE
FhET) . H&U 28 AMOEIELREHES 90 A
FORAERRK (D74 DHEMHER), D74 [EFT—LR
AR TIEERRMETL =, Sy (20 /1R IL—T)
IZxt BB FEFI% D74(300. 600, F7=I& 2400 mg/
kg) E1=I3 F62(3800 mg / kg) . FFIE R & LU BT
faxECBEE5Z 15527 90 AROMEEXH
BRI FABFEZREL, FHERADAIEEE
FHEY B7=(2, MES v B EFE (X 2400 mg /
kg D74 ZETC BEEF 5 A oM - 10 IL/E) HERAL
T 90 BREIDEIAEHAREIT o1, FFIEXIL 28 B&IC
EEICAHMTHY ., I/0Y—LBERITIZEY. >
ko0 L P450 B2 (CYP2A1, CYP2A2,
CYP2C11, CYP2EL., &V CYP4A) D[ HHIFE
BHHESNIGY . FERITEGELHY ., FBiEF
HBEN RN ENRENFEL, LIz ST &E
DEFREN NOAEL ELTHEM SN FELT-, AERA
90 HEEER NOAEL(64 mg / kg AE/BAIL /Y —
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fully reversible after 28 days and
microsomal enzyme analysis revealed
reversible induction of cytochrome P450
enzymes (CYP2A1, CYP2A2, CYP2C11,
CYP2E1, and CYP4A), demonstrating
that the hepatic effects were adaptive
and of no toxicological concern.
Therefore, the highest dietary
concentrations were established as the
NOAELs. The investigative 90-day study
NOAEL (providing 64 mg/kg bw/day
carnosol and carnosic acid [the primary
antioxidant components]) was used to

establish a temporary ADI for rosemary

extracts.

LEIUVDIL/ D UB[FELGRBIER D ERE &
FRLT, A—X<—mHH YD —Br07%: ADI 5
ILZEL=,

Research article

A weight of evidence assessment of the genotoxicity of 2,6-xylidine based on

existing and new data, with relevance to safety of lidocaine exposure

David J. Kirkland, Meredith L. Sheil, Michael A. Streicker, George E. Johnson
Reg. Toxicol. Pharmacol., 2021; 119: Article 104838

Download PDF

Original

Google translation

Lidocaine has not been associated with
cancer in humans despite 8 decades of
therapeutic use. Its metabolite, 2,6-
xylidine, is a rat carcinogen, believed to
induce genotoxicity via N-hydroxylation
and DNA adduct formation, a non-
threshold mechanism of action. To better
understand this dichotomy, we review
literature pertaining to metabolic
activation and genotoxicity of 2,6-
xylidine, identifying that it appears

resistant to N-hydroxylation and instead

JREAA2(E, 80 FEREDARBEMFERICEIMDLT,
ErDELIFEELTOVEREA, TOREMTHD
2,6-F D UIETYMENAMETHY . N-EFOF
DIEE SV IERHEE AR TH S DNA ik
HENLTCEEEMEERRTIEERONTLET,
CDZRFEELYLCEBBRT =0T, 2,6-F)D
DRBFMHLEEGEHICETOIXEELE L.
N-EFRF2ILEICTERHAHLIITRZ . KHVIC
DMAP(72/7z/—)L) IZIFIFHh IR BT B
LERERLET . BLBRE (Dx—X 2 Riztafns
BFAHDITH7) TIE. IhEF/ -4 ~DRBIEE
EREMEEEE ST, ROS 4 KT SELET
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metabolises almost exclusively to DMAP
(an aminophenol). At high exposures
(sufficient to saturate phase 2
metabolism), this may undergo metabolic
threshold-dependent activation to a
quinone-imine with potential to redox
cycle producing ROS, inducing
cytotoxicity and genotoxicity. A new rat
study found no evidence of genotoxicity
In vivo based on micronuclei in bone
marrow, comets in nasal tissue or female
liver, despite high level exposure to 2,6-
xylidine (including metabolites). In male
liver, weak dose-related comet increases,
within the historical control range, were
associated with metabolic overload and
acute systemic toxicity. Benchmark dose
analysis confirmed a non-linear dose
response. The weight of evidence
indicates 2,6-xylidine is a non-direct
acting (metabolic threshold-dependent)
genotoxin, and is not genotoxic in vivo in
rats in the absence of acute systemic
toxic effects, which occur at levels 35 X
beyond lidocaine-related exposure in

humans.

YAV DORREEAHY . MlaSHEBEENES
I HURMENHYES . HILLSYEDBHETIE,
2,6-F V)TV (REMEST)~NDELNILDIRSE
IS hhiod | BRED /M., SMERF SO
fENEZ(ICEI< invivo TOBEEEMEOIHLIEIR
DHYEHATL, BEHEOHETIE. BEDEESS
ENTOBLAEHEENEZEMIE. RHEAE
FBLVRMEEBHLEEL TV AVFY—Y
FAESHICEY. FRBOREREHIERINEL
fzo AELDEH (. 2,6-F DU FEEEZERAER
(RBEEEREFS OBEEETHY. UFH(0Z
B BFHEADLANIILTRETHIEMEHHFMHIERL
BV Yh T invivo TEGEMEALGNIEERLT
WET-ABOEET HRE.
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Safety assessment of chemicals and
products in the European Union (EU) is
based on decades of practice using
primarily animal toxicity studies to
model hazardous effects in humans.
Nevertheless, there has been a long—
standing ethical concern about using
experimental animals. In addition, animal
models may fail to predict adverse
effects in humans. This has provided a
strong motivation to develop and use
new approach methodologies and other
alternative sources of evidence. A key
challenge for this is integration of

evidence from different sources.

This paper is a call for action with
regard to development, validation, and
implementation of modern safety
assessment approaches for human
health assessment by means of focused
applied research and development with
three strands: (a) to improve screening
and priority setting, (b) to enhance and
partially replace animal studies under
the current regulatory schemes and
eventually (c) to fully replace animal
studies, while achieving at least the
same level of protection. For this gradual
but systematic replacement of animal
studies, a long-term concerted and
coordinated effort with clear goals is
needed at EU level, as a societal and
political choice, to plan and motivate
research and innovation in regulatory

safety assessment.

FRMES (EU) ITHE T IEEME S LUVHREDET L
HETE L. EICBYMBURREZEALTABORER
BEEEETIETAH+TEORRICEIOTLE
T ZNIZRhh b Y REREMOFERICONT
TREDHEMBESNAHYELZ, SSIZ. BYMET
IVIEABANDEEZEL TR TEGV ARSI HYE
T, I FLLWTF Ta—F A RROZOMOKE
ERREFRLTHERT 2RO BRERBLTOE
T COREODEELGRBET, SEITFLY—IANDS
DIHLEHE S HETT .

COMXIE. 3 DDA UFERA-ERERK 1=
ISFAMRRARICKD ARORBEFBOLODRH
DREMFTHHT7 TO—F DS, RIL. HLURE
ICET2ITBOFEUMNTTT () RY)—=25 &
BEIBMZEERET 5120, (D) BEDHEFHRF
— LD T CEMAREBRIEL. BBAMICEESERZD
&L ELTHEREMICEK (0) DELELRLLANILDO R
EEERLEAS, Y RETLICESTRASC
o COBRBMTRHINARRNLEYHAROES
BADF=HIZ REORLEHBICH T+ HHFTERE
FESTEL. B (T2 #HEMB IUBUAM
BIREL T, ML BIREAS RO BAMA DI
RGERYEANBETT,
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