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Nonclinical testing of human
pharmaceuticals is conducted to assess
the safety of compounds to be studied in
human clinical trials and for marketing
of new drugs. Although there is no exact
number and type of nonclinical studies
required for safety assessments, as there
is inherent flexibility for each new
compound, the traditional approach is
outlined in various FDA and ICH
guidance documents and involves a
combination of in vitro assays and whole
animal testing methods. Recent advances
in science have led to the emergence of
numerous new approach methodologies
(NAMs) for nonclinical testing that are
currently being used in various aspects
of drug development. Traditional
nonclinical testing methods can predict
clinical outcomes, although
improvements in these methods that can
increase predictivity of clinical outcomes
are encouraged and needed. This paper
discusses FDA/CDER's view on the
opportunities and challenges of using

NAMs in drug development especially for
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regulatory purposes, and also includes
examples where NAMs are currently
being used in nonclinical safety
assessments and where they may
supplement and/or enhance current
testing methods. FDA/CDER also
encourages communication with
stakeholders regarding NAMs and is
committed to exploring the use of NAMs

to improve regulatory efficiency and

potentially expedite drug development.
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Inflammasomes are a family of pro-
inflammatory signaling complexes that
orchestrate inflammatory responses in
many tissues. The NLRP3
inflammasome has been implicated in
several diseases associated with chronic
inflammation. In this paper, we present
an Adverse Outcome Pathway (AOP) for
NLRP3-induced chronic inflammatory
diseases that demonstrates how NLRP3
can cause a transition from acute to
chronic inflammation, and ultimately the
onset of disease. We present a simple
graphical description of the main

features of internal dose time courses

that are important when
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pharmacodynamics are governed by an
activation threshold. Similar
considerations hold for other AOPs that
are rate-limited by processes with
activation thresholds. The risk analysis
implications of AOPs with threshold or
threshold-like pharmacodynamic
responses include the need to consider
how cumulative dose per unit time is
distributed over time and the possibility
that safe, or virtually safe, exposure

concentrations can be defined for such

processes.

REGRBREEERTSHARMEEZETOLE
MNEENFET,
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The KMD (kinetically-derived maximum
dose) is an increasingly advocated
concept that uses toxicokinetic data in
the top dose selection for toxicity testing.
Application of this concept may have
serious regulatory implications though,
especially in the European Union. The
basic assumption is that the relationship
between internal and external dose (IED)
shows an inflection point where linearity
transits into non-linearity due to
saturation of underlying processes; top

doses in toxicity tests should not be
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above the inflection point, provided
human exposures are well below this
point. A critical analysis of the KMD
concept and its underlying assumptions
shows, however, that the IED
relationship is non-linear over the whole
dose range, without any point of
inflection. The KMD concept thus aims
to estimate a non-existing point,
rendering it invalid for use in toxicity
testing. Moreover, the concept ignores
the key question in toxicology: What kind
of toxic effects occur at which doses?
These and several other reservations
against the KMD concept are discussed
and illustrated with three existing
applications of the KMD approach.
Hence, we recommend to abolish the
KMD concept for selecting top doses in
toxicity testing. This requires the
updating of regulations, guidance

documents and OECD test guidelines.
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In the EU, one of the key determinants
in the regulation and management of
substances to ensure adequate protection

of human health is the outcome of
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toxicity studies. These studies should
therefore be performed in a way that the
data generated are adequate to fulfil all
regulatory requirements. However, in
recent years, an increasing number of
toxicity studies use dose levels that
induce only slight, or even no toxicity,
while the top dose lies well below the
limit dose of 1000 mg/kg bw/d. The
results of these studies have limited
value for the hazard and subsequent risk
assessment and risk management of
substances. This paper shows why
conducting toxicity studies with too low
doses has severe consequences for among
others classification and labelling,
identification of endocrine disruptors,
health impact assessment, and incident
management.

With this paper we aim to raise
awareness on this issue and want to
stress the importance of the use of
sufficiently high dosing in toxicity
studies. Given their central role in
toxicity testing, it is therefore key to
adapt where necessary the descriptions
in OECD test guidelines and guidance
documents on requirements for dose level

setting, to make sure they are as explicit

and unambiguous as possible.
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The utility of the Adverse Outcome
Pathway (AOP) concept has been largely
recognized by scientists, however, the
AOP generation is still mainly done
manually by screening through evidence
and extracting probable associations. To
accelerate this process and increase the
reliability, we have developed an semi-
automated workflow for AOP hypothesis
generation.

In brief, association mining methods
were applied to high-throughput
screening, gene expression, in vivo and
disease data present in ToxCast and
Comparative Toxicogenomics Database.
This was supplemented by pathway
mapping using Reactome to fill in gaps
and identify events occurring at the
cellular/tissue levels. Furthermore, in
vivo data from TG-Gates was integrated
to finally derive a gene, pathway,
biochemical, histopathological and
disease network from which specific
disease sub-networks can be queried.

To test the workflow, non-genotoxic-
induced hepatocellular carcinoma (HCC)
was selected as a case study. The
implementation resulted in the
identification of several non-genotoxic-
specific HCC-connected genes belonging
to cell proliferation, endoplasmic
reticulum stress and early apoptosis.

Biochemical findings revealed non-
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MELTEEEETH D=0, AOP REEERKAD
FHEI—rI70—EFRLELE,

ABICESE EETA=V T FEF . NARIL—T
YRRYY—=2 Y EBIRFFHE. invivo BEU
ToxCast BEULLE M5 /ZHORT—ER—Z
ICHEAETHEREBET —RERASNEL, ChlE. ¥
vy TEIED . MRARBL NIV TRET 2ARULE
H A9 58I, Reactome ZHEALE=RB<VEY
FIZE>THESINELSz, EHIZ, TG-Gates Hh 5D
invivo T—AZ#HEL T, REMNICHEDREY T
FYRT =R TEDELRTF. BIR. £LFM.
HEREZ BLVEREBERVNT—VZEEHLEL
T=o

T—970—%TANS BB T—RRAT1EL
T. FEGEEFRITMRE (HCC) MEIRShEL
fzo REEICKY ., MERAIETE. /NMEARRL RE IV
7 R—2 RZBT B OM D IEELEEHED
HCC EftEEFAREINEL -, £ILFHFRIC
&Y. FBEEHBEDT NI RRT7I—E DM
AL MEotz, BN IEEEE SR AAR
RIBZ . FASIAAE D F)EAERBE ICBE:EL . FFREZEIC
Fielf=,

COEER. BEFEOMBESEN DN FLAETHE
A 5HIElzLY, FAREYR— T 2D EMIC
FRISh-BEOFRAKERLTVET,




Google transledion] AETC Triad

genotoxic-specific alkaline phosphatase
increase. The explored non-genotoxic-
specific histopathology was associated
with early stages of hepatic steatosis,
transforming into cirrhosis.

This work illustrates the utility of
computationally predicted constructs in
supporting development by using pre-
existing knowledge in a fast and

unbiased manner.
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Xuezhikang (XZK), an extract derived
from red yeast rice, is commonly
employed as a traditional Chinese
medicine for treating coronary heart
disease, improving endothelial function,
decreasing blood lipids and preventing
other cardiovascular events both within
China and globally. However, there have
not been studies of the toxicity associated
with XZK. In this publication we hope to
summarize and evaluate an acute study,
a 26-week chronic toxicity study, and the
genetic toxicity potential of XZK. Firstly,
Sprague Dawley (SD) rats were treated
with XZK at dose of 10 g/kg to observe
the acute toxicity. Then, we sought to
assess the toxicity of XZK (0, 500, 1000,

FUOERX L S H STz Xuezhikang (XZK) 1.
FARBIAR DR B DRE., NREREOHE. mAhE
BOFELY. FEERAS SV HARETOZOMD L
MEARUEDHRLED O DIEHAGHEEZEL
T—RIICEASNTOEY, 2L XZK (CBEEYT
LEEHOMEIEHYFEEA. COEBRYTIE. 2
HER. 26 BRI DEMESMHHR. BLU XZK DER
EHOAEEMETFLO TEHAELIZWWEERATLET,
%9, Sprague Dawley(SD)S5wk% XZK T10g/
kg DFAETREL, 2ESHEHELEL -, RIC,
SD Sk Z#I1+% XZK (0. 500, 1000. & & Ut 2000
mg / kg) DEMZ 26 EfE. 4 B0 EE LR CEF
flLESELEL . TRIEIZ, Ames TR, SBKE
ET7vtEA. BIUHEALEO/NMET AR ALT,
XZK QEEHFEZTFMLEL -, 2ERBROKEER.
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and 2000 mg/kg) in SD rats for 26 weeks
with a 4-week recovery period. Lastly, we
assessed the genotoxicity of XZK
utilizing an Ames test, chromosomal
aberration assay, and mammalian
micronucleus test. The results of the
acute study, XZK did not induce toxicity
up to the maximum doses of 10 g/kg in
rats, so an LDs5o could not be determined.
In the chronic study, XZK administrated
via gavage did not alter weight, food
intake, urinalysis parameters,
hematological analysis parameters,
organ weight, organ to weight ratio,
microscopic and macroscopic
examination of organs. Also, we found no
genotoxicity markers at any dose of XZK
tested. The results revealed that the no
observed adverse effect level (NOAEL)
for XZK, based on the 26-week toxicity
study, was 2000 mg/kg.

HERTIE., BMHEROREICLYBREINT XZK [E.
RE. BYIERE. REE/\FA—F— BT/
FA—4— HHEE. BRES L. BWEOBEMER
BEHLUVRRBEEERLEFTATL ., T HER
L= XZKDEDAETLEGEEY—H—FR 2N
YEHATL=, ZOHER. 26 BRI OFEMHHRICE
D& XZK DES M E (NOAEL) 1% 2000 mg / kg
THHIENHLMZHYELT=,

Research article

Safety evaluation of water extract of Gastrodia elata Blume: Genotoxicity and 28-

day oral toxicity studies

Kuan-Hung Lu, Guan-Ling Ou, Hui-Ping Chang, Wei-Cheng Chen, ... Lee-Yan Sheen

Reg. Toxicol. Pharmacol., 2020; 114: Article 104657

Original

Google translation

Water extract of Gastrodia elata Blume
(WGE) has great potential as an anti-
depressant and could be developed as a
functional food. This study aims to assess
the safety of WGE using in vitro and in

vivo genotoxicity assays and a 28-day

Gastrodia elata Blume (WGE) Dk, $15
DREELTARELAREMZIES , AR RELTH
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vivo BIZEM T v L 28 BRBROSHMAEEMSE
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WET . RBEGEMIE (SO VRT L) DHFEICH DD
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oral toxicity study. Results from a
bacterial reverse mutation assay (Ames
test) using five Salmonella typhimurium
strains (TA98, TA100, TA102, TA1535,
and TA1537) with or without metabolic
activation (S9 system) showed that WGE
did not induce mutagenicity. Nor did it
induce clastogenic effects in Chinese
hamster ovary (CHO-K1) cells with or
without S9 activation. Moreover, WGE
did not affect the proportion of immature
to total erythrocytes or the number of
micronuclei in immature erythrocytes of
ICR mice. Finally, a dose-dependent 28-
day repeated dose toxicity assessment of
WGE (2040, 4080, and 8065 mg/kg body
weight, p.o.) in mice revealed no adverse
effects on behavior, mortality, body
weight, haematology, clinical
biochemistry, or organ weight. No
toxicopathologic lesions were detected
following administration of high-dose
WGE compared to controls. In
conclusion, WGE has no significant
mutagenic or toxic properties, and the
no-observed-adverse-effect level
(NOAEL) of WGE can be defined as at
least 8065 mg/kg/day orally for 28 days

for male and female mice.

T .5 DDRXIFIRAEK (TA98, TA100. TA102,
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2. THRIZEITSH WGE (2040, 4080, # KU 8065
mg / kg A E. po) D AEKRFHED 28 AFRER
5EMMETE, 78 FETE, K E, MRP. BRK
R FEHBRES, SRBELLBRLT. SAE
WGE D5 #%ICEMHRBZMRE FRESNEH
ot #EMEL T . WGE ICIFEEAREERMFE L
FEMIFE< WGE DOESEE (NOAEL) 1F. &l
DT IRITHKLT 28 HEFEO TA<EL 8065 mg
kg /IBEEETEEY,

Research article

Evaluation of the applicability of existing (Q)SAR models for predicting the

genotoxicity of pesticides and similarity analysis related with genotoxicity of

pesticides for facilitating of grouping and read across: An EFSA funded project

Romualdo Benigni, Rositsa Serafimova, Juan Manuel Parra Morte, Chiara Laura

Battistelli, ... Olga Tcheremenskaia



https://www.sciencedirect.com/science/article/pii/S0273230020300842
https://www.sciencedirect.com/science/article/pii/S0273230020300842
https://www.sciencedirect.com/science/article/pii/S0273230020300842

Google transledion] AETC Triad

Reg. Toxicol. Pharmacol., 2020; 114: Article 104658

Original

Google translation

To facilitate the practical implementation
of the guidance on the residue definition
for dietary risk assessment, EFSA has
organized an evaluation of applicability
of existing in silico models for predicting
the genotoxicity of pesticides and their
metabolites, including literature survey,
application of QSARs and development of
Read Across methodologies. This paper
summarizes the main results. For the
Ames test, all (Q)SAR models generated
statistically significant predictions,
comparable with the experimental
variability of the test. The reliability of
the models for other assays/endpoints
appears to be still far from optimality.
Two new Read Across approaches were
evaluated: Read Across was largely
successful for predicting the Ames test
results, but less for in vitro
Chromosomal Aberrations. The worse
results for non-Ames endpoints may be
attributable to the several revisions of
experimental protocols and evaluation
criteria of results, that have made the
databases qualitatively non-
homogeneous and poorly suitable for
modeling. Last, Parent/Metabolite
structural differences (besides known
Structural Alerts) that may, or may not
cause changes in the Ames mutagenicity

were identified and catalogued. The

BEJRVFHHEDI-ODEBMERICETHH1F
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LY Read Across 7 7A—FAFHlichE LT =,
ReadAcross (&, Ames TAMERD FBIICKHKIIL
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findings from this work are suitable for
being integrated into Weight-of-Evidence
and Tiered evaluation schemes. Areas

needing further developments are

pointed out.
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Selection of appropriate fit-for-purpose in
vitro and 1n silico models is critical for
non-animal safety assessment of
chemical-induced hepatoxicity. The
present study evaluated the feasibility of
integrating in vitro data from three-
dimensionally (3D)-cultured HepaRG
cells and physiologically based
pharmacokinetic (PBPK) modeling to
predict chemical-induced liver toxicity. A
3D organoid culture system was
established using an ultralow
attachment method. HepaRG cells
cultured in a two-dimensional (2D)
monolayer and under 3D conditions were
exposed to acetaminophen (APAP) at
concentrations of 0.16—-20 mM. The
results showed that the viability of both
3D- and 2D cultured cells was
significantly decreased by APAP in a

concentration-dependent manner.

EEPEICFERSIN-FEEO B YR L HTE
D=HIZ1E, BB IZE2T= invitro 8L W in
silico ETILDBRIRVEETY , KAMAEIL. 3 R
(3D) H5# HepaRG #ifEM 5 ? in vitro T—42%#
BT HIEOERIRAREMLETEL . (LZHISFERSN
RS EEF AT 50D EERHEYBIRE
(PBPK)ET UL #EFTVEL -, 3D AILAH /(K
BUATLIG, BEMEZEERALTHEIINEL
fzo 2 RT(2D)EBH KLU 3D FHTFTHEEINT:
HepaRG #ifa(Z. 0.16~20 MM DRBRED T E+72
/72 (APAP) RSN EL -, FERIX. 3D &
U 2D Ol A DIEEMID EFRAREKREFHMIC
APAP [Z&o>TRIBICHADLI=CEERLEL -, &5
[S.ERAVRY T DR—/R—FFIFOERESM Y
FU7 DIRBROEXDBIEICEINT, 3D DEE
(% 2D DEFE LY APAP FHRILIVRYT DIEE
I L CTRYBRET LTz, 24FF in vitro JBEEERAL
t= PBPK 2al—Yav(& Shav k)7 DiEEE
FEHRTDHAPAPEEN, 2D BELYE 3D BEIZH
T3EFDFRAE—IRFREIGENCEERLEL .
BRI HE A-LDFERIT, 3D HepaRG HF&E &
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Furthermore, 3D cultures were more
sensitive to APAP-induced mitochondrial
damage than 2D cultures were, based on
measurements of mitochondrial
superoxide accumulation and
mitochondrial membrane potential loss.
PBPK simulations using nominal in vitro
concentrations showed that the APAP
concentration eliciting mitochondrial
damage was closer to the predicted peak
liver concentration in humans in 3D
cultures than it was in 2D cultures. In
summary, our results suggest that
combining in vitro data from 3D HepaRG
cultures and PBPK modeling provides a
promising tool for assessment of liver

injury.

PBPK ETULIHHM in vitro T—4% A& HHE
BHIET. FEEQOEMICEELAY—ILANRHENh S
CEEREBLTLEY,
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The acute toxicity “six-pack” is a battery
of animal tests used to evaluate acute
systemic toxicity by three routes of
exposure, skin and eye
irritation/corrosion, and skin
sensitization. A perception exists that
these tests are not required for
pharmaceuticals. For the four years from

2015 through 2018, we tallied the

number of corresponding tests submitted

SMBHIYIRNRYIIE 3 DDRERKE., KIS
BLUVRORBER. REREICLLI2MEHHHE
OFEIFERAENLE—EDEHBRTT . Chiod
TAMIEERIITBELGWNEVSRBELIHYET,
2015 A5 2018 FETO 4 /. XERGEE
3 (FDA) B ARILE 1 —THRE&EL-. ZRFHD
FVOFILOHERBTAR Y —RE L3 E
TETRAMOEEESLFELZ, 125 DL E 21—
T.228 DEREREIMEMERE. 62 D invivo B
AR EREZE. 32 O in vivo K EREEMERR. 37 O
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by sponsors in approved, original new
drug applications, as reported by the
U.S. Food and Drug Administration
(FDA) in publicly available reviews. In
125 reviews, we identified 228 single
dose acute toxicity studies, 62 1n vivo
local tolerance studies, and 32 in vivo
skin sensitization studies, as well as 37
In vitro or ex vivo local tolerance studies.
A total of 4798 animals were used in
these studies; however, FDA's reporting
was 1nconsistent, and we estimate the
actual number of animals used to be
8998. For the evaluation of single dose
acute toxicity, we accessed two guidance
documents with conflicting
recommendations regarding routes of
administration and number of species to
be used. For the evaluation of local
tolerance and skin sensitization, most
studies examined were conducted by
routes other than that intended for
human administration. Non-animal

methods used to evaluate skin

sensitization were not reported.

in vitro E7=z & ex vivo BRI M EEEELEL
fzo CNODMRRTIEEET 4798 EOEIHERS
NFELI=, 7=72L. FDA O|EIZE—E AL, fE
ASN-RIEOEYIHE 8998 LEETFESNET, B
B 50AEEEDFHETIE. 2 DOHIFVRK
F1AUMITIEALT, BERBREFERTHEDH
B3 2 HREEENFELTCVET  BFMMEER
ERAEMEDEFHE D=2, METSNIZEALE DR
RiE. AR~NDESZERNELIZLOLUSNDORET
Thontf-, REREEETHET A -OITERSNT:
EMLUSN DA ETRESNTOEE A,

Research article

Dietary pectin at 0.2% in milk replacer did not inhibit growth, feed intake, or

nutrient digestibility in a 3-week neonatal pig study

S.A. Fleming, J.D. Richards, C.L. Bradley, X. Pan, ... R.N. Dilger
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Pectin is a fermentable soluble fiber that

can be used as a thickener in formulas

RNOFUIF EYRADORE TELFIELTERATE
HEEMEOKBMHETT. BRAMDIZETS
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for infants and young children. The Joint
FAO/WHO Expert Committee on Food
Additives concluded that pectin is not of
concern for inclusion in infant formula at
up to 0.2%. As part of the safety
assessment of the suitability of pectin for
young infants (<12 weeks of age), we
conducted a 3-week dietary study in a
neonatal pig model to 1) investigate the
impact of pectin at different doses on
neonatal pigs’ growth and 2) explore the
potential explanation for the dose
response. Male and female neonatal pigs
were fed milk replacer containing 0,
0.2%, or 1% pectin beginning on
postnatal day 2 for 21 days. Body weight,
feed intake, and apparent ileal
digestibility of dry matter, crude protein,
and energy were reduced in pigs fed diets
containing 1% pectin (P< 0.01) but not
in pigs fed with 0.2% pectin. These data
indicate that inclusion of pectin in the
diet at 0.2%, equivalent to 704 mg/kg
BW/day is safe, well tolerated, and did

not result in any adverse health effects

in this neonatal pig study.

FAO/WHO DERIZEMREERIF. RIVFUIFE
RAAEHIZ02%ETEENSILITOVTER
[FAEL EfEsmeT T EL = $0 1R (12 BE LV ) [2x g
BROFUDEEHDREMETFMO—TRELT. 1)
MERITFIETLTIEMOBEREEEML. 1)
FERIAKTIELGLIAEORIFUDFEE
FABLEL BERE 2) BERGOBENLHEAZ
B35, A REARDEFERKIZ. 0, 0.2%., Fizlk 1% D
ROFUEBUCRAIE . £% 2 BEH 5 21 HES
ZAFEL = RE, FRHERE. 2%, B2V /VE. B
FUIRILF—D RN TOEGHEIEEE., 1%
FU (P <0.01)ZETEHRMEREESNIZKTITETL
FLHY, 0.2 R F U RSN =KX TIZIETLE
HFATLIz. Cho®T—421%. 704 mg / kg BW /H
ICHET S 02%DRNIFUERBICEDHDIERR
2THY., ERMIELL COFEROF R TREA
DEEEFI-oIEN>IIEERLTVET,
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Preclinical safety evaluation of body protective compound-157, a potential drug

for treating various wounds

Chuanyang Xu, Lijuan Sun, FengLing Ren, Ping Huang, ... Weina Li
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BPC157 displays protective activity in
various organs and tissues. This report
presents preclinical toxicity studies with
BPC157 in mice, rats, rabbits and dogs.
The single-dose toxicity study did not
show any test-related effects that could
be attributed to the test article. In
repeated-dose toxicity evaluations,
BPC157 was well tolerated in dogs, with
no abnormal changes between the
BPC157-treated groups and the solvent
control group, with the exception of a
decrease in creatinine level at a dose of
2 mg/kg but not at lower doses. The
animals recovered spontaneously after 2
weeks of withdrawal. This may be due to
the pharmacological activity of BPC157.
Alocal tolerance test showed that the
irritation caused by BPC157 was mild.
BPC157 also showed no genetic or
embryo-fetal toxicity. In summary,
BPC157 was well tolerated and did not
cause any serious toxicity in mice, rats,
rabbits and dogs. These preclinical safety
data contribute to the initiation of an
ongoing clinical study. Based on the
stability and protective effect of BPC157,
which has been widely reported, BPC157
may have a better application prospect

than the widely used cytokine drugs in

wound therapy.

BPC157 I&. SESF Bz VB CTREMEALT R
LET, SOLR—RE IR SYb, 9HF (X
IZH1+% BPC157 MRIERKREMHARERLTLE
T, BEFESENRBRTIE. RRRBICEET 506
D HLRRBENFE L RSNGEN >z, RIEE
5 &I T, BPC157 [/ X THRITHRS
N BPC157 R 5B ERENBEOMICEELGEL
IEHYFERBATLED. 2 mg/ kg DIREETIHIL
TFZULRNIILDETIEROONFEATL, &Y
BEVVRE, Bl 2 BRI OB % BRICEEL,
i, BPC157 OFEBEEAICLHAIREME A HYE
¥, BT ERER (X, BPC157 IZ&->TEIEHEISHh
HRIBLBOITHSILERLELT-, BPC157
FFE-BEEEFELEEBRREEEERLEEAT
Ltz BT 5L, BPCLS7 [FBEMMNEL TR,
FYk, DY X ARG EMESISEISEH o
tzo CNODRIEERR M T —4I3. EITH DR
HEROBBICEMLTOET BERESATLS
BPC157 DR EMLREHMRICE DT, BPC157
&, GLERSNTWS YA hrUBEELYS. Bl
EARICBLWTEIYRVIICHDRBELERS>TLS
AREENHYET,

Research article

A 90-day repeated oral dose toxicity study of four stereocisomers of 2,4-dimethyl-

4-phenyltetrahydrofuran, a synthetic flavoring substance, in F344 rats

Tetsuya Ide, Yasuko Mizuta, Jun-ichi Akagi, Naoko Masumoto, ... Young-Man Cho
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2,4-Dimethyl-4-phenyltetrahydrofuran
(CAS no. 82461-14-1) is a food additive
used as a synthetic flavoring substance.
To investigate the toxicological properties
and determine the no-observed-adverse-
effect level NOAEL), a 90-day repeated
oral dose toxicity study of 2,4-dimethyl-4-
phenyltetrahydrofuran containing four
stereoisomers was conducted in F344
rats at doses of 0, 6, 24, and 96 mg/kg
body weight (BW)/day. No mortality or
abnormal clinical signs related to
treatment in any group was observed. At
a dose of 96 mg/kg BW, fluctuated serum
total protein and total cholesterol and
increased absolute and relative liver
weights and relative kidney weights
were observed in both sexes. Increased
serum albumin in males and decreased
Na and Cl in females were also observed.
On histopathological assessment, at a
dose of 96 mg/kg BW, diffuse
hepatocellular hypertrophy in the liver
in both sexes and tubular regeneration
with scattered proximal tubular
degeneration and/or necrosis throughout
the cortex in the kidney in males were
detected. Based on these findings, the
NOAEL for 2,4-dimethyl-4-
phenyltetrahydrofuran used in the
current study was found to be 24 mg/kg
BW/day for both sexes.

2,4-OAFIL-4-Tx= )LTRSERATSY (CAS BF
82461-14-1) IF. & EHMELTHEASNHEHIRM
MTYT, BHEFHFELREL. BESN-EEE
FALANJL(NOAEL) ZRET 518012, 4 DDILKE
HREESD 2,4-CAFIL-4-TZILTRSEROTSY
M 90 HEREZORSEHRERA . F344 SvbD
HEETERSNT 0.6, 24, LU 96 mg / kg &
EBW)/B, EDTIIL—TTH, AEICEELZET
FEORELGERKERTERShFELATLE, 96
mg / kg BW O HETIE. MERIVNIEE LU
ALATE—ILOEE. G5 TR & U R FFE
EEFSUBXBTREEDEMATEME THRESN
fzo BETIEMAT7IILISIUAEML., XHETIE Na
ECINBDTHIELBBINFELS -, MBIRESR
MIETEETIE. 96 mg / kg BW D FAET. MDD
BBV FEAMEFMEREERE, BEOBRORE
LRICHET DEMRMEEES JV/EILIRRE
FESRMEBE M EHEIN -, ChoDRRICE
DVWC. REOHRCTHEASNT 24-DAF)L-4-Tx
ZILTRSEROTS2 M NOAEL I, MitET 24 mg /
kg BW /HTHAHZ D MMYELT,
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Application of structural and

functional

pharmacokinetic analogs for

physiologically based pharmacokinetic model development and evaluation

Corie A. Ellison, Shengde Wu

Reg. Toxicol. Pharmacol., 2020; 114: Article 104667
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This work provides case studies for the
pharmacokinetic (PK) analog approach,
where a physiologically based
pharmacokinetic (PBPK) model for a
target chemical (has no PK data) is
evaluated using PK data from a source
chemical (has existing PK data). A
bottom up PBPK modeling approach
(using in vitro and in silico inputs) is
used to develop human oral PBPK
models for caffeine and
diphenhydramine. Models are evaluated
using 1n vivo data from structural and
functional PK analogs. At the end of the
case studies, 1n vivo PK data for caffeine
and diphenhydramine is introduced and
both models were able to simulate
plasma concentrations which agreed
with the in vivo PK data. To further
demonstrate that structural analogs can
serve as PK analogs, in vitro metabolism
and plasma protein binding was
compared for a subset of structurally
similar ToxCast chemicals and shown to
be similar. Next steps for the PK analog

approach should focus on evaluating this

concept for a broader set of compounds.

COEEIE. EMERE (PK)7FHRI7TO—F DT
—RARBTAERBLET, CITE A= YMEE
ME (PK T—2H50) O E B R CEIEYE
(PBPK) ET LAY, V—RILZEME (BEFED PK 7—
BEFHD)D PK T—4%&EAL T B ES, R+
L7v7 PBPK ET I 7FB—F (invitro LU
in silico ANZEER) ZERAL T, ATz E0TTY
ERSSUOEMED PBPK ETLERHELET . ET
JUIE BEME LUEENL PK 777 M50 in
vivo T—AEFERALTEHiShET . ¥ —RRE T«
DFRFZIC.NTTAVESTIVERSIVD in vivo PK
T—ANEASHh, BADETILA in vivo PK T—
RE—HTOIMBEPREEIaL—FTEEL &
SITHEIEFELUAD PK BLUREL THEET 52 EER
F1=IZ, invitro RBIEMIFL OB IEEEEE
BIIZFELILT- ToxCast {EEMBE DY T yhZDLN
THBL., Sl TWbZEERLELIZ, PK7FA
J77a—FDRDATYTTlE, KYIRIELMEEY
DEYMIDWTCOBEEFE TS LICERES
THRENRHYFET, PBPK ETILOIEHEMZEETME
BIUREINLTZ=HIZPK 7FRTEFERTHE.
PBPK ETYU I W BIMDO KRBT LMFHEICEHT5
EATAIREGA T2 ar THYRITHIEN RSN E
ERD
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Using PK analogs for evaluating and
establishing confidence in a PBPK model
will ensure that PBPK modeling remains

a viable option in animal alternative

safety assessments.

Research article

Derivation of whole blood biomonitoring equivalents for titanium for the

interpretation of biomonitoring data

S. Ramoju, M.E. Andersen, A. Nong, N. Karyakina, ... D. Krewski

Reg. Toxicol. Pharmacol., 2020; 114: Article 104671
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Biomonitoring equivalents (BEs) have
been increasingly applied for
biomonitoring purposes by regulatory
bodies worldwide. The present report
describes the development of a BE for
titanium based on a 4-step process: (i)
identification of a critical study/point of
departure (PoD) supporting an
established oral exposure guidance value
(OEGV);, (ii) review the available oral
PK data and application of a
pharmacokinetic model for titanium; (iii)
selection of the most appropriate
biomarker of exposure in a specific tissue
and calculation of steady-state tissue
levels corresponding to the PoD in the
critical study; and (iv) derivation of BE
value adjusting for the uncertainties
considered in the original OEGV
assessment. Using the above 4-step
approach, a blood BE value of 32.5 pg

titanium/L was derived. Key components

NAFTEZZIT DOEZEY(BE) 1F., HFH DR
BBEIZKBNAAE= AT OBENTETETER
SNTVET . ALR—ITE. 4 BBEOTOERIC
EOFH2 D BE DRAFICOWTEHRBALET : () FE
ISN-ROKRFH ATV RE(OEGV) EHKR—+T
BEELHE/HFE S (PoD) DHFRE. (i) LE1—F
AREEEEO PK T—2B LUF RO ENEEE
TILOER; (i) FEQHEBICHTIBENRLE
VENAFT—h—DER. BLUVEELGHRRICES
(7% PoD 2359 S E EIREDMERL NILDE
B, (v)JZ¥O OEGV FHETEBINI-FHEEHE
*A¥ESTLHBEEOEH, LD 4 XTvTOF7IO
—F&#HEALT. b BEEX 325ug F4V/L T
Ltz HMDEBLZIAVKR—RUMNIE, AS5U5E
ST ARBERRER (RIVM) DR EIZL>THRFES
NE-EYFRETILE KEELERARANEREL
=2 EFEOF IV DIF>WENAFT oA EEN
TWELT, RAED BE EHICEAE T 5K ERA
EWMENRE/ NS A—F (L, 0.02% D ORIVRH TS,
COREETRESN-YRE BE (X, FALDOEYE
REICBE T HFLULMERA T AR REITE S LEICE
HENHATREMED HYET
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of the analysis included a
pharmacokinetic model developed by
investigators at the Netherlands
National Institute of Public Health
(RIVM) and a two-year rodent bioassay
of titanium conducted by the US
National Cancer Institute. The most
sensitive pharmacokinetic parameter
involved in the current BE derivation is
the oral absorption factor of 0.02%. The
provisional BE proposed in this article
may be updated as new information on

the pharmacokinetics of titanium

becomes available.

Research article

Derivation of biomonitoring equivalents (BE values) for bismuth

Devika Poddalgoda, Sean M. Hays, Andy Nong

Reg. Toxicol. Pharmacol., 2020; 114: Article 104672
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Bismuth (Bi) is a natural element
present in the environmental media.
Bismuth has been used medicinally for
centuries, specifically for the treatment
of gastrointestinal (GI) disorders.
Although bismuth toxicity is rare in
humans, an outbreak of bismuth-induced
neurotoxicity was reported in France and
Australia in the mid-1970s. The primary
source of bismuth exposure in the
general population is via food. US FDA
(2019) estimated recommended daily
intake (RDI) for bismuth as 848 mg
bismuth/day (12.1 mg Bi/kg-d assuming

ERTR(BI) &, REEAICHEETIERODERT
T, ERTRIFA AL IO > TEAIZ, B
(GHEEDAREIFERAINTEEL. EXTREN
[FEFTIEENTT A EATRAFRMEHRBRSEOR
H1F 1970 ERFFECTTVREF—XMFY) T TH
HEINFEL, —BREFICETAERATRRED XX
FERIZE®MTT, USFDA(2019)Ix. ERTR®D 1
BbHt-YDH#HREERE (RD) %, Gl EEZEDIHE.
EXTX 848 mg /B (AE 70 kg ZEELI-IHE.
12.1 mg Bi/ kg-d) LH#EELELT=. EXAYXADER
B MPSIURAORELAETHEICLYE
2IETEFET . AED/N(FE=R)2Y (BE) IF. A
ALANILDNAFE=R) T T—2%EBIRT 1=
DY—)LELT, KE FDA O RDI [ITEDWWTEHSE
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a body weight of 70 kg) for GI tract
disorders. Exposures to bismuth can be
quantified by measuring concentrations
in blood and urine. Biomonitoring
equivalents (BEs) were derived based on
US FDA's RDI as a tool for
interpretation of population-level
biomonitoring data. A regression between
steady state plasma concentrations and
oral intakes was used to derive plasma
BEs. A whole blood: plasma partitioning
coefficient of 0.6 was used to convert
plasma BE into whole blood BE. A mass
balance equation with a urinary
excretion fraction of 0.0003 was used to
derive urinary BE. The BE values
associated with US FDA's RDI for
plasma, whole blood and urine were 8.0,
4.8 and 0.18 pg/L, respectively. These BE
values together with bismuth
biomonitoring data may be used in
screening and prioritization of health

risk assessment of bismuth in the

general population.

nELR, EERKEBOMNFRELZOEREDOHD
EREEALT. M BE#EEHLFELI-, &M M
RNERIRE 0.6 ZEMAL T, M BE 210 BE I
L FELT =, R HEEA 0.0003 DYME K H
BRXZFEALT. RP BEZ#EHLEL-, USFDA
QOIm#E, £, RO RDI IZB8:EY % BE {ElL. Th
%#4.8.0.4.8.0.18u g/ L TLf=. 2hi>M BE fE5E
EXRRANAAEZL) T T—HIF, —BEHIZH
(FHERTADERYRVFFHRDRD ) —=2 T L8
FNERLAFIHICERATEEY,
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An evaluation of the genotoxicity and subchronic toxicity of the peel extract of

Ponkan cultivar ‘Ohta ponkan’ (Citrus reticulata Blanco) that is rich in nobiletin

and tangeretin with anti-dementia activity

Akira Nakajima, Kiyomitsu Nemoto, Yasushi Ohizumi

Reg. Toxicol. Pharmacol., 2020; 114: Article 104670
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Nobiletin and tangeretin are major

components of polymethoxylated flavones
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in the peels of citrus fruits such as Citrus
reticulata. Because nobiletin and
tangeretin have attracted attention due
to their beneficial health properties,
citrus peel extracts, in which they are
concentrated, have the potential to serve
as a functional food ingredient to prevent
diseases. In this study, a series of
toxicological studies on the peel extract
of Ponkan cultivar ‘Ohta ponkan’ (Citrus
reticulata Blanco), was conducted. No
mutagenic activity was observed in a
bacterial reverse mutation test, whereas
chromosomal aberrations were induced
in an in vitro mammalian chromosomal
aberration test. No genotoxicity was
observed in an in vivo mammalian
micronucleus test. In a 90-day study at
daily doses of 54, 180, or 540 mg/kg body
weight (bw)/day, hyaline droplet
nephropathy, which specifically occurs in
adult male rats, was observed in males of
540 mg/kg bw/day group. No other
adverse effects were observed in the 90-
day study. The no adverse effect level in
the 90-day study was considered to be
540 mg/kg bw/day for female rats and
less than 540 mg/kg bw/day for male

rats.

DEENTT . JELFURAVTLFUIE. TOR
BUNERNSEBEEDH TS, BEL-HER
BRIXR(F, mREFCHEEREREMELTOTH
BEMZROTVET, COMRTIE. Koo HER
fElFA47R>H2 1 (Citrus reticulata Blanco) D 8
Bt 52— EOFEEENMENIThhE
L= MIEDEIRRAZEABRTIEERIEF T
BRINGH o1z, in vitro HEEBMEBAEER
BCREBEREENFHESNT . invivo BHFLE/N
BB TEEEEIIBEESNGA >z, 54,180,
F7=13 540 mg / kg 1A ZE (bw) /B ELVS 90 HREID
ERTIL. 540 mg / kg AEDEIZ, BIKDFZRDZY
MIBRMICRET SHFERKBENEESNEL
tzoe BYIL—7, 90 BREDRBRTHhDEZELEH
gBInGhof, 90 HEOHBTOREETLZELA
JLIE, ST 540 mg / kg AE/B ., HSYRT
540 mg / kg RE/BRFHEEZONT=,
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An interim internal Threshold of Toxicologic Concern (iTTC) for chemicals in

consumer products, with support from an automated assessment of ToxCast™

dose response data

Karen L. Blackburn, Gregory Carr, Jane L. Rose, Bastian G. Selman
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Additional non-animal methods are
urgently needed to meet regulatory and
animal welfare goals. TTC is a broadly
used risk assessment tool. TTC based on
external dose has limited utility for
multi-route exposure and some types of
structure activity relationship
assessments. An internal TTC GTTC),
where thresholds are based on blood
concentration, would extend the
applicability of TTC. While work is on-
going to develop robust iTTC thresholds,
we propose an interim conservative
iTTC. Specifically, an interim iTTC of

1 pM, supported by the published
experience of the pharmaceutical
industry, a literature review of non-drug
chemical/receptor interactions, and
analysis of ToxCast™ data. ToxCast™
data were used to explore activity versus
the 1 pM interim iTTC and
recommendations for the analysis and
interpretation of HTS data. Test
concentration-based points of departure
were classified to identify quality of fit to
the Hill Model. We identified, for
exclusion from the approach, estrogen
receptor and androgen receptor targets
as potent chemical/receptor interactions
potentially associated with low dose
exposure to non-pharmaceutical active
ingredients in addition to the original

TTC exclusions. With these exclusions,

FEBLUVEMELD BEEH-FICE. BMDIE
BMENRRITWETYT, TTC FELERSATY
BRI Y—ILTY , SHEMREICE I TTC (L,
TILFIL—EIELB LUK O DAL T DEED
EERRITE O A RSN RO THES, LELME
M EEICESNTLSRE TTCIHTTC) &,
TTC OEREHEEILIRLET  BELZITTC LEWL
EERARTHEENETPTI N BEMAGITTC
FRELFT, EFRMICIE B2EXRO ARSI
BB EEMOILEME/ZERAREEERAO XL
Eax—. B&LU ToxCast"T—2D AT ICK>THR
—brEhfz1uM OEEITTC, ToxCast“7T—4%
FALT. 1M OEEITTC LLLBLI-FEL.
HTS T—2DO N EAERICEAT HHREEEEREL
FlLl TAMERER—ROEHEAE ELETILA
DBEEDEZEHANT H=HIZREINFEL, 77A
—FHLRNTBHIZ. TR UZERKRET R
O ZBARDEZEMIE. TD TTC OERSMZMA T,
FEESHBEYDRS~DERAZSBREITEEMICEE
THBAGILEYE/IZRABEERELLTEISN
FLI. CbDBRMZEY 1y M OMBREF. £
MEEO=HICERMICEIT SN TUOEWMEEYE
ICLDBEELGEMFHEZELEEL T HATHEMT
BV EHERTITTOET,
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we conclude that a 1 pM plasma
concentration is unlikely to be associated
with significant biological effects from

chemicals not intentionally designed for

biological activity.

Short communication

Requlatory landscape of dietary supplements and herbal medicines from a global

perspective

Shraddha Thakkar, Elke Anklam, Alex Xu, Franz Ulberth, ... Weida Tong

Reg. Toxicol. Pharmacol., 2020; 114: Article 104647
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The number of Individuals that use
dietary supplements and herbal medicine
products are continuous to increase in
many countries. The context of usage of a
dietary supplement varies widely from
country-to-country; in some countries
supplement use is just limited to general
health and well-being while others
permit use for medicinal purposes. To
date, there is little consensus from
country to country on the scope,
requirements, definition, or even the
terminology in which dietary supplement
and herbal medicines categories could be
classified. Transparent science-based
quality standards for the ingredients
across these regulatory
frameworks/definitions becomes even
more important given the international
supply chain. Meanwhile, there has been
a rapid advancement in emerging

technologies and data science applied to

FEWPERCESEUREZEATHEAAOHKIL.
ZOETHEAKITVET . REHBBROER
KREECE>TRECRLGYET , —HOETIE.
HTYA D FERIE— AR RELERICRES
TWETH. EREMTOEREZHFALTLSELS
YET, ChETOEIH, REHBBREERED
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the field. This review was conceived at
the Global Summit on Regulatory
Sciences that took place in Beijing on
September 2018 (GSRS2018) which is
organized by Global Coalition for
Regulatory Science Research (GCRSR)
that consists of the global regulatory
agencies from over ten countries
including the European Union. This
review summarizes a significant portion
of discussions relating to a longitudinal
comparison of the status for dietary
supplements and herbal medicines
among the different national
jurisdictions and to the extent of how

new tools and methodologies can improve

the regulatory application.

Short communication

New ideas for non-animal approaches to predict repeated-dose systemic toxicity:

Report from an EPAA Blue Sky Workshop

Catherine Mahony, Randolph S. Ashton, Barbara Birk, Alan R. Boobis, ... Mark T.D.

Cronin

Reg. Toxicol. Pharmacol., 2020; 114: Article 104668

Original

Google translation

The European Partnership for
Alternative Approaches to Animal
Testing (EPAA) convened a ‘Blue Sky
Workshop’ on new ideas for non-animal
approaches to predict repeated-dose
systemic toxicity. The aim of the
Workshop was to formulate strategic
ideas to improve and increase the

applicability, implementation and
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acceptance of modern non-animal
methods to determine systemic toxicity.
The Workshop concluded that good
progress is being made to assess
repeated dose toxicity without animals
taking advantage of existing knowledge
in toxicology, thresholds of toxicological
concern, adverse outcome pathways and
read-across workflows. These approaches
can be supported by New Approach
Methodologies (NAMs) utilising modern
molecular technologies and
computational methods.
Recommendations from the Workshop
were based around the needs for better
chemical safety assessment: how to
strengthen the evidence base for decision
making; to develop, standardise and
harmonise NAMs for human toxicity;
and the improvement in the applicability
and acceptance of novel techniques.
“Disruptive thinking” is required to
reconsider chemical legislation,
validation of NAMs and the
opportunities to move away from reliance
on animal tests. Case study practices and
data sharing, ensuring reproducibility of
NAMs, were viewed as crucial to the
improvement of non-animal test

approaches for systemic toxicity.
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