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Developmental neurotoxicity (DNT)
studies via dietary method of
administration have been conducted for
zeta-cypermethrin, a pyrethroid
insecticide. The objectives of the current

study were to determine the

toxicokinetics (TK) of zeta-cypermethrin
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in postnatal day (PND) 11, 21 and 90
rats after gavage doses and use the
internal exposure data from the DNT
and TK studies to calculate an offspring
NOAEL in mg/kg/day during lactation.
The DNT studies showed that zeta-
cypermethrin is not a developmental
neurotoxicant. The NOAEL for maternal
and offspring was determined to be

125 ppm (9.0 and 21.4 mg/kg/day for
dams during gestation and lactation,
respectively), based on systemic toxicity
of reductions in maternal body weight,
body weight gains and food consumption
and offspring body weight at 300 ppm
(LOAEL). The TK data from the gavage
study showed that dose normalized Crmax
and AUC is approximately 3-fold and 2-
fold higher in PND 11 and 21 than those
in PND 90 rats. By using the mean
maternal/offspring plasma
concentrations (535/245 ng/mL) during
lactation day LD/PND 5-21 from the
range-finding DNT studies, a
conservative 3.1X relative TK factor
(exposure ratio from the gavage study)
and equation 3.1 X 535/21.4 = 245/x, the
offspring NOAEL of 125 ppm was
calculated to be 3.2 mg/kg/day during
lactation. The offspring NOAEL based on
internal exposure data from DNT studies
and TK data after gavage doses is
considered conservative for risk
assessment for all human populations
including infants and children for zeta-

cypermethrin.
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Human skin is a viable pathway for
administration of therapeutics.
Transdermal delivery systems (TDS)
have been approved by the US-FDA since
1981. To enable the risk assessment of
dermal exposure, predictive
mathematical models are used. In this
work the accuracy of predicted flux of the
models is compared to experimental
human in vivo data of drugs applied in
US-FDA approved TDS. A database of
pharmacokinetic data of drugs applied in
TDS was used and updated. Three
mathematical models (QSAR) were used
to calculate predicted fluxes, and
compared to the human 1n vivo data. For
more than half of the drugs applied in
TDS, the predicted flux by the
mathematical models was an
underestimation compared to the flux
calculated with the experimental in vivo
data. The flux was over- or
underestimated by a factor 10-100. All
mathematical models were significantly
correlated with the experimental in vivo
data. The process of percutaneous

penetration has several influencing
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factors, TDS minimize some of these
factors. Limitations are discussed.
Further research is needed, with a focus
on validation and standardization of the
permeability coefficient. This work offers
observations that should give a stimulus
for refinement on the appropriate usage

and limitations of mathematical models.
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In silico chemical safety assessment can
support the evaluation of hazard and
risk following potential exposure to a
substance, thus stimulating an increased
interest for the use of Structure-Activity
based approaches by regulatory
authorities, particularly QSAR and Read
Across. Whereas the longer history of
QSAR led to recognize the crucial
requirements for predictivity, there are
still challenges faced by adopting Read
Across to a larger extent in a regulatory
setting, namely standardization and
objective criteria. In previous research,
suitable conditions for applying Read
Across to the prediction of the Ames
mutagenicity of metabolites and
degradation products of pesticides were

established: a standardized similarity
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criterion based simultaneously on basic
molecular properties and Structural
Similarity was successfully applied to a
number of case studies. Here the
investigation is extended to a large
database of curated Ames mutagenicity
results. For around 2,000 chemicals for
which the similarity criterion was
applicable, the predictivity of Read
Across was high: specificity 0.72,
sensitivity 0.90, accuracy 0.85. This
compares favourably with the Ames test
intra-assay variability, and with the
predictivity of QSAR models. The need

for standardization and rigorous

validation of Read Across is emphasized.
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Background

In recent years, there has been great
interest from academia, industry and
government scientists for an increased
understanding of the mode of action of
vaccine adjuvants to characterize the
safety and efficacy of vaccines. In this
context, pharmacokinetic (PK) and

biodistribution studies are useful for

quantifying the concentration of vaccine
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adjuvants in mechanistically or
toxicologically relevant target tissues.
Methods

In this study, we conducted a
comparative analysis of the PK and
biodistribution profile of radiolabeled
squalene for up to 336 h (14 days) after
intramuscular injection of mice with
adjuvanted H5N1 influenza vaccines.
The evaluated adjuvants included an
experimental-grade squalene-in-water
(SQ/W) emulsion (AddaVax®) and an
adjuvant system (AS03®) that contained
squalene and a-tocopherol in the oil
phase of the emulsion.

Results

The half-life of the initial exponential
decay from quadriceps muscle was 1.5h
for ASO3 versus 12.9 h for AddaVax. At
early time points (1-6 h), there was
about a 10-fold higher concentration of
labeled squalene in draining lymph
nodes following AS03 injection compared
to AddaVax. The area-under-
concentration curve up to 336 h (AUC)-
s36nr) and peak concentration of squalene
in spleen immune organ) was about 1.7-
fold higher following injection of AS03
than AddaVax. The peak systemic tissue
concentration of squalene from the two
adjuvants, with or without antigen,
remained below 1% of injected dose for
toxicologically relevant target tissues,
such as spinal cord, brain, and kidney.
The pharmacokinetics of ASO3 was
unaffected by the presence of H5N1
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antigen.

Conclusions

This study demonstrates a rapid decline
of AS03 from the quadriceps muscles of
mice as compared to conventional SQ/W
emulsion adjuvant, with an increased
transfer to mechanistically relevant
tissues such as local lymph nodes.

Systemic tissue exposure to potential

toxicological target tissues was very low.
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PF614, a novel trypsin activated abuse
protection (TAAP) prodrug of oxycodone,
1s being studied as chronic pain analgesic
with extended release and abuse
resistant properties. A series of
nonclinical safety studies were conducted
to support PF614 introduction to clinical
trials. Ames assays (PF614 and its
metabolites), comet assay (PF614 <

50 mg/kg/day oral gavage in rats) and
micronucleus assay (PF614 <

175 mg/kg/day oral gavage in rats) were
negative. hERG assay ICso for PF614
was >300 ¢ M. PF614 (0.1 and 10 u M)
showed a low permeability in Caco-2 cells
(<1.17 x 10-6 cm/s) and was not a P-gp or
BCRP substrate or inhibitor. The mean
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percent unbound PF614 among all
concentrations in plasma ranged from
91.2 to 98.4, 79.4 to 100, and 52.9-79.9%
in rat, dog, and human, respectively.
Also, PF614 was metabolically stable in
rat, dog, and human hepatocytes with no
metabolites identified. Safety
pharmacology study in dog indicated
moderately lower heart rate at > 2 mg/kg
oral gavage doses. Toxicity studies of
PF614 in rat and dog with daily oral
doses of 25 and 18 mg/kg, respectively,
for 14 Days were well tolerated with

favorable safety profile supporting its

further clinical evaluation.
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Polyhexamethylene guanidine phosphate
(PHMG-P) has effective antimicrobial
activity against various microorganisms
and has been widely used as a biocide in
commercial products. However, its use as
a humidifier disinfectant has provoked
fatal idiopathic lung disease in South
Korea, especially in pregnant or
postpartum women and their young
children. PHMG-P-related toxicological
studies of reproduction and development

in experimental animals have not been
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identified, and thus, we investigated the
potential effects of early-stage oral
exposure to PHMG-P by assessing its
toxicological properties. PHMG-P was
repeatedly administered by oral gavage
at dose levels of 0, 13, 40 and 120 mg/kg
to Sprague-Dawley rats during the pre-
mating, mating, gestation and early
lactation periods, and then general
systemic and reproductive/developmental
toxicities were investigated. At

120 mg/kg, PHMG-P-related toxicities
including subdued behavior, thin
appearance, decreased body weight,
decreased food consumption and
decreased F1 pup body weight were
observed. Based on the results of this
study, the no-observed-adverse-effect
levels (NOAELSs) of PHMG-P for both
general systemic effects and development

are considered to be 40 mg/kg/day.
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PQ Birch represents an allergen-specific
immunotherapy for the treatment of
birch pollinosis. It consists of native
birch pollen extract chemically modified
with glutaldehyde adsorbed to L-tyrosine

in its microcrystalline form with addition
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of the adjuvant Monophosphoryl Lipid A
(MPL®). A nonclinical safety testing
strategy was designed based upon
interpretation of current legislation and
regulatory intelligence and comprised
genotoxicity studies (bacterial reverse
mutation and Chinese hamster ovary
micronucleus assays), a rat repeat dose
toxicology study and a rabbit local
tolerance study. No safety findings of
concern were found. Thus, no evidence of
genotoxicity was found. Relatively minor,
immunostimulatory effects were seen
following repeated subcutaneous dosing
(once every 2 weeks for 13 weeks) as
reversible increased white cell count
(notably neutrophils), increased globulin
level (resulting in decreased
albumin/globulin [A/G] ratio) and
increased fibrinogen, as well as minor
dose site reaction in the form of
inflammatory cell infiltrate. These
findings are likely due to the
immunostimulatory nature of MPL®
and/or the presence of Li-tyrosine within
the adjuvanted vaccine. Similar dose site
inflammatory changes to the injected

formulation were also noted in the rabbit

local tolerance study.
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Acute and sub-acute oral toxicity studies of standardized extract of Nasturtium

officinale in Wistar rats
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Nasturtium officinale (watercress) is a
perennial dicotyledonous plant, rich in
vitamins, minerals and chemical
compounds. The leaves of this plant,
which contain glucosinolate, are used for
its diuretic and hypoglycemic effects. The
purpose of the study was to investigate
the safety of the standardized extract of
Nasturtium officinale (SENO) with
phenylethyl glucosinolate 5.0 mg/ml-1,
using acute and sub-acute oral dosage in
Wistar rats. High-Performance Liquid
Chromatography (HPLC) analyzed the
chemical composition, from aerial parts
of watercress. In the acute toxicity study,
dose estimated was LDso in the range of
2000-5000 mg/kg, signs of mortality and
toxicity on female rats were observed for
14 days, after single doses of 2000 and
5000 mg/kg. In the sub-acute study,
female and male rats, age 10 weeks,
were supplemented at doses of 250, 500
and 1000 mg/kg for 28 days. On the 29th
day, rats were fasted, anesthetized,
euthanized, then their blood used for
hematological and biochemical
evaluation. No significant changes in
general behavior were reported
regarding the acute study, while the sub-
acute study demonstrated no toxicity of
the hematopoietic and biochemical
systems. The results showed that SENO
at dosage up to 5000 mg/kg in acute
study was safe, and NOAEL (no-
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observed-adverse-effect levels) in the

sub-acute, was up to 1000 mg/kg.
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Guidelines of the United States
Environmental Protection Agency (EPA,
1991) and the International Programme
on Chemical Safety (IPCS, 2005) suggest
two different default positions for
dosimetric extrapolation from
experimental animals to humans when
the dosimetry of the critical effect is not
known. The default position of EPA
(1991) for developmental toxicity is to
use peak concentration (or Cmax) for this
dosimetric extrapolation. In contrast,
IPCS (2005, page 39) states its default
position for dosimetric choice in the
absence of data is to use the area under
the curve (or AUC). The choice of the
appropriate dose metric is important in
the development of either a Chemical
Specific Adjustment Factor (CSAF) of
IPCS (2005) or a Data Derived
Extrapolation Factor (DDEF) of EPA
(2014). This research shows the

derivation of a DDEF for developmental

toxicity for perfluorooctanoate (PFOA), a
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~ADBEBFENED 2 DDELDZTIAIDEE
ZRELTVEY REFMICET S EPA(1991) D
TIAIEDMEIL. COREBEDIMEIZE—VIR
E(F=IE Cmax) AT HIETT , MBI,
IPCS(2005 £, 39 XR—2) (&, T—E2HEMEED
REAEEROTI+ILEDLEIL. R (Ff=&
AUC) DT DEEZEERTHZETHAHAERNTIVE
¥, YR EAIEEEDEIRIL, IPCS(2005) D
LB EARAERK(CSAF) F1=1& EPA(2014)
DT —2EH 5N ERE(DDEF) DLW hh DORFIC
BLWTEETY, COMRIX. RAEFTEINTLSIE
2B THIRILIILA OS2/ I—k(PFOA) D
HESMICxd S DDEF OEEERLTVET, =
CTl&. EPA(2016) IZ&k > THESN=RE~DE
EQLEa—moBENGREAZORESHA LN
FY . NLDFED—ERIE Cmax IZEHEL TS
FIICRAFTH. FEALEETHREFITZD
AUC ICBELTWWAESTT A HEDR DR
DEELHAMBD DA TY, Elcombe etal, 257
—X 1 DEEFRKERT PFOA 12 36 BMETHREL
=% 0. F-ICRAATRETERR(E=S—LIER
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chemical of current interest. Here,
identification of the appropriate
dosimetric adjustment from a review of
developmental effects identified by EPA
(2016) is attempted. Although some of
these effects appear to be related to
Cmax, most appear to be related to the
average concentration or its AUC, but
only during the critical period of
development for a particular effect. A
comparison was made of kinetic data
from PFOA exposure in mice with newly
available and carefully monitored kinetic
data in humans after up to 36 weeks of
PFOA exposure in a phase 1 clinical trial
by Elcombe et al. (2013). Using the
average concentration during the various
exposure windows of concern, the DDEF
for PFOA was determined to be 1.3 or 14.
These values are significantly different
than comparable extrapolations by
several other authorities based on
differences in PFOA half-life among
species. Although current population
exposures to PFOA are generally much
lower than both the experimental animal
data and the clinical human study, the
development of these DDEFs is
consistent with current guidelines of
both EPA (2014) and IPCS (2005).

DEET—HE. Y IRD PFOA REDERET—4
FHBLELZ, (2013), AL OHEEIESELIRE
HEhOFHRELZFEMALT, PFOA O DDEF (&
13 Ff=[E 14 THHERESNFEL -, ChHDE
[Z. FERID PFOA FiBHADZEWNICE ST, DLy
OMDERBITLLREDHTEELKNBICELYE
¥, RED PFOANDRBE X —RICEREYT
—RELERREMARDOEA LY LIEEMNIUENTY
M. ThioM DDEF MBAFEE EPA(2014) & IPCS
(2005) DEHDBREDAAFSAE—BLTLE
ER
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Dissipation rates and residue levels of diflubenzuron and difenoconazole on

peaches and dietary risk assessment

Maofeng Dong, Lin Ma, Xiuping Zhan, Jianbo Chen, ... Li Zhao
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The dissipation kinetics, residue levels,
and potential risks of diflubenzuron and
difenoconazole on peaches were
investigated under open field conditions.
Two years of field trials were carried out
in Shanghai, China, and the half-lives of
diflubenzuron and difenoconazole on
peaches ranged from 4.4 to 25d. Their
terminal residue concentrations on
peaches were 0.022-5.7 mg/kg after three
of the tested sampling intervals. Based
on the maximum residue levels (MRLs)
of difenoconazole on peaches, a
preharvest interval (PHI) of 14 d was
proposed. A PHI of 10 d was proposed for
diflubenzuron after a dietary safety
assessment. During the safety
assessment, the hazard quotient (HQ)
and risk quotient (RQ) on peaches were
determined. The results showed that the
HQs (3.6-8.3%) and RQs(51-55%) of
diflubenzuron were acceptable, proving
that diflubenzuron poses no potential
health risks. For difenoconazole, the HQs
(0.027-0.071%) were satisfactory, but the
RQs (115-116%) exceeded 100%, which

indicated potential risk.

EEICHTECINAL XAV EDS T /AT —ILD)
SHEUERE ., BBLAIL, BLUBENGIRIE . &
—TUT4—LREHGTTRELEL . FEO LE
T2 EBOHNRBRLITHONI. kDT LR X0
vEDTI/AFTIV IO FEHIL 4.4~25 HTL
2o EEDETNLDRBEBREL. TANEN3
D2OYUT)UTERODE. 0.022-5.7 mg / kg TL
f2e EEDDIT/3FTV—ILOEREEBLAIL
(MRL) [ZEDT, IRFERTDREFRE (PHD $ 14 d &
RESNFELZ. BEOREHTFHEDHER. SN
LXOV® PHI (10 d LRESNEL-, REMET
i1, EED/NF—FEH(HQ) £ RVHEH(RQ)
MRESNFELIZ BRIE. D712 XAVD HQ
(3.6~8.3%) H & U RQ(51~55%) M ARFEHN
THHIEERL, DTN XOV W BIERNGRE
DROHELHSHENWTEERERALEL Rz, Tz /aF
J—ILTIE. HQ(0.027~0.071%) [XiFH R DL D
TLzA. RQ(115~116%) % 100%%EEBZ THY.
CNIFBENGIRIZRLTVETS,
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Characterization of in vitro Mrp2 transporter model based on intestinal organoids

Lei Zhang, Chenmeizi Liang, Peipei Xu, Mingyao Liu, ... Xin Wang

Reg. Toxicol. Pharmacol., 2019; 108: Article 104449
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Multidrug resistance associated protein 2
(MRP2) is an important efflux
transporter involved in clinical drug
disposition and drug-drug interactions.
The study of MRP2-mediated drug
transport has become an integral part of
drug discovery and development. In
particular, screening of specific MRP2
inhibitors will help overcome the
multidrug resistance in cancer. In this
report, a new method for rapid and
sensitive detection of Mrp2 function was
established via using mouse small
intestinal organoids. Firstly, small
intestinal crypts isolated from mouse
intestine were induced by Noggin, R-
spondinl and EGF to develop three-
dimensional (3D) organoids. Secondly,
the 3D organoids were characterized by
the physical and physiological structure
of Mrp2-mediated drug transport.
Finally, Mrp2 fluorescent substrate 5(6)-
carboxyl- 2/, 7'"-dichlorofluorescein (CDF)
and its inhibitor MK-571 and probenecid
were used to demonstrate Mrp2-
mediated CDF transport in 3D
organoids. The results showed that the
small intestinal organoids have a
physiological structure for Mrp2-
mediated compound transport. Moreover,
MK-571 and probenecid, inhibitors of
MRP2, significantly decreased the
accumulation of CDF in 3D organoids. In

summary, a novel intestinal organoid

ZHIM RS ES /\VE 2(MRP2) &, ERIREME)
EBELUEYHMEEERICEBE T EERGHEN
VAR—E—TF, MRP2 N LI-EWEEDHE
X EYMOFREEFAFEICRAIRGE S EGE>TNE
T BT HED MRP2 FEERIOR V) —=U T 1F,
MNAICEIT B ZEITEDRRICEIGES . cOL
R—=rTIE. IVRDNMEA LT /AR EERALT,
Mrp2 #EeE RAEN DEREICRETHHLLAZE
PHEISNFELZ, RPN IIVRDEBHILHIEESH
f=/MN&EFEZE X, Noggin, R-spondinl, #& U EGF
IZE->THESN. 3 RT@BD)AILH/AEDFEEL
FL = EZIZ, 3D LA/ ARIE Mrp2 - L1=EE
MEIEDOWEMS U EBEENEEIC &> THM
FohnFEL, &EIZ, Mrp2 LR E 5(6)-HILK
FU-2'. 7-29BAT7ILFLEAV (CDOF) ELUZ
DEEHFI MK-571 U TARRIREFERALT.
3D AIILH/ARIZFH T2 Mrp2 4 L1z CDF k%
EHLEL =, #BRIE. NNEAILH /AR Mp2 &
MLz L EYEED O DEEEMEEEF>TL
BHIEERLELT, 51T, MK-571 £TARRUR,
MRP2 MAEHIIE. 3D A ILH /(FIZFHI+% CDF
DEBENBICSHDSEFELZ BERNTHE #HLL
A LA/ AFETILIE Mrp2 2 LT-EMEED
RN DMBRIEARD =D ICHNRICHEILSNE
L7=.
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model has been successfully established

for the rapid and effective study of Mrp2-

mediated drug transport.

Research article

Investigation of quality review issues and the association with application

characteristics for new druqg applications in first-cycle reviews

Jhih-Siang Liou, Lin-Chau Chang

Reg. Toxicol. Pharmacol., 2019; 108: Article 104448
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Quality, essential in the drug
development and approval process, was
demonstrated to be a major reason
leading to multiple reviews for New Drug
Applications (NDAs) submitted to the
United States Food and Drug
Administration (USFDA). The present
study aimed at systematically
investigating quality deficiencies
described in the first-cycle NDA reviews
of the approved drug products to identify
the types of concerns and the association
between the occurrence of quality
deficiencies and the characteristics of the
NDAs. Publicly available review
documents of NDAs approved by the
USFDA between January 1, 2009 and
August 31, 2018 were retrieved from the
Drugs@FDA database. Issues frequently
observed included those related to
pharmaceutical development, control of
drug product, stability of drug product,
and facility/Good Manufacturing

Practice. NDAs involving more resources

EESAZBLVRRBTOCRICTARERE (L.
KERBREEMB (USFDA) IR SN -3 EHEE
(NDA) DEHDLE 2—(COEMNDEELERTH
BIENEENFEL -, XRARIT, RBEIN-EE
FBDE 1Y AU)L NDALE 2—IZREH I TS5
BERRERRMICHAEL. BEOBELAERZOD
4L NDA OHMLDBEEEHET SILEAME
LTWFEY, 2009418 1 BA520184 8 A 31
HOREIZ USFDA 2k >THEEESN Tz NDA D421
FIFAAEEGL E 2 —F ¥ AV ME. Drugs @ FDA 7
—RIR—ZAMWLEBINEL -, HEICHTEINI-MH
B EXERORR. EEROEE . EELDT
. BLUER/ERNEEBICHT IMENEE
NTWELI FILWLWDFIUTATA4IRED LY £
DI)—AREFYBMEEEZEL NDA, EFE R
EERIEHREDEY 3L 505(b) (1) ITHDNT
RSN NDA, BEBERT—4X, REGE
MM E SN T= Investigational New 7z—X 2 O
REIRTLEEEROBEE. RETEOHEEL
BOCEICEELTWAIEMNHIBALEL, BES
DRETHRMWLGHEAEZHEICL. EERKRID
TRERETH-HIC. REA~NDIFELZEHHE
AEERINET,
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and higher priority, such as new
molecular entities, NDAs submitted
under section 505(b)(1) of the Federal
Food, Drug, and Cosmetic Act, with
priority review status, granted
‘accelerated approval’, with
Investigational New Drug applications,
with end-of-phase 2 meeting(s), were
found to be associated with lower
frequencies of quality deficiencies.
Increased attention to quality aspects
would be highly recommended to ensure

the safe and efficacious use of drugs and

to facilitate the drug approval process.

Research article

Consumer safety evaluation of pyraclostrobin residues in strawberry using liguid

chromatography tandem mass spectrometry (LC-MS/MS): An Egyptian profile

Farag Malhat, El-Sayed Saber, Shokr Abd Elsalam Shokr, Mohamed Tawfic Ahmed,

Alaa El-Sayed Amin

Reg. Toxicol. Pharmacol., 2019; 108: Article 104450

Original
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The dissipation rates of pyraclostrobin, a
methoxyacrylate strobilurin group
fungicide, along with its final residues
and dietary exposure in strawberry were
studied under Egyptian field conditions.
Extraction was performed using a
QuEChERS method, while residue
determination was performed using
liquid chromatography tandem mass
spectrometry (LC-MS/MS) with limits of
quantitation of 0.001 mgkg-1. At three
different fortification levels (1.0, 10 and

ARFSTOYIIEBERRAE L) D RBERITHHES
JORNAEV D#EEE, TORKEZEESJUA
FOOBRERELX. IPTFOBNEHLTTHRELE
L7z #H1& QUEChERS AYwRZEFERLTITHh.
HREEEIL, 0.001 mgkg-1 DEERRTHASO
NI ST4—20 T LEESDHT (LC-MS / MS) & {E
RALTITbhhELz, RUEBOAFI YT ILIZES
YRREEVE 3 @EDIEIEL )L (1.0, 10, 100
ung /@) TERALI-BA . EUREFT 97~104%T.
HXTZERZE (RSD) (£ 1~6% (n = 6) TLT=, it
SN AEL HERE. BRE. TERA. B&
CEUREICEYT AR EEHEH/-LTLET, #R
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100 ng/g) of pyraclostrobin applied to EEOEEZEHOES/OXNOEY O FHEA (11 /
untreated strawberry samples, the 2)1& 5 BTL=, YRVEHETFZE L. REDBEIELIE
recoveries ranged between 97 and 104% | T (GAP) DEHT T, EDHE 1 HOERE
with relative standard deviation (RSD) of | (NEDD) &35 EEh 5 1 HOERE (AD)ELEKT S
1-6% (n=6). The reported analytical CEITEsTIThNELT, ERIF HERAEDES
method fulfills the standard YARMOEY TREBEIN A4 FIH, ZEAOME
requirements with regard to specificity, N 14 BTHD 2 BOEHEAD 3 BRICAREAUH
repeatability, limit of quantitation and BLTHRETHAHLEERLEL, BEOHREIE.
recoveries. The half-life (#;2) of IDTrOAFIICESYORMOEVERENDEY]
pyraclostrobin after one single IZERT 5= DEERILTTY,

application of the recommended rate was
5 days. Risk assessment study was
carried out by comparing the national
estimated daily intake (NEDI) against
acceptable daily intake (ADI) under good
agricultural practice (GAP) conditions.
Results indicated that strawberry
treated with pyraclostrobin at the
recommended dosage, are safe for human
consumption three days after two
successive applications with 14 days
interval between each application. The
present research should pave the way for
the establishment of the safe and proper

use of pyraclostrobin in strawberry in

Egypt.

Research article
The ADME profile of the fungicide tricyclazole in rodent via the oral route: A critical

review for human health safety assessment

Marco Corvaro, Michael Bartels

Reg. Toxicol. Pharmacol., 2019; 108: Article 104438
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Herein, we publish data from regulatory
studies investigating the oral ADME
(absorption, distribution, metabolism,
excretion) of tricyclazole in vivo, in silico
and in vitro. The oral route is relevant to
human dietary exposure assessment.
Tricyclazole is readily absorbed and
highly bioavailable in rodents (>86%)
with indication of saturation of
absorption at high doses. Enterohepatic
recirculation is evident. Excretion occurs
quickly both via urinary (31-64%) and
faecal routes (39—65%), with substantial
biliary elimination in the rat (>58%). The
tricyclazole-derived radioactivity is
distributed to major organs, including
those investigated in in vivo genotoxicity
studies (liver, kidney, gastrointestinal
tract and bone marrow). There is no
evidence of bioaccumulation. Metabolism
is extensive (approximately 30
metabolites), with the liver being
identified as the primary metabolism
organ with Phase I and II enzymes
involved. Several metabolites are formed
following an initial cleavage of the
central thiazole ring, with no loss of free
triazole from the remaining phenyl ring.
A group of 4 metabolites derive from an
initial oxidation step with the formation
of the tricyclazole-alcohol, a relevant crop
metabolite, and account for up to 13% of
the administered dose. In vitro
metabolism, investigated with liver
microsomes, confirmed that humans do

not form unique metabolites.

CZTl&. in vivo, in silico. & W in vitro TORJ
92V —)LO#E 0 ADME (IR, 7377, 1S3, HEttt)
ZRETOHRGLBROAENSDT—FELARLE
T RORKIE. EFORERBFEICERELTLVE
o NSO —ILIRIF o EETEBITRIRE AL,
EWERIFIEEEA SN (> 86%) 1=, B FETHRIX
MEEMLET, FIFRREASBHLNTH D, HEft I, R
B (31~64%) LEEZER (39~65%) D15 TRE
IZHEL, TYMTIEKIEAAE T HEtH (258%) AVEEC
YET, MO IST—ILBEEDBSTEEIX. in vivo i&
EEEHBRTHRESIN-LO (FFE. BiE. HILE.
B EEOIELNBBIHHBLTVET . AARE
ORI HYFER A KBITLEEEIZHY (#
0 FEFEOREY) . FFEAIE | BELUE | HER
MNEAETHIETELRBMBELLTHRESNTLET,
FROFT7V—IBENRIITEHARLIZE, LD
DRBMDEEEIN, FYDTZ LD OHERED -
DT7J—I kOB LEHYERA. 4 DDRH
EVOUIL—T&. BEESIENRBENTHDIN)
YTV —=NT LA OBBERSRDDBEIERT
YTICHEL. BREEDRK 13%EHHFT,
BY—LZRWTHREESN in vitro KB, AR
MEFORBMERBRLAWNIEERERLEL:,
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Derivation of a chronic reference dose for perfluorohexane sulfonate (PFHxS) for

reproductive toxicity in mice

Jonathan M. Ali, Stephen M. Roberts, David S. Gordon, Leah D. Stuchal

Reg. Toxicol. Pharmacol., 2019; 108: Article 104452

Original

Google translation

Perfluorohexane sulfonate (PFHxS) is a
six-carbon perfluoroalkyl sulfonic acid
that was used as an industrial
surfactant, but is now found as an
environmental contaminant worldwide.
In addition to its use as an industrial
surfactant, it is a legacy contaminant
from the use of aqueous film-forming
foams. Despite its widespread occurrence
in the environment and evidence of
biological activity associated with PFHxS
and similar perfluoroalkyl sulfonic acids
in rodents, there is no oral toxicity value
currently available from the IRIS
Database. To derive an oral reference
dose (RfD) for PFHxS, available toxicity
studies were reviewed using a weight-of-
evidence approach. A 42-day mouse
reproductive study was chosen as the
critical study for the derivation of the
oral RfD. Benchmark dose modeling was
utilized to derive a point of departure
(POD) for a reduction in litter size. A
95% lower confidence limit on the
benchmark dose (BMDL) of 13,900 ng/mL
(serum PFHxS) was modeled for a

reduction in litter size. An oral RfD for

K=D)L ABAFH D Z)LRR—k (PFHXS) &, T
ERAREEEFIELTHEAIN TV 6 RED/—
TLAATILFIRILEVEETT Y R/E HRBD
RIEFEMBELLTRREINTVEYS . TXARE
EHRIELTOFERICMA T, KET VLR T+
—LOFERICKIREDFLEMETT  RETDZ
DLELEHEL T H>EEICETS PFHXS B UHE
BORILTNAOTILF LRIV EIZEET D4
MEEOIHLIZEANHLT | I|/FE IRIS T—2~R—
AWML ATREGBOSHEIEIHYEE A,

PFHxS O OSBRAE(RD)ZEHT51=0HI. T
ETURDEHTT7TO—FEERLT, FIATTEE
BEMMERNLEL—ShELS-, 42 BEDOIDR
HIEERA. B0 RID OBEHICEATIERGHRE
LGEIRSNELIZ AVFI—VDREET VI %
FALT, CHDYAREMNT HI-ODEFK R
(POD)FEE=HLFELTz, 13,900 ng / mL (If;E
PFHXS) DA F<—2 & (BMDL) M 95% FRIE
FERAN. AERY A XOMBNDIBHIZETILES
hFELFz, 4.0ng/kg/d® PFHxS @##H RD
(. ANEOFBHERELREATRERKE
300 DAEFFEESFZHOERZHEAL T, BMDL
ZABOREDOEOREEICERTEHILITELST
FEINFEL BMOHEI/BETT PFHXS ~
OROFKEICEET 2EMELVIHHEEOT. &
MHEOFKELHET D,
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PFHxS of 4.0 ng/kg/d was calculated by
conversion of the BMDL to a human
equivalent oral dose using a human half-
life adjusted dosimetric conversion factor
and the application of a total uncertainty
factor of 300. Additional research is
needed to better characterize the toxicity
associated with oral exposure to PFHxS

and refine the development of toxicity

values.

Research article

Persistence, dissipation, and risk assessment of a combination formulation of

trifloxystrobin and tebuconazole fungicides in/on tomato

Krishan Kumar Sharma, Vandana Tripathy, Cherkuri Sreenivasa Rao, Vemuri Shashi

Bhushan, ... Suresh Walia

Reg. Toxicol. Pharmacol., 2019; 108: Article 104471
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Multi—locational supervised field trials
were conducted in different agro—climatic
regions in India to study dissipation of
trifloxystrobin and tebuconazole in
tomato after spraying a combination
formulation (trifloxystrobin

25% + tebuconazole 50%, 75WG) at
recommended doses: (i) single
(trifloxystrobin 87.5 g a.i.

ha-! + tebuconazole 175 g a.i. ha-1) and
(ii) double (trifloxystrobin 175 g a.i.

ha-! + tebuconazole 350 g a.i. ha=1). Fruit
samples were extracted with ethyl
acetate using a modified QUEChERS
method. The residues (parent

fungicides + metabolite) were analyzed

AR DESFEIFLRER B THEB OB THE
BInf-=EBN ThN, #HESNIHETHA
AHEHF(F)T7OFIRIAEY 25%+TTaFY
—JL 50%. 75WG) Z&fmLI=& D, FIMIHTHH
J7aXLRMOEVETTaFY —ILODEELEREL
FL: (HE—(M)T7EFPXAEY 87.5 g ai ha-1
+37JaFVJ—JL 175 gai ha-1) BEU (i) FTIL (b
70X RMAEY 175 g ai ha-1 +773+Y—I)L
350 g ai ha-1) , EE SNz QUEChERS AV YR {E
ALT. BRI FILTEY YU TILEMEHLELT,
HEY BRRER-RBEY (L. ThTh GC-
ECD £&U GC-MS THMBLUHEREINELT=,
FYRZBFEBRTAFOROEVETFTOFY—IL
OFFH (11 /2) 1, BEIT 1.08 5 1.72 LY
113 M5 1.64 BETEELEL, —EHETEN
Fh127Hh5213&1.24H55 1,96 B, 5 A/
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and confirmed by GC—-ECD and GC-MS, | OUR#ERIOMRE(PH) TORKXEZRE (MRL) [

respectively. The half-life (¢1) of EAMTIEEN O, FRMIOEE . REDRTL—
trifloxystrobin and tebuconazole in RIZFBEERESICHEINSH., YR VT

tomato varied from 1.08 to 1.72 and 1.13 | [¥&/MD 1 B® PHI TEfTESNFEL =, LIzA - T,
—to 1.64 days at single; and 1.27 to 2.13 BEBINnf-J1—IILRRBRT—AICE IV T, OECD

and 1.24 to 1.96 days at double dose, MRL St E#EFERALT. FRrA/MFEDOR) 70X
respectively. Since maximum residue DRAMAEDETFTaAFY—IIZDOVT. ENER 0.5
limit (MRL) at pre—harvest interval & 1.5 dosemg kg-1 ® MRL AS2EShFELT =,

(PHI) of 5 days is impractical, as tomato
1s usually harvested and consumed
almost everyday after the last spray, the
risk assessment was performed at
minimum PHI of 1 day. Accordingly, on
the basis of supervised field trial data
and using OECD MRL calculator, MRL of
0.5 and 1.5 mg kg at single dose were
proposed for trifloxystrobin and

tebuconazole in/on tomato, respectively.

Research article
Subchronic toxicity of cerium nitrate by 90-day oral exposure in wistar rats

Yu Wu, Xiaogiao Tang, Wenxiang Yang, Jun Fan, ... Bolin Fan

Reg. Toxicol. Pharmacol., 2019; 108: Article 104474
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This study evaluated the subchronic COWREIL, HEEE D LOERESFEETIFMEL.
toxicity of cerium nitrate and determined | Wistar > rTHESNGEMNS>F-HEERLANIL
the no observed adverse effect level (NOAEL) ZRELFEL =, BFHNRAFEREDOTA

(NOAEL) in Wistar rats. In accordance FSAUIZHEST, WHB ') ™7 L% Wistar SVHZ 0,
with the Organization for Economic Co- 0.2, 75, 150, & 300 mg / kg bw /BT 90 HFE
operation and Development guidelines, HHEIEOKREL, 0% 28 AMEO®RELT-,
cerium nitrate was orally administered 300 mg / kg bw /B & EBE O EE LR L TD/N
to Wistar rats by gavage at 0, 0.2, 75, FA—E—%HEFHEL: RRTE, BE . RE ERE.
150, and 300 mg/kg bw/day for 90 days, MK, MEELF. RIEE. ARMEIRES LUH
followed by 28 days of recovery period in | #FEF. AEDOZHEIZ, 300 mg / kg AE/B T L
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the 300 mg/kg bw/day and the control
groups. The following parameters were
evaluated: mortality, abnormalities, body
weight, food consumption, hematology,
serum biochemistry, urinanalysis, gross
necropsy and histopathology. At the end
of the treatment, several significant
changes were observed in the

300 mg/kg bw/day groups: relatively
decreased mean body weight of males,
increased LYMPH%, RET% and
decreased NEUT%, RBC of the females,
increased ALT, AST and decreased ALB,
T-Bil, CHO, CK, LDH of males.
Significantly decreased T-Bil, CHO, CK
and LDH were also observed in males of
the 150 mg/kg bw/day group. Pathological
examination revealed that the incidences
of foreign body granulomatous lesions in
lungs were higher in the 150 and

300 mg/kg bw/day groups as compared
with the control group. These findings
were attributed to unexpected gavage
exposure because the granuloma
exhibited a bronchiole-derived
distribution. Taken together, the NOAEL

of cerium nitrate in Wistar rats is set to

be 75 mg/kg bw/day in the present study.

—TTIKODDEELRE LI BTSNEL-: Bt
DEHEEDHEFEIZFLD . LYMPH%, RET% D
. NEUT%®DE A . 1D RBC. ALT NN,
BED AST KLU ALB, T-EJL, CHO, CK. LDH
DL, T-Bil. CHO. CK, LDH O KXIBA R .
150 mg / kg AE/BDT IL—TDBHETLHEESN
FLi=, REFHREDHER. MORYAFELR
EOREREL, BE LKL T 150 KU 300
mg / kg bw /BB TEN >z, AFEFHSEXH
KORTERLIZZO. CWoDR RIS FHE HiE
OB EISERL, FLHBE KAETE
Wistar S DHEEE+!) 7 LD NOAEL (& 75 mg /
kg bw / day IZEEE SN TLVET .

Research article

Variance of body and organ weights in 28-day studies in mice

Heike Antje Marxfeld, Karin Kiittler, Martina Dammann, Sibylle Groters, Bennard van

Ravenzwaay

Reg. Toxicol. Pharmacol., 2019; 108: Article 104472
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Original

Google translation

The OECD guideline 407 outlines the
conduct of 28-day studies in rodents to
detect systemic toxicity with focus on
endocrine and immunotoxic effects. It
was validated with the rat as preferred
model species. Justification is required
for other rodent species, as an increased
variability is expected compared to the
rat. We investigated the variability of
organ weights in the mouse and
compared this to data published for the
rat in the validation report of test
guideline 407. Furthermore, the
influence of the immunotoxic model
substance cyclophosphamide on spleen
and thymus weights in the mouse in
immunotoxicity studies (duration 28
days) is reported and discussed, an
immunotoxic model substance was not
included in the validation report.
Historical control data were compiled for
mouse studies performed according to
OECD 407 and for immunotoxicity
studies between 2008 and 2013 at BASF
SE. For absolute weights, the coefficient
of variation was determined for each
study group and compared with the rat.
Adrenal glands, ovaries and to lesser
degree testes and prostate showed higher
coefficients of variation in the mouse
(most pronounced in adrenal glands in
male animals: rat 5%—17%, CD1 mouse
20%—51%). Effects of cyclophosphamide
were best detected measuring the

thymus weight.

OECD #1542 407 IE. (F>a$EICH T4 28 B
MOARDEREMBTL . N BE IV RESMHED
RICERZL T2 5FMERELET, ThITF
FLOWETLBELTSYNTREAISNEL -, D IF
SHERICDOVTIE, SybEBELTEFMEMT
HEFREINLO, EHEADBETT, TV ADfE
BEEOLEHHEAEL. CNETRAM ARSIV
407 DIFFELR—FTIYMIDWTABRSh =T —
RELBLELT, S5, RESHRARICETETD
ADEEBSLIUMIRESICHT 2R ESEHEETILY
B oORRI7IFOFE (B 28 B) B HRES &
UEBHRSNTLSA, RESMHET LY E SRR
HEIZTEEN TG oFz, BRHAEET—42(,
OECD 407 IZf(> TEMEN =7V ABFF &, 2008
Fh5 2013 £ BASF SE TOREHZHEMEIZD
WTEEHONFEL R, EFEEICDONTIE, EEIR
BOREMETIL—TIZOVTRESH, TYRELE
SNFEL BB, IR, SIUREDEVEREA
MRRIE, TORTIYBNEBREERLEL - (1
BYOEIT CTHRLIEE: SV 5%-17%. CD1 YV R
20%-51%) , ¥V OHRRIT7IRDRIT. BWIREE
FRAETHIETRBIEHENEL,
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Research article

Assessment of FD&C Yellow No. 6 (Sunset Yellow FCF) effects on sperm count,

motility and viability in the rat in a 28-day toxicity study

Maria Bastaki, Odete R. Mendes, Mark R. Bauter, Sean V. Taylor

Reg. Toxicol. Pharmacol., 2019; 108: Article 104479

Original

Google translation

Sunset Yellow FCF was tested for 28-
days in male Hsd:SD® rats for its
potential effect on sperm quality
parameters at dietary concentrations of
6,000, 12,000 and 18,000 ppm,
corresponding to target doses of 500,
1000, and 1500 mg/kg bw/day. The
measured average daily intake was 490,
944, and 1,475 mg/kg bw/day, based on
feed consumption and stability of Sunset
Yellow FCF in the diet. The animals fed
diets with Sunset Yellow FCF presented
no clinical signs of toxicity and no
differences in feed consumption, body
weights, organ weights, ophthalmology,
hematology, clinical chemistry,
urinalysis, or coagulation parameters
that were considered adverse. No
mortality or abnormalities were observed
at necropsy, and no microscopic changes
were observed in histopathology.
Increased testes weights relative to body
weight in animals of the middle and high
intake groups were not associated with
any abnormal findings in histopathology.
Sperm quality evaluation presented no

adverse effects on sperm motility,

Sunset Yellow FCF (&, 500, 1000, $& U 1500
mg / kg malebw QD BIEAEICRETEIEEHRE
6,000, 12,000 kU 18,000 ppm THFEFRE /<
IA—B—~DBEMEZEIZDONT, 28 HETALE
hELf-, /B, fARERELEEFOY YN T
O—FCF OREMICE L, BIESNT- 1 ATy
{EERE (L 490, 944, HKU 1,475 mg / kg bw /HT
Ltz YoM IO—FCF 280 BEF 520N
=8I, SHEOBRKMIEE RIS, FARHE
2. AE EHREE. RE., MEF. BRKIEE. RIR
B, FREBRENTGA—I—ICHEE LRGN EN
FHYFEHATL . BIRTRCEFIEREIHRS
nYHBREZ TIEIMRNELEBREShGEL-
tzo B LUBERFEOBYICH THHRELLEL
FREESOEME. EBREZICETHERLM
REFEELTVWERATL. BFOEDIHET
(. BEFOESM. BE RO TR, ELER
HORTFH. FARFOREENHKECEZE
EFHYFERBATLIZ, LIz >T. CORBOEHT
THEFENGWGES ., Yoy IO—FCF O
NOAEL (%, i#3vhT 1,475 umg / kg bw /B TdH
Y. Z£E0 18,000 pppm [THBLELE=,
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epididymal sperm count,
homogenization-resistant spermatid
count, or sperm morphological
development. Therefore, in the absence
of any adverse effects under the
conditions of this study, the NOAEL for
Sunset Yellow FCF was

1,475 mg/kg bw/day in male rats,
corresponding to 18,000 ppm in the diet.

Research article
Nonclinical safety of tildrakizumab, a humanized anti—IL-23p19 monoclonal

antibody, in nonhuman primates

Michael Santostefano, Danuta Herzyk, Diana Montgomery, Jayanthi Wolf

Reg. Toxicol. Pharmacol., 2019; 108: Article 104476

Original

Google translation

Tildrakizumab (also known as MK-3222),
is a high-affinity, humanized,
immunoglobin G1x monoclonal antibody
targeting the p19 subunit of interleukin-
23 recently approved for the treatment of
moderate to severe plaque psoriasis in
the US, Europe, and Australia. The
safety profile of tildrakizumab was
characterized in nonclinical studies using
a pharmacologically relevant cynomolgus
monkey model. In repeat-dose toxicity
studies, cynomolgus monkeys were
chronically treated with subcutaneous
(S0O) injections of 100 mg/kg of
tildrakizumab every 2 weeks up to 9
months. Tildrakizumab was well
tolerated, with no toxicological findings

(including assessment of reproductive

TAIVESFXTT (A4 MK-3222) &, kE.3—0O
VI A=A T CTRIEFEENSEEDT5—
DEBOREICRBEINIZ. /04— 0/4F2 23D
pl9 I A= UhEIZM LT HEHMMEDEMES L
/UBEY Glk E/90—FILHEKTY , FILRSF
AXTDREMTOT7AILIE, EEZMNICEET S
A=A FILETILEHERLI-IEERR R T #T
FohFELR, REBESESHEHBR T h=V1FIL
12 28EMBRA9MATEIZ 100 mg/ kg DFIL
FSX AT TEET(SC)FSTRHABELEL . T
ARSHEXITDRRMEERFTHY. #HEIND
ENMESE0D 100 Mg D 0 EDLFIRET. &
MR R (EMERE OFE. RILEVHR. BLU
DMER, FRFR, PIRBEREELTET) (THY
FHATLU RSP O Y ILTERSN-IEIRIRF
ERETIE, FIRSFXTT 100 umg/ kg DETF
k5% REDORRICAEEEDEZEIRELNTE
FATL, HERISSUHEZRORERFTTIE.
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organs; hormonal effects; and
cardiovascular, respiratory, and central
nervous system function) at systemic
exposures approximately 90 times higher
than the recommended human dose of
100 mg. An embryofetal developmental
study conducted in pregnant monkeys
revealed no treatment-related effects to
the developing fetus following SC
administration of tildrakizumab

100 mg/kg. In a pre- and postnatal
development study, 2 neonatal deaths
due to potential viral infection at

100 mg/kg were considered of uncertain
relationship to the treatment based on a
lack of historical data on the occurrence
of viral infection in neonate cynomolgus
monkeys. The results of this
comprehensive nonclinical safety
program support the safe use of

tildrakizumab.

100 mg / kg DI AEEDAIHEHRIZES 2 AD
FEREEN A=V FILFERICETFTEVMILR
RBREDOFHLEICETIEENT 2O RIMIZE DL
TORBREDTHERGERERGEShFELE. COA
FEHLERKTLTOTSLOBERE. FAFSEX
YIDREGFEAE YR TVET,

Research article

Reducing the need for animal testing while increasing efficiency in a pesticide

requlatory setting: Lessons from the EPA Office of Pesticide Programs’ Hazard

and Science Policy Council

Evisabel Craig, Kelly Lowe, Gregory Akerman, Jeffrey Dawson, ... Anna Lowit

Reg. Toxicol. Pharmacol., 2019; 108: Article 104481
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As part of EPA's commitment to reducing
animal testing, the Office of Pesticide
Programs (OPP) created the Hazard and
Science Policy Council (HASPOC). This

group considers requests for waiving

BMERETHIRT 505 EPA DRVBAD—RE
LT. REHER (OPP) FERE FRFFER
(HASPOC) &#E&IILFELTz. SOV IL—T &, ARD
BEYRVFHED - DEMEREHDREDEKR
EREL. SO EA M T7TO—FICE DN TH
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animal study requirements for human
health risk assessments and makes
recommendations based on a weight-of-
the-evidence approach. Since its
inception in 2012, the HASPOC has
evaluated over one thousand requests to
waive animal studies required by default
for pesticide evaluation. Here, the
number of studies waived, and the types
of studies represented were analyzed to
determine the impact of the HASPOC
decisions in terms of animal and
monetary savings. Overall, the waiving
of studies by HASPOC resulted in over
200 thousand animals saved. There were
also savings of over $300 million in study
costs and over $6 million in study review
costs as well as less time spent in study
processing and review by EPA staff.
Thus, the HASPOC has built significant
efficiencies into the risk assessment
process while continuing to protect

human health.

BETUVET, HASPOC I& 2012 FEDBATALAE.
BEDOFMIZT 74/ CRELINDENYERE K
E95HEV 1,000 BEBADEREZFMLTEEL
fzo CCTIE MESQ RO, BLURShTz
MROFZATESHLT, BB LUV LB HID
H RS HASPOC RE D EZHIMTLELT=, 21K
EL T, HASPOC ICkHHAEDMEEIZ LY, 20 BEE
L EoEims i LIz, T TREAE I E
FILLLE, BFELE2—&RIL 600 BFI/LLLEEifY
SN EPA RBYIIZLBHHATULEBELE 2 —I2E S
TEELEHEINEL, LA >T HASPOC (&,
ANBOREEZRELGE TGN, YURYFHEIAEX
ICKIBGELBAHAAHFEL =,

Short communication

MRI-based preclinical discovery of DILI: A lesson from paracetamol-induced

hepatotoxicity

Ireneusz P. Grudzinski, Monika Ruzycka, Andrzej Cieszanowski, Wojciech

Szeszkowski, ... Magdalena Bamburowicz-Klimkowska

Reg. Toxicol. Pharmacol., 2019; 108: Article 104478
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Worldwide, drug-induced liver injury
(DILI) is a major cause of hepatic failure.

It is also the leading cause of

HRPT, ZYFRUEFES OIL)AFF2OER
FRETY, Ft=. ThiT, Bl TERT. BLUR
AIEN-EYOERAFIROELFERTHLHYFET . L
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withdrawal, cautionary labeling, and
restricted usage of licensed drugs;
therefore, European Medicines Agency
(EMA) and United States Food and Drug
Administration (FDA) warn that the
existing methods of assessing DILI are
insufficient and that some of the
translational biomarkers of
hepatotoxicity must be relooked.
Magnetic resonance imaging (MRI)
seems to be a proper tool in elucidating
the effects of DILI in both preclinical and
clinical studies, providing excellent
visualization of the morphology of the
liver parenchyma. Therefore, herein, we

propose preclinical MRI assessment of

liver injury in experimental paracetamol-

treated rats. Quantitative MRI clearly
provides evidence of adverse effects in
the liver tissue caused by a single
overdose of paracetamol (1 gkg! and

1.5 gkg ! b.w.). The results of the MRI
were confirmed by the histopathological
examination (H&E) of the rat liver
specimen, however the adverse effects
were not disclosed due to standard
aminotransferase assays (ALT/AST) in
rat blood serum. The results of our
analysis demonstrate the successful
application of MRI in the examination of
paracetamol-induced hepatotoxicity in
rats; it has a potential to serve as the
early diagnostic tool for the prediction of

DILI in preclinical evaluation.

fh ST HMMEERT (EMA)BLUXEEREE
f /B (FDA) [&. DILI ZFHli 3 B F DA ETIEF+
PTHY . FEEDISUAL—3F I (FT—H
—D—HEBRATIVLENHILELELTVET,
BREBEEE (MR (., ATERRREREERRERD
5 T DILl OB REMEAT 5O DB EY—IL
DE5THY . FREDHEDBI-HELFIREL
F9 ., LIzM>T, ZITIE. RBEM/ATEZE—LL
BZyMIBITHFEEOHIERR MRI S EEIREL
F9 . EEM MRI (L. /\5E2E— /)LD EEBAE|E
(1 gkg-1 BKU 1.5gkg-1 bw.)Zk>THIER
CENSFRHEBANOEZE O ABRAREICIRHL
F9. MRIDFERE. SYORFRBIZEARDMBRBIRE
HHRE (H&E) Tk > THRSNELEL, SVbD
MERDIEEMBTI/NSURITIS—ETvEA
(ALT/ AST) &Y., BIERIFEALMIZShFEREAT
Lizo =B DR DEERIE. SVRD /S5 ELE—IL
FEASHEOREICEITS MRI OISR EIILT
WBHIEERLTWETY, BIRRREHEIZE 115 DILI D
FRIO-HOREZETY—IILELTHRILDATREMED
HYVET,
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Review article

Elemental impurities in pharmaceutical products adding fuel to the fire

M. Maithani, R. Raturi, P. Sharma, V. Gupta, P. Bansal

Reg. Toxicol. Pharmacol., 2019; 108: Article 104435
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The pharmaceuticals may generate
impurities at various stages of
development, transportation and storage
which make them risky to be
administered. Thus, it is essential that
these impurities must be detected and
quantified. However, their presence as
impurities in finished products is
virtually unavoidable, even under GMP
conditions. Control of elemental
impurities in pharmaceutical materials
1s currently undergoing a transition from
control based on concentrations in
components of drug products to control
based on permitted daily exposures in
drug products. Within the
pharmaceutical community, there is
uncertainty regarding the impact of
these changes on manufactures of drug
products. This uncertainty is fueled due
to lack of publicly available information
on elemental impurity levels in common
pharmaceutical excipients. The present
compilation gives an account of updated
information about elemental impurities
and reviews the regulatory aspects for
such impurities in active pharmaceutical

ingredients/drug formulations. In

addition, the aim of this article is to

EERE X, @E. BLIUOREDSESERRRE
TAMYMELER T HARMELHY. ED=H/REMN
BRICEYET , LIA > T Cho DT HMERHL
TEEBILLTIDENHYFT . 1=ZL.GMP £HT
THOTH. ERAITFMAYPELTEFNSILEE
LB ToNFREA ERRMBROTHRTMYOD
EHE RE. EEROES DRECEIEEN
5 EEGOHFBEINIBEADKREICEIEEA
DEITHVEATNEYT RERXRRTE. ChoDXE
BEAEEROBHEEEICSAOZEICDONTTHRE
KEABYES  COTHERMEE. —RIOGERR
AINF DO TTRFAYPL NIVIZBET HARICAFH
HEREIA AV DICREELTVET  REDHRSE
TIE. TRF MY T SEHERDHAZERM
L. ERRAMES /BB P DEDISGT MY DIE
FEEBHRLES . SoIZ, COLEDENI. BEE
RIZEFENSRETMYOREETEICERASA T
5. BAGASh TV EENHAEHEZL THEA
THIETY,
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review and discuss the currently used
quantitative analytical method, which is

used for quality control of elemental

impurities in pharmaceutical products.

Review article

The 21st Century movement within the area of skin sensitization assessment:

From the animal context towards current human-relevant in vitro solutions

Renato Ivan de Avila, Malin Lindstedt, Marize Campos Valadares

Reg. Toxicol. Pharmacol., 2019; 108: Article 104445
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In a regulatory context, skin
sensitization hazard and risk evaluations
of manufactured products and their
ingredients (e.g. cosmetics) are
mandatory in several regions. Great
efforts have been made within the field of
21st Century Toxicology to provide non-
animal testing approaches to assess the
skin allergy potential of materials (e.g.
chemicals, mixtures, nanomaterials,
particles). Mechanistic understanding of
skin sensitization process through the
adverse outcome pathway (AOP) has
promoted the development of in vitro
methods, demonstrating accuracies
superior to the traditional animal
testing. These in vitro testing approaches
are based on one of the four AOP key
events (KE) of skin sensitization:
formation of immunogenic hapten-
protein complexes (KE-1 or the molecular
initiating event, MIE), inflammatory

keratinocyte responses (KE-2), dendritic

BHEDORRTIE, LoD D TIE, BERBEZ DR
D UL REE) O REBREDEREEL) RYFHEA
WHATY, 21 HIEOFHEFZOLHTIE. MH L
FWE.BEY. F/HMH HTFLEE)DRETLIL
F—O R ETHET 5= DIEBMREBET TO0—
FERBT BOICEREB AN DOITOET,
B EHIFRE (AOP) ICL B R ERIETO LA DHIE
BIERAZICELY. in vitro SEDRFEABESN, HEED
BMEBRLYLEN-RENEIShFELZ Thib
? invitro TAZ TO—F(F, REEED 4 DD
AOP F—ARUKKE)D 1 DIZEINWTWET: &
BRENT TN IEEER(KE-L F =35 F
FIRA R MIE) DR, RIEMET S5F /YA ME
% (KE-2) . BK#A DEMEIL (KE-3) . T )/ Bk
DEMAL LIETE (KE-4) , COEHTIL. BELEMIZHE
AEnTL%invivo AYYRFOBEL, WED in
chemico KU cell A YRFTDH OECD AAKSA>
DIEEDHEIHIDLLT | RETLILF—DAHE
HENHDEEDREMEFEDT-HD AFEBHED in
vitro TRANFEDEB IR RED T 5= DR EE
RBELEI M, CCTIE, BERAE AOP D KE I
RITdit= 96 @ in vitro HE7TO—F&HEIT S
CLITERELTTVET,
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cell activation (KE-3), and T-lymphocyte
activation and proliferation (KE-4). This
update provides an overview of the
historically used in vivo methods as well
as the current in chemico and in cell
methods with and without OECD
guideline designations to analyze the
progress towards human-relevant in
vitro test methods for safety assessment
of the skin allergenicity potential of
materials. Here our focus is to review 96
In vitro testing approaches directed to

the KEs of the skin sensitization AOP.

Open Access Atrticles

Comparative levels of carbonyl delivery between mass-market cigars and

cigarettes

Joseph J. Jablonski, J. Hunter Maines, Andrew G. Cheetham, I. Gene Gillman

Reg. Toxicol. Pharmacol., 2019; 108: Article 104453
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The recent 2016 deeming of cigars by the
US Food and Drug Administration (FDA)
has led to increased interest in cigar
science, including ways to accurately
measure the harmful and potentially
harmful constituents (HPHCs) found
within mainstream cigar smoke. At
present, there are standardized methods
for evaluating HPHCs in mainstream
cigarette smoke but none specific to cigar
analysis except for nicotine and carbon
monoxide. This study sought to analyze

carbonyl delivery in marketed cigars and

cigarillos and compare them against

&IED 2016 FIZKERKBERERS (FDA) AFES

ERGLIZCLET. ERDEEDEICEEFNIEFES
FUBEMICHELRS (HPHC) # ERISHIET 5
FHEGE | BEHZAOBEUIEF>CVET . H

FE. EROA/\NODESD HPHC ZEEii 3 57D
ZREALSINT=AEIHYFETH. ZaF U &—B1bix
FRERVT EENWICERAOLDOIFHYFEE A
DHETIE, HRSATLREELSH)OTOAIL
RV DEBEDTL. FNANTCEENBLANLEL
BLFELF, ChEERM T 57812, CORESTA #2E
DAJYF 74(CRM-74) (T, P H—DREIZHEGIE
DOEEDEMICES. MoV THELAILRZILERS
JURMPOREEDFMEEL . EEOEERIC
BEfbEnFELz, BRI EIZ. CRM-64 &4 T T
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levels found in cigarettes. To accomplish
this the standard cigarette method,
CORESTA recommended method 74
(CRM-74), was optimized for cigar
smoking including an evaluation of the
trapping efficiency and the stability of
the carbonyl-hydrazone adducts due to
the increased smoke time required for
cigar collection. On a per product basis,
carbonyl delivery from cigars smoked
under CRM-64 conditions was found to
yield similar levels of formaldehyde and
greater levels of acetaldehyde, acrolein
and crotonaldehyde than measured in
mainstream cigarette smoke collected
under conditions prescribed under ISO
standard 3308. Furthermore, on a per
product basis, cigarettes smoked under
the ISO 20778 intense smoking regime
delivered higher levels of formaldehyde,
acrolein and crotonaldehyde as compared
to cigars smoked under the CORESTA
regime, while acetaldehyde was found to
be higher in mainstream cigar smoke.
Given the recent deeming, this work
expands upon previously reported work,
limited in scope by either number of
products or analytes reported, through
the analysis of carbonyl delivery found in

the mainstream smoke for 12 brands of

cigars and cigarillos.

ESNFEENSDAILARZILTY N —IL1SO 1§
#£ 3308 THESNI-FH T TIRESN-TRDA
NADBETRAEINLDERLCLARILDRILLT IV
TEREZEMTIILTER, 7POLAY VBRTIL
TEREERTHI LAY EL, BRI LI,
ISO 20778 MFLL\EIEKFI DT TERIES =5/
a(%. CORESTA fA#I D F TRIESh f-EEE LK
LT RILLATIILTER. 7oALY, SR TILT
ERDLANLDELGRYELRD, TR ILTERIE
FROEEDETHVIEN DAY FEL, RIAD
BRICEBDE COHRIF. 12TFURDUA—H&
Vo HYBDEREICEENDIHILRZILEHEDS
HEBCT, RESNERBEELTRHEHO
#F I K- TEHEDFIR SN LRI IR E SN F-H
REMBELTVET,

Research article

The food contaminant acetamide is not an in vivo clastogen, aneugen, or
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mutagen in rodent hematopoietic tissue

Martha M. Moore, Bhaskar Gollapudi, Rajendra Nagane, Nadeem Khan, ...

Venkataraman Bringi

Reg. Toxicol. Pharmacol., 2019; 108: Article 104451
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Acetamide (CAS 60-35-5) is classified by
IARC as a Group 2B, possible human
carcinogen, based on the induction of

hepatocellular carcinomas in rats

Recently, acetamide was found to be
present in a variety of human foods,
warranting further investigation. The
regulatory body JECFA has previously
noted conflicting reports on acetamide's
ability to induce micronuclei (MN) in
mice in vivo. To better understand the
potential in vivo genotoxicity of
acetamide, we performed acute MN
studies in rats and mice, and a
subchronic study in rats, the target
species for liver cancer. In the acute
exposure, animals were gavaged with
water vehicle control, 250, 1000, or
2000 mg/kg acetamide, or the positive
control (1 mg/kg mitomycin C). In the
subchronic assay, bone marrow of rats
gavaged at 1000 mg/kg/day (limit dose)
for 28 days was evaluated. Both acute
and subchronic exposures showed no
change in the ratio of polychromatic to
total erythrocytes (P/E) at any dose, nor
was there any increase in the incidence

of micronucleated polychromatic

following chronic exposure to high doses.

7+ 73ZF(CAS 60-35-5) [, IARC (kY. S HE
~DEHRBRDOSYMNIEITHIFHIEDFERIC
EOWT. Y IL—F 2B, EREDAEDTTEEED B
SMELLTHESNTVET il 7EF7IRD
SETFLGABOBYIZEEN TSI LM HIBALS
=8, ELICRBETIVENHYET , RFIHED
JECFA [F, LARTIC, AHRATI IR/ (MN) &
BRIDTENTIFORENICETIERT MEE
EBRLTOWET, 7EM7IFOEBEMNL in vivo Eir
FHELYLCEETLHHIT. TYMETVRATRME
MN BtRZEHEL . FEOZMETHLIVITEIR
MRBRERBLELz, REIEETIE, BWITKE
{A%fHE. 250, 1000, F1=[E 2000umg / kg 7+ 7=
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FELEL-. AURBLERURBOTAT. ED
FAETHL2 LM BRmek(P/E) DHLERICERE
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in vivo @ Pig-a B FEBARAEET7vEA(ZRHLT,
iR BB E (L 1500 mg / kg / day 7R 7SR T
FlAESN SV TERESN =, 7 7S 0LE
BYTIE. ERAMBOCE/RFMIOEMITHYE
HATL, SMRAREBIEMHHAROMA T, LEE
NEEYOMBET7TEF7IROLRIE. 25 BEDIT
WERBLEL -, COMBICESVT, 7SR
[Finvivo TEEEOEMMBERICSVWTEEBRKEER
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erythrocytes (MN-PCE). Potential
mutagenicity of acetamide was evaluated
in male rats gavaged with vehicle control
or 1500 mg/kg/day acetamide using the
in vivo Pig-a gene mutation assay. There
was no increase in mutant red blood cells
or reticulocytes in acetamide-treated
animals. In both acute and sub-chronic
studies, elevated blood plasma acetamide
in treated animals provided evidence of
systemic exposure. We conclude based on
this study that acetamide is not
clastogenic, aneugenic, or mutagenic in
vivo in rodent hematopoietic tissue
warranting a formal regulatory re-

evaluation.
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Research article

Control performance of fish short term reproduction assays with fathead minnow

(Pimephales promelas)

James R. Wheeler, Pablo Valverde-Garcia, Mark Crane

Reg. Toxicol. Pharmacol., 2019; 108: Article 104424

Original

Google translation

The fish short-term reproduction assay
(FSTRA) is an in vivo screen to assess
potential interactions with the fish
endocrine system. After a 21-day
exposure period vitellogenin (VTG) and
secondary sexual characteristics are
measured in males and females. Egg
production and fertility are also
monitored daily throughout the test. This

paper presents data from 49 studies

performed to satisfy test orders from the

ROEHERET v 4 (FSTRA) X, RORNFRE
DBEMTHEERZIMEI 5760 in vivo EIEH
TY, 21 BEOREHMO®K. ET7AYI=Y
(VTG) EZRMEMFEA B L L ETAESNE
T MDEHBMEKEALT AR EZELTERE
WMENTVET, COR—/—[F, KEBIBREFT
DA BHIKEMERY—=0 7 T0T 5 LoD
TAM =5 —%ift=9 F-HICEITSNT= 49 OB
ROT—RERLTVWEYT, T—HFHELI—FEE
ALT. Z7vybAykz/—(Pimephales promelas)
EHEALTESESFAIRTERSNT FSTRA OT
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United States Environmental Protection
Agency's Endocrine Disruptor Screening
Program. Data Evaluation Records were
used to collate the typical control
variability and performance of test
parameters in FSTRAs conducted in
different laboratories with fathead
minnow (Pimephales promelas). We also
examine the statistical power of FSTRA
endpoints and assess whether available
historical control data (HCD) assist
evidence-based interpretation of the
endpoints. Statistically significant inter-
laboratory differences were found for all
endpoints except survival. HCD could
therefore be usefully developed on a
laboratory-by-laboratory basis to aid
interpretation of new study data.
Reliable HCD ranges could be developed
for survival, body weight/length, gonadal
somatic index, fertilisation success, and
male tubercle score, and used in
association with stated test acceptability
criteria to interpret FSTRA data. In
contrast, high intra- and inter-laboratory
control variability for VT'G and fecundity
means that HCD for these endpoints are

of limited use during study

interpretation.

ARNTGA—F—D BB FIHEE LN TH—T
VREBELFEL, ¥z, FSTRA TURKRA O
SHERR . FATRLEEEE T —42(HCD) AT
URRAVE DU EDLBREXRIET M ESH
EEMBELET . EFHRERT R TOIURRIU+
T HICEELGREERZENR OMYELS,
Li=h 2T, HCD &, HILLVHIE T — 2 DRBIREXE
FTREOIC HRESLICAMICHARTEES . 58
DB HCD SR, £HF R, AE/RS. RO
AR, FRBORY. BLUEHEDIEZRDT
[SDWTRAFES, FSTRA T—4%4IRT 51D
FIEDTANEBEELMAEHLE THEATEET,
HEBRIZ, VTG LEBENDERBENS SURRE
MOHEEBMEABLENSIZ X, ChEDIUR
RAUED HCD AHARDFERPICREMICERS
NETEEBRLET .

Research article

Time to first cigarette of the day and 4-(methylnitrosamino)-1-(3-pyridyl)-1-

butanol (NNAL) in adult reqular and non-daily smokers: (NHANES) 2007-10

Steven A. Branstetter, Russell T. Nye, Joshua E. Muscat

Reg. Toxicol. Pharmacol., 2019; 108: Article 104454
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As the number of regular smokers has
decreased over the last decade, the
prevalence of light (<10 cigarettes per
day) and non-daily smokers has
increased. As the FDA continues to
develop regulations for tobacco products,
understanding factors related to toxin
exposure in all smokers is essential. The
present study evaluated the relation
between the tobacco-specific carcinogen
4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanone (NNK), as measured by its
metabolite, and patterns of heavy
smoking (>10 cigarettes per day), light
smoking and non-daily smoking and the
time to the first cigarette of the day
(TTFC), a robust predictor of nicotine
addiction, cessation failure, sleep
disruption and other health indicators.
Findings from a sample of 352 smokers
suggest that among intermittent, non-
daily and light daily smokers, TTFC of
the day was associated with higher levels
of NNK metabolite, an effect which was
mediated by urinary cotinine levels, but
not by the number of cigarettes smoked
per day. This suggests these groups of
smokers may be puffing each cigarette
more intensely, thus increasing nicotine
and toxin exposure, despite fewer overall
cigarettes. These findings provide
further information regarding toxicant
exposure associated with lower-

frequency smoking and has implications

BE 10 FETERAREZ QAR LIT=H. X
(1 BHY 10 KERFDOA/N) BLVIERERES
DEREMNMEMLTNET ., FDADIXIHGED
HAHZRARLTTTLSH. TRTOEREEFEDS
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T ARARTIE. ZORBYICL->TRIESN =2/
JEHORENAME 4-(AFIL=FOYT/)-1-(3-
EYUTIL)-1-TH/2 (NNK) & BIED /85— (1 H
H1=Y 10 KU LDA2/\2) LOBEFREFEELEL
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JETORM(TTFC) . =aF v HE. BEDO KK,
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AR HAHILERELTVET , ChoDFRAERE
RIFERREEICEET E2EY~DBREICEHTS
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for future regulatory research

approaches with lowered nicotine

cigarettes and other tobacco products.

Research article

In vitro RHE skin sensitisation assays: Applicability to challenging substances

A. Mehling, E. Adriaens, S. Casati, B. Hubesch, ... D. Basketter

Reg. Toxicol. Pharmacol., 2019; 108: Article 104473

Original

Google translation

In the last 20 years, alternative
approaches to the identification of skin
sensitisation hazards have been at the
forefront of the 3Rs and have helped
refine the validation and acceptance
processes. However, experience with the
local lymph node assay showed that,
post-validation, challenges still occurred,
particularly when a wider diversity of
chemical substances was addressed, a
situation which will arise with validated
in vitro alternatives. In the present
work, a range of substances potentially
challenging to assess in current
nonanimal OECD test guidelines were
evaluated in several of the emerging in
vitro alternatives. Twelve such
substances (of which just over half were
known skin sensitisers) were assessed in
4 assays, all based on reconstructed
human epidermis (RHE) models. For
hazard identification, the overall
predictive accuracy ranged around 70%
for three assays, although for one

(SensCeeTox), it fell below 50% when
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human data was used as the benchmark.
In most cases, sensitivity was high, such
that sensitisation was overpredicted. As
the substances were challenging to
assess in other nonanimal methods, the
results indicate that the 3D RHE models
may be a useful tool for assessing skin

sensitisation potentials without needing

to revert to animal use.
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Dermal absorption study OECD TG 428 mass balance recommendations based

on the EFSA database
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The European Food Safety Authority
(EFSA) guidance (EFSA, 2017) for
dermal absorption (DA) studies
recommends stringent mass balance
(MB) limits of 95-105%. EFSA suggested
that test material can be lost after
penetration and requires that for
chemicals with <56% absorption the non-
recovered material must be added to the
absorbed dose if MB is <95%. This has
huge consequences for low absorption
pesticides. Indeed, one third of the MBs
in the EFSA DA database are outside the
refined criteria. This is also true for DA
data generated by Cosmetics Europe
(Gregoire et al., 2019), indicating that

this criterion is often not achieved even

R IEURIR (DA) B 7R (B8 RN B SR £ 44 E8
(EFSA) DA AH R (EFSA, 2017) %, 95~105%
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BILERBLTHEY, RINEL 5%REDILFEYE
DIHE . MB H¥ 95%KEDIHE . FEEUNFH H4% R IR
FAZSBMT 2RENHYFET, ChiE, ERIE
RIIRZLGEEBEEZFET, EWR.EFSADA T—4
AR—ZND MB D 370D 1 (&, S -EEDHH
5 T3, Thld. Cosmetics Europe (Gregoire et

alo . 2019) IR TERMENT= DA T—RIZH HTIX
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EFSA [Z. RO DM B LVERY T4 T HEMIZ&
YEDEELZERTEDLRELTLET A, BEH
BRIFREShTOER A, TOIILOFIES MB
ICEDESITHET BN EAL. EFSADA T—4



https://www.sciencedirect.com/science/article/pii/S0273230019302399
https://www.sciencedirect.com/science/article/pii/S0273230019302399

Google translation/AEIC trial

when using highly standardized
protocols. While EFSA hypothesizes that
modern analytical and pipetting
techniques would enable to achieve this
criterion, no scientific basis was
provided. We describe how protocol
procedures impact MB and evaluate the
EFSA DA database to demonstrate that
MB is subject to random variation.
Generic application of “the addition rule”
skews the measured data and increases
the DA estimate, which results in
unnecessary risk assessment failure. In
conclusion, “missing material” is just a
random negative deviation to the
nominal dose. We propose a data-driven
MB criterion of 90—110%, fully in line

with OECD recommendations.

AN—REFHEL T MB DS F LGESDHEEZ
(F5Z&%ERLET, NEML—ILIO—BHETT
Yr—lavig  QlESnizT—2%EH.DADRE
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Finding synerqgies for the 3Rs — Repeated Dose Toxicity testing: Report from an

EPAA Partners' Forum

Charles Laroche, Erwin Annys, Hans Bender, Danielle Botelho, ... Mark T.D. Cronin

Reg. Toxicol. Pharmacol., 2019; 108: Article 104470
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The European Partnership for
Alternative Approaches to Animal
Testing (EPAA) convened a Partners'
Forum on repeated dose toxicity (RDT)
testing to identify synergies between
industrial sectors and stakeholders along
with opportunities to progress these in
existing research frameworks. Although

RTD testing is not performed across all

FYEBRAOREB 7 TO—FICEATBEM/ S—FF
— v (EPAA) IE. BRFEDHRIL—LT—Y T
NoFEHIEREEDIC, BEERMEAERZRED
FOHEEDRERETS-ODOREREGSMHE
(RDT) SHERICRET %/ \—bF—XT+—J LEIBEL
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industrial sectors, the OECD accepted
tests can provide a rich source of
information and play a pivotal role for
safety decisions relating to the use of
chemicals. Currently there are no
validated alternatives to repeated dose
testing and a direct one-to-one
replacement is not appropriate. However,
there are many projects and initiatives
at the international level which aim to
implement various aspects of
replacement, reduction and refinement
(the 3Rs) in RDT testing. Improved
definition of use, through better problem
formulation, aligned to harmonisation of
regulations is a key area, as is the more
rapid implementation of alternatives into
the legislative framework. Existing test
designs can be optimised to reduce
animal use and increase information
content. Greater use of exposure-led
decisions and improvements in dose
selection will be beneficial. In addition,
EPAA facilitates sharing of case studies
demonstrating the use of Next
Generation Risk Assessment applying
various New Approach Methodologies to
assess RDT.

NTEFET RBEDESAH, REBRSHRBRIIRHLE
PDERBFEREGCERE 1N L oXBTETTIE
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European food laws increasingly use
scientific evidence to protect consumers
from hazards and to prevent the use of
misleading information. In this article,
the use of risk assessment in European
food law is analysed and the implications
of the recently adopted adjustments to
the EU's General Food Law are
reviewed. The risk analysis cycle that
has been implemented in many
authorisation decisions of the European
Commission has resulted in the
increased level of public health
protection since 2002. The food law
evaluation under REFIT however
identified various shortcomings,
including the civil societies' perception
that various elements of EFSA's work
lacked transparency and independence.
To deal with these identified issues, the
newly adopted regulation will bring
about specific adjustments to the
General Food Law and sectorial
legislation. Although these adjustments
are expected to improve European food
policies, today's EU food laws should be
further enhanced by improving the use of
nutritional sciences in food law. Such
joint efforts can result in a higher level of
consumer protection and further advance
the internal European market. Only
through improving the systematic way to
conduct scientific analyses into and by
enhancing their use in risk management,
European food law will become more

future-proof.
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Review article
Classification or non-classification of substances with positive tumor findings in
animal studies: Guidance by the German MAK commission

Britta Laube, Sandra Michaelsen, Veronika Meischner, Andrea Hartwig, ... Michael

Schwarz
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Original

Google translation

One of the important tasks of the
German Senate Commission for the
Investigation of Health Hazards of
Chemical Compounds in the Work Area
(known as the MAK Commission) is in
the evaluation of a potential for
carcinogenicity of hazardous substances
at the workplace. Often, this evaluation
is critically based on data on carcinogenic
responses seen in animal studies and, if
positive tumor responses have been
observed, this will mostly lead to a
classification of the substance under
investigation into one of the classes for
carcinogens. However, there are cases
where it can be demonstrated with a
very high degree of confidence that the
tumor findings in the experimental
animals are not relevant for humans at
the workplace and, therefore, the MAK
Commission will not classify the
respective substance into one of the
classes for carcinogens. This paper will
summarize the general criteria used by
the MAK Commission for the

categorization into “carcinogen” and
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“non-carcinogen” and compare this

procedure with those used by other

national and international organizations.
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Metabolomics as read-across tool: An example with 3-aminopropanol and 2-
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Read-across and grouping is one of the
most commonly used alternative
approaches for data gap filling in
registrations submitted under the
REACH Regulation as defined by the
European Chemicals Agency (ECHA) in
their ‘Read-Across Assessment
Framework’ (RAAF, 2017). At the same
time, the application of read-across is
rejected by ECHA frequently due to
various reasons. As a major reason
hereof, applicants fail to reduce the level
of ‘remaining uncertainty’ intrinsical to
every read-across approach compared to
testing a substance experimentally.
Recently, the use of metabolomics to
support read-across cases with biological
information has been reported in a case
study with phenoxy herbicides
(Ravenzwaay et al., 2016). In the present
case-study a ‘weight-of-evidence’ read-
across approach from 2-aminoethanol
(MEA = ‘source’ ) to 3-aminopropanol

(BAP= ‘target’ ) with metabolomics as
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‘supporting evidence’ reducing the
remaining uncertainties is reported. We
demonstrate the high structural
similarity of the two analogous
substances based on the available data
and we report how metabolome data add
confidence concerning mechanistic
similarity in this read-across approach.
Finally, the herein described read-across
case supported by metabolomics is used
to cover the data gaps in repeated dose
and reproductive toxicity endpoint of
3AP via weight of evidence for the
REACH-registration.
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