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Quantitative prediction of repeat dose toxicity values using GenRA

G. Helman, G. Patlewicz, I. Shah

Reg. Toxicol. Pharmacol., 2019; 109: Article 104480
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Computational approaches have recently
gained popularity in the field of read-
across to automatically fill data-gaps for
untested chemicals. Previously, we
developed the generalized read-across
(GenRA) tool, which utilizes in vitro
bioactivity data in conjunction with
chemical descriptor information to derive
local validity domains to predict hazards
observed in in vivo toxicity studies. Here,
we modified GenRA to quantitatively
predict point of departure (POD) values
obtained from US EPA's Toxicity
Reference Database (ToxRefDB) version
2.0. To evaluate GenRA predictions, we
first aggregated oral Lowest Observed
Adverse Effect Levels (LOAEL) for 1,014
chemicals by systemic, developmental,
reproductive, and cholinesterase effects.
The mean LOAEL values for each
chemical were converted to log molar
equivalents. Applying GenRA to all
chemicals with a minimum Jaccard
similarity threshold of 0.05 for Morgan
fingerprints and a maximum of 10
nearest neighbors predicted systemic,

developmental, reproductive, and
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cholinesterase inhibition min aggregated
LOAEL values with R2 values of 0.23,
0.22, 0.14, and 0.43, respectively.
However, when evaluating GenRA locally
to clusters of structurally-similar
chemicals (containing 2 to 362
chemicals), average R2 values for
systemic, developmental, reproductive,
and cholinesterase LOAEL predictions
improved to 0.73, 0.66, 0.60 and 0.79,
respectively. Our findings highlight the
complexity of the chemical-toxicity
landscape and the importance of
identifying local domains where GenRA
can be used most effectively for

predicting PODs.

GenRA #REMNBMIFERTEDO—HILE A%
BETAHILENDEERFRIALTLET,
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Preclinical toxicity evaluation of JD5037, a peripherally restricted CB1 receptor

inverse agonist, in rats and dogs for treatment of nonalcoholic steatohepatitis

Vijay Pralhad Kale, Seth Gibbs, John A. Taylor, Amy Zmarowski, ... Pramod S. Terse

Reg. Toxicol. Pharmacol., 2019; 109: Article 104483
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JD5037 is a novel peripherally restricted
CB:1 receptor (CB1R) inverse agonist
being developed for the treatment of
visceral obesity and its metabolic
complications, including nonalcoholic
fatty liver disease and dyslipidemia.
JD5037 was administered by oral gavage
at 10, 40, and 150 mg/kg/day dose levels
for up to 34 days to Sprague Dawley rats,
and at 5, 20, and 75 mg/kg/day dose

levels for 28 consecutive days to Beagle

JD5037 1. MRS LU IET La—IL R
FFRECEEREEZECTORBMAHEDSE
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dogs. In rats, higher incidences of
stereotypic behaviors were observed in
10 mg/kg females and 40 mg/kg males,
and slower responses for reflex and
sensory tests were observed only in
males at 10 and 40 mg/kg during
neurobehavioral testing. Sporadic
minimal incidences of decreased activity
(males) and seizures (both sexes) were
observed in rats during daily clinical
observations, without any clear dose-
relationship. Male dogs at 75 mg/kg
during treatment period, but not
recovery period, had an increased
incidence of gut associated lymphoid
tissue hyperplasia and inflammation in
the intestine. In both species, highest
dose resulted in lower AUCs indicative of
non-linear kinetics. Free access to food
increased the plasma AUC. by ~4.5-fold
at 20 mg/kg in dogs, suggesting presence
of food may help in systemic absorption
of JD5037 in dogs. Based on the study
results, 150 mg/kg/day in rats, and 20
and 75 mg/kg/day doses in male and
female dogs, respectively, were
determined to be the no-observed-
adverse-effect-levels (NOAELSs).
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Research article
Evaluation of preclinical safety profile of SPH3127, a direct renin inhibitor, after

28-day repeated oral administration in Sprague-Dawley rats and cynomolgus

monkeys
Yu Mao, Leduo zhang, Hua Li, Xin Li, ... Guangxin Xia

Reg. Toxicol. Pharmacol., 2019; 109: Article 104484
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SPH3127, a newly developed oral
nonpeptide direct renin inhibitor with
good tolerance and favorable ADME
(absorption distribution metabolism
excretion) properties in preclinical
species, 1s now being evaluated in phase
I clinical trial. In this work, the
subchronic toxicity of SPH3127 in
Sprague-Dawley rats and cynomolgus
monkeys has been characterized. Rats
and monkeys received SPH3127 orally
(30, 300, 900 and 20, 100, 450 mg/kg/day,
respectively) on a consecutive daily
dosing schedule for 28 days followed by a
28-days recovery period for one third of
the animals. The adverse effects of
SPH3127 on rats and monkeys mainly
included kidney and cardiovascular
toxicity, which were consistent with
pharmacologic perturbations of
physiologic processes associated with the
intended molecular targets for this class
of renin signaling inhibitors. Moderate
liver weight increases accompanied by
CYP3A induction were seen in 300 and
900 mg/kg/day rats but not in monkeys or
in vitro human hepatocytes. One

450 mg/kg/day monkey died early at day
23 with apparent myelosuppression
characterized by atrophy of thymus and
spleen, and the relevance to the action of
SPH3127 remained unclear. Most of the
treatment-induced effects were

reversible upon discontinuation of
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treatment. The no-observed-adverse-
effect level NOAEL) of SPH3127 was
determined to be 30 mg/kg/day for
Sprague-Dawley rats and 20 mg/kg/day
for cynomolgus monkeys based on the
kidney and cardiovascular changes found

at mid- and high-dose animals.
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Subchronic toxicity evaluation of ethanol extract of Cassia tora L. seeds in rats
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Reg. Toxicol. Pharmacol., 2019; 109: Article 104487

Original

Google translation

Cassia tora Linn. is an annual or
perennial plant of the
Fabaceae/Leguminosae family. It is used
in traditional medicine for various
biological activities including anti-
constipation, anti-inflammatory, visual
acuity, and hepato-protective activities.
The present study was carried out to
investigate the potential toxicity of C.
tora L. seed ethanol extract (CTSEE)
following a 13-week repeated oral
administration to Sprague-Dawley rats.
CTSEE was administered orally to male
and female rats for 13 weeks at 0
(control), 500, 1000, and 2000 mg/kg/day
(2= 10, for male and female rats for each
dose). Additional recovery groups from
the control group and high dose group
were observed for a 4-week recovery
period. At the end of the treatment and

recovery periods, animals were
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sacrificed, and their organs were
weighed and blood samples collected.
There were no treatment-related adverse
effects in clinical signs, body weight, food
consumption, estrous cycle, sperm
parameters, urinalysis, hematology,
serum biochemistry, necropsy findings,
organ weight, and histopathology at any
doses tested. Under the present
experimental conditions, the no-
observed-adverse-effect level of the
CTSEE was >2000 mg/kg/day in both
genders, and no target organs were

identified.
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Antineoplastic properties of zafirlukast against hepatocellular carcinoma via

activation of mitochondrial mediated apoptosis
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the most common cancers worldwideand
haslimited treatment options. In view of
this, zafirlukast (ZAF) was administered
orally to DEN-induced HCC rats to
evaluate its antineoplastic properties.
ELISA, gRT-PCR and Western blot were
used to determine the molecular
mechanism associated with ZAF therapy
for HCC. We found that HCC developed
as a result of lower expression of

caspases 3 and 9, but their levels

Hepatocellular carcinoma (HCC) is one of

FHffiRdE (HCO) [FE R THREL—MHGED 1 D
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returned to normal when the expression
of eNOS, BAX, BAD, and Cyt C was
decreased and when the expression of
iNOS, Bel-xl, and Bcel-2 was increased.
Again, ZAF (80 mg/kg dose) treatment
normalized the expression of caspase-
mediated apoptotic factors, i.e. BAX and
Bcl-2 proteins, as established through
Western blot analysis. Later, tH NMR-
based serum metabolomics study
revealed that levels of perturbed
metabolites in DEN-induced rat serum
returned to normal after ZAF
administration. Altogether, the
antineoplastic potential of ZAF was
found to be comparable, and to some
degree better, than the marketed
chemotherapeutic 5-flurouracil, which
may be beneficial for anti-HCC
treatment from a future drug design

perspective.

BOREMN. VIR IOV CHEIISNT=Z &S
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CEDNBALMTGEYELT, 2IKEL T, ZAF DHLEE
BHEOAREME L, FFROZEFIFH OB AN SR
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Comparison of metabolic and mitogenic response in vitro of the rapid-acting

insulin lispro product SAR342434, and US- and EU-approved Humalog®

Marcus Korn, Paulus Wohlfart, Thomas Gossas, Mari Kullman-Magnusson, ... Norbert

Tennagels

Reg. Toxicol. Pharmacol., 2019; 109: Article 104497

Original

Google translation

SAR342434 is a biosimilar of insulin
lispro (Humalog® U-100). Batches of
SAR342434 were compared with
Humalog® batches of either EU or US

origin in a panel of in vitro biological

SAR342434 I%. 41> A1) 1) 270 (Humalog®U-
100) D/NAF25—TY, SAR342434 M/\yF
[EAVR)OZEER(R) TAVTA—L AIR-A)E
KUB(IR-B)&IR-A/IR-B BENUEME, RETS
REVHBNAF Y —R—AD Ty, WA
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assays that included insulin binding to
insulin receptor (IR) isoforms A (IR-A)
and B (IR-B) and IR-A/IR-B
autophosphorylation. A surface plasmon
resonance biosensor-based assay was
developed to characterize the kinetics of
insulin binding to solubilized full-length
IR-A or IR-B. Insulin-dependent
metabolic activity assays included
inhibition of lipolysis in in vitro
differentiated human adipocytes, glucose
uptake in L6-myocytes, and repression of
glucose-6-phosphatase gene expression
in human hepatocytes. Mitogenic activity
assays included insulin binding to
insulin-like growth factor-1 receptor
(IGF1R), IGF1R autophosphorylation,
and cell proliferation in MCF-7 cells.
Weighted geometric means and their
respective 95% confidence intervals (CI)
were calculated for all 50% inhibitory or
effective concentration values and kinetic
binding constants for IR-A and IR-B.
Statistical evaluation of the data
demonstrated that the 90% CIs of the
ratio of geometric means between
SAR342434 and Humalog® EU or
Humalog® US were within the
predefined acceptance limits for each
assay. Insulin lispro as SAR342434
solution demonstrated similarity to both
US- and EU-approved Humalog® based
on a side-by-side biological similarity

assessment.
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tzo SAR342434)1)a1—3vlLTHDAV R
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Toxicological significance of increased serum alkaline phosphatase activity in dog

studies of pesticides: Analysis of toxicological data evaluated in Japan

Yoko Yokoyama, Atsushi Ono, Midori Yoshida, Kiyoshi Matsumoto, Mikako Saito

Reg. Toxicol. Pharmacol., 2019; 109: Article 104482
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Increased serum alkaline phosphatase
(ALP) activity is an indicator of
hepatobiliary damage in humans and
experimental animals. Practically,
increased ALP accompanied by no other
hepatotoxic changes is often encountered
in toxicity studies of pesticides in dogs.
Here, we analyzed the toxicological
significance of increased ALP in response
to 206 pesticides evaluated by the Food
Safety Commission of Japan as
toxicological evaluation reports in their
risk assessment process. Our analysis
indicated that increased ALP was more
frequent in dogs (108/206) than in rats
(36/206). In 87 of 108 pesticides,
increased ALP was observed with
hepatotoxicity in dogs. However,
increased ALP had no specific
relationship with certain types of
hepatotoxicity and was not a sensitive
marker of hepatotoxicity. Approximately
50% of 87 pesticides showing
hepatotoxicity also induced liver
hypertrophy. No hepatotoxic changes
were seen with the remaining 21
pesticides, other than increases in liver

weight and/or liver hypertrophy. Most of

MEFET7IVAYKRRT74— (ALP) EEDEMIE. E
S EURBREMICH T HFBRERBDIEETT,
ERICIK, thOFEEDOELEHE DL ALP DIE
Mk, ROBEOEMHRBTLIELIERONFET
CTIF, BAERREZBRICL-TIHMlich -
206 MEEICHIGLTEML- ALP DEHFHE
EiE YRZFHETIOERIZE T EHEH AL R—
FELTAMUELIz, FAT=B D5 HT1E. ALP O
M5k (36/206) kYEAX(108/206) TLYEHEET
HDHTEERLELEZ, 108 DEFENDSS 87 T, KIZ
FEMHE4S ALP OEmMABRESNEL -, =1L,
ALP QEMIEHENEEOHSELOBENERF
3. FEHORRET—HI—TEHYFEFLATL
f= FEMHE TR T 87 BEOREDNHK 50%LHFEX
FRLEL-. BYDO 2L BHEORETIE, HRBE
EQEMPFEXERLT, FEEOZEITRLN
FHATLZ ChoD 21 BEDEEDIFLEAL
(X, (FoEEETIE T //ILEZ— LD K STARFIRAR
HERFEHITL. DRI, FFEHOR
RAGLMEE . ALP OEMAAXOFEHDIERT
FHENIEETBLTVET , CODIE, RITHIT
% ALP DEMFMEEHOHLVOBRERZEL. B
EOEHFHTECERS AN HYET,
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these 21 pesticides were phenobarbital-
like liver metabolism enzyme inducers in
rodents. These results suggested that
increased ALP was not an indicator of
hepatotoxicity in dogs if hepatotoxic
findings were absent. This analysis
provided a new interpretation of the
toxicological significance of ALP in dogs

and could contribute to toxicological

evaluation of pesticides.

Research article
Tetrahydrofuran-induced tumors in

rodents are not relevant to humans:

Quantitative weight of evidence analysis of mode of action information does not

support classification of tetrahydrofuran as a possible human carcinogen
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Inhalation of tetrahydrofuran (THF)
causes a marginal increase in the
incidence of renal tumors in male rats
and an increase in the incidence of liver
tumors in female mice. Quantitative
weight of evidence (QWoE) was applied
to assess experimental support for
biologically plausible modes of action
(MoA) of tumor formation by THF and
their human relevance. QWoE did not
obtain support for a MoA to induce
kidney tumors in male rats from THF
exposure via azu -globulin nephropathy,
exacerbation of chronic progressive
nephropathy (CPN), DNA-damage, or

recurrent cytotoxicity but obtained

ThSERFODSY (THR ZRAT HE FRADS VAT
FBEEOREENDOTHIIBML, ARDTIR
TIEFEEDHERIEMLET, SEHNDODEHNEH
(QWOE)Z# AL T. THF IZ& 2 BB B D £ %
BIZEH2EB5LLMERE—F (MoA) &EZF D AN
EHEOERRMYAR—rEFFELELZ, QWOE (E,
MoA DY R—rHY, a2u- 5 BTYUBIE. 1T
PEBE (CPN) D E4L, DNA 818, F-IXEHRMEM
faEEN L THF BEN S BSVMNIBERES
EFRITIOEREBLAN LN RN TURDS
VIZHRUTHEBEND BIFEYR— G284
(CAR)EN LI I ADIFEBDFEDT=HD
MoA, CAR MDEMLDIERELTOERIE. EMC
EETSEEREShER A, SVEDOBREBD
#ME THF BELCCTHRONIZIYIRAD CAR %
LTz MoA DY R—MZBEL TLVS ATREMEAME L
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moderate to good support for a
constitutive androgen receptor (CAR)-
mediated MoA for the induction of liver
tumors in female mice. Tumors as a
consequence of CAR-activation are not
considered relevant to humans.
Considering the previous conclusion that
the increases in kidney tumors in male
rats are unlikely related to THF-
exposure and the support for a CAR-
mediated MoA in mice obtained here,

these tumors should not be used as a

basis for THF cancer classification.

ELVSLIRIDEREEET S CNHDEEZIE THF
NADEDOEBELTHERTRETEBYEE A,

Research article

Sub-acute toxicological study of artemisinin-piperaguine tablets in rhesus

monkeys

Xiaobo Li, Zhiyong Xu, Yueming Yuan, Li Ru, ... Qin Xu

Reg. Toxicol. Pharmacol., 2019; 109: Article 104486
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Artemisinin-piperaquine tablet (trade
name Artequick, ATQ), is a novel
combination therapy for the treatment of
malaria and especially for resistant
Pfalciparum malaria. The aim of our
study was to assess the potential sub-
acute toxicity profile of ATQ by oral
administration route in rhesus monkeys.
Monkeys were administrated once daily
with doses of ATQ (39.1, 78.2,

156.4 mg/kg) for 21 days and then
followed-up a 56-day recovery period.
The administration of ATQ at high dose

produced significant changes in the

TIVTEVZU-ERGXUATLYNERE
Artequick, ATQ) &, =37 DJAE. 5Tt E®
RIS TRBDFHLVGRBETYT . -5 OHE
DEMIE. THT7HILOROKRERRICLOTATQ
DBENLEANSUE IO I7/ILETHTS2ET
Lf=. YJLIZ1 B 1[E ATQ(39.1, 78.2, 156.4 mg /
kg)%x 21 HREE 5L, D 56 AR O EIR A%
B#iLIz, ATQZEAETERET DL, EITHILSR
RELUVBERICEAS T HERKRERICHERELELN
HLELI HILTRERETHRERD . BRER &
WREDHBELHETNBREShEL, HRALMK
ZHEFVELENNSA—E—DELL. 5LUH
BLREZMHRE EIE. BIRE SRR B iR
M CGRBREBOKRDYIChE LU AEH THES
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clinical signs primarily involved in
gastrointestinal and nervous systems.
Body weight loss, significant decrease in
food consumption and body temperature
were observed in monkeys at high dose.
Various hematological and biochemical
parameters changes, and significant
pathological lesions (adrenal gland,
thymus and femur epiphyseal) were
observed in the middle and high dose
group at the end of the treatment period.
However, the toxic effects of ATQ were
reversed and delayed adverse drug
reaction did not occur during the
recovery period. Based on the results of
this study, the no-observed-adverse-effect
level for ATQ was considered to be

39.1 mg/kg in rhesus monkeys.

Nz, 12U, ATQ OEME/ER LB ERL . EEHAR

FIGEEL-EMRIERIFRELEEATLZ. 2O
MRDEHERICEDNT, THTHPILTIE ATQ D
EEIAN)LIE39.1mg/ kg THBHEEZLNELI=,

Research article
90-Day repeated oral toxicity test of D-allulose produced from Microbacterium

foliorum
Mindi An, JiSun Lee, Yeong-Chul Park, Chongdin Park, Hye-Jung Kim

Reg. Toxicol. Pharmacol., 2019; 109: Article 104485
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D-allulose is considered an ideal
substitute for sucrose, because it has
70% of the sweetness of sucrose and
ultra-low energy. Chemical and
biotechnological methods have been
developed to produce Dallulose from D-
fructose because D-allulose exists in
extremely small quantities in nature. In

this study, we performed a 90-day

D-ZILE—RIE, LaEDOHID 70%EBEIRIL
F—TH51=0. L aEOBBRNLERERERLGSHh
TWET, D-7ZILO—REERRICEBHOTLEFE
F5120.D-TINI—AMSF LI O—REEKRT
5= DILZEMELENAAT /00 —MFED
RFEINFELI, CORRTIE. 94781 9T UL
THIASL(HSEASH LR EEShT=3E GMO 7&)
MoEEShT- D-7/)LA—X% 0. 1250. 2500,
5000 mg / kg /OFE5ETHEALT. 90 AR ERE
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repeated oral dose toxicity test on rats
using D-allulose produced from
Microbacterium foliorum—a non-GMO
species isolated from salad ginseng—in
dosages of 0, 1250, 2500 and

5000 mg/kg/day. We developed a toxicity
determination criterion based on the
significant change caused by the
administration of the substance to
estimate the NOEL, NOAEL, and
LOAEL of the substance applied in this
study. This test found only minor
compound-related changes in both male
and female rats in the high dose group
and no important compound-related
changes. Thus, we determined the
NOAEL of Dallulose in both sexes to be
5,000 mg/kg/day. This study's finding of a
NOAEL of 5,000 mg/kg/day should
ensure that D-allulose produced from
Microbacterium foliorum is classified as

a safe and ordinary substance.

O E5EMREBETOEL R, B, CORBRTERS
NB¥MED NOEL, NOAEL, LOAEL 2 E 3 51=
OIS MBEDEREGIZE>TEIEFRISN-FELEL
[CEDSWTEHRAEREZRFELELZ, COTAL
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NOAEL M R [&. Microbacterium foliorum M54
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Evaluating potential refinements to existing Threshold of Toxicological Concern

(TTC) values for environmentally-relevant compounds

Mark D. Nelms, Prachi Pradeep, Grace Patlewicz
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The Toxic Substances Control Act (TSCA)
mandates the US EPA perform risk-
based prioritisation of chemicals in
commerce and then, for high-priority

substances, develop risk evaluations that

BEEMERFE(TSCA) L. KE EPAICEE LD
LEMEDYRIN—ZDEBEIELLTITEETT S
CEEEBTT. RICBEEEOBVYEIZONT. &
T34 RBEREMETHIRVFMERES
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integrate toxicity data with exposure
information. One approach being
considered for data poor chemicals is the
Threshold of Toxicological Concern
(TTC). Here, TTC values derived using
oral (sub)chronic No Observable
(Adverse) Effect Level NO(A)EL) data
from the EPA's Toxicity Values database
(ToxValDB) were compared with
published TTC values from Munro et al.
(1996). A total of 4554 chemicals with
structures present in ToxValDB were
assigned into their respective TTC
categories using the Toxtree software
tool, of which toxicity data was available
for 1304 substances. The TTC values
derived from ToxValDB were similar, but
not identical to the Munro TTC values:
Cramer I ((ToxValDB) 37.3 c. f. (Munro)
30 u g/kg-day), Cramer II (34.6 c. f. 9.1 u
g/kg-day) and Cramer III (3.9 ¢c.f. 1.5
g/kg-day). Cramer III 5th percentile
values were found to be statistically
different. Chemical features of the two
Cramer III datasets were evaluated to
account for the differences. TTC values
derived from this expanded dataset
substantiated the original TTC values,
reaffirming the utility of TTC as a

promising tool in a risk-based

prioritisation approach.

W3 1 20770—F(&, SHFHBRSOMIE
(TTC)TY ., CCTIE. EPA DEMET —4R—X
(ToxvalDB) Mo D#E O (B 7) @D BB EE(F
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FD&E 4554 DIEFMEIL. Toxtree VI T
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Thh, ZOHFMT 4213 1304 METHATRETL
fzo ToxValDB A& S TTC fBIFFHEBILTL
FIH . Munro TTC {BERILTREBYFEHATL,
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Safety and tolerability of sustained exogenous ketosis using ketone monoester

drinks for 28 days in healthy adults

Adrian Soto-Mota, Hannah Vansant, Rhys D. Evans, Kieran Clarke
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Throughout history, the only way
humans could raise their blood ketone
levels was by several days of fasting or
by following a strict low-carb, high-fat
diet. A recently developed, dietary source
of ketones, a ketone monoester, elevates
d-B-hydroxybutyrate (BHB) to similar
concentrations within minutes, with BHB
remaining raised for several hours. To
date, the longest human safety study of
the exogenous ketone ester was for 5
days, but longer consumption times may
be desired. Here we report results for 24
healthy adults, aged 18-70 years, who
drank 25 ml (26.8 g) of the ketone
monoester, (B)3-hydroxybutyl (£)}3-
hydroxybutyrate, three times a day for
28 days (a total of 2.1 L).
Anthropomorphic measurements, plus
fasting blood and urine analyses were
made weekly. It was found that elevating
blood 8 HB concentrations from 0.1 to
4.1 (£1.1) mM three times a day for 28
days had no effect on body weights or
composition, fasting blood glucose,
cholesterol, triglyceride or electrolyte
concentrations, nor blood gases or kidney
function, which were invariably normal.
Mild nausea was reported following 6 of
the 2,016 drinks consumed. We conclude

that sustained exogenous ketosis using a

EREECT, AFAMAT U EEEZ EIFHHE—D
HEE HEEOMBEN., FIXEELERKEY
SIEABICRSCETL -, EMFESN-REEED
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(R)-3-EFA¥LTFL—+#% 1 H 3 @, 28 AEttA
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ketone monoester is safe and well-

tolerated by healthy adults.

Cataracts and statins. A disproportionality analysis using data from VigiBase

Diego Macias Saint-Gerons, Francisco Bosco Cortez, Giset Jiménez Lépez, José Luis

Castro, Rafael Tabarés-Seisdedos

Reg. Toxicol. Pharmacol., 2019; 109: Article 104509
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The basis of the association between
statin use and cataract has been
explored using the World Health
Organization (WHO) global database of
individual case safety reports (ICSRs) for
drug monitoring (VigiBase) through
January 2019. The reporting odds ratios
(RORs) as a measure of
disproportionality for reported cataracts
and individual statins have been
calculated. Subgroup analyses according
statin lipophilicity, sex, and age groups
have been performed. Moreover, RORs
have been calculated for non-statin lipid
lowering drugs. An increased
disproportionality have been found for
most individual statins lovastatin: [ROR:
14.80, 95% confidence interval (CI):
13.30, 16.46)], atorvastatin (ROR: 3.48,
95% CI 3.19-3.80), pravastatin (ROR:
3.15, 95% CI: 2.54—-3.90), rosuvastatin
(ROR: 2.90, 95% CI: 2.53-3.31),
simvastatin (ROR: 2.27, 95%CI: 1.99—
2.60), fluvastatin (ROR: 2.03, 95% CI:
1.33-3.08) and statins (overall) ROR:

AEAFUDEREANEOREDEREL. 2019 £ 1
AETOEME=4) T (VigiBase) DEBILEHI R
248 & (ICSR) D FREEE (WHO) /' B—/\
NT—ER—ZEFEALTHEINTVET LR—
b4 v XL (ROR) (F. SRESNF-HRNELE L DRS
FUOREORENFHESNELI, REFUDH
ML MR, EWBICECIY TV I —T o ibiT
hHhFELz, S5IZ.ROR [FIERAFUIREETEIC
DVWTEHESATWET, (FEAEDEZDREFY
ANRFFUTREYEOE MM RSN FELTZ:[ROR:
14.80. 95%{5#8X M (CI) : 13.30. 16.46)]. 7 kL
INRAF > (ROR:3.48, 95%Cl 3.19-3.80), 5/
24F> (ROR:3.15 . 95%Cl:2.54~3.90), A&\
24F > (ROR:2.90, 95%Cl:2.53~3.31), & /N
24F > (ROR:2.27, 95%Cl:1.99-2.60) . ZJL/NR
4F > (ROR:2.03, 95%Cl: 1.33-3.08) B&LUR%A
F> (24F)ROR:3.66. 95%Cl:3.46-3.86) , B NfE
ERFF U (EWMISR) DARHEDEMIE, R2FY
DFEMME, R, T —T DEHE (65 MLl EFI&
64 iEARim) ICBRGRONET thDIEEIE T
(TEFIT, 74T5—FREA] PCSKI FHEH]D D
FHEHFROMELATL . ChODABHER
(Z. EMISRELTOREFUICEET HHNED
PR DEMERELTNET, URIEEHMA TS
F-ODSLELAEMNHEREINES , REFUIZED
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3.66, 95% CI:3.46-3.86). Increased
disproportionality for cataract and
statins (drug-class) have been found
regardless of statin lipophilicity, sex and
group age (more or less than 65 years
old). No disproportionality was found for
other lipid-lowering drugs (ezetimibe,
fibrates or PCSK9 inhibitors). These
findings suggest an increased risk of
cataract associated with statins as a
drug-class. Further studies to
characterize the risk are advised.
Benefits and potential harms should be

considered before starting treatment

with statins.

BREFIET AR, FIREBENLGTEEERT D
DBEABYES

Research article

In vitro and in vivo toxicity evaluation of non-neuroleptic phenothiazines,

antitubercular drug candidates

Sumayah Salie, Antoinette Labuschagné, Avril Walters, Sohair Geyer, ... Nai-Jen Hsu
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The phenothiazine-derived antipsychotic
drugs, such as chlorpromazine and
thioridazine, are bactericidal against
drug-sensitive and drug-resistant strains
of Mycobacterium tuberculosis, but
produce undesirable side effects at
clinically relevant doses. We have
previously modified four novel
phenothiazines and maintained their
antimycobacterial activity. This study
evaluated the pharmacological and

toxicity profiles of these novel non-

JOLNTARDURFFYBTDUIGED T/ FTOV
HEDNMBEMREL, BREORRERZES LU
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—hrF 371z, C57BL/ 6 YO AD in vivo FIEZE
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neuroleptic phenothiazines, PTZ3, PTZ4,
PTZ31 and PTZ32, for their metabolic
stability, kinetic solubility and potential
cytotoxic effects in vitro. To further
support the safet use of these drug
candidates, the in vivo pharmacological
and toxicity profiles were assessed in
C57BL/6 mice via single or repeated oral
gavage. In acute toxicity studies, all four
modified phenothiazines showed
favourable safety in mice. When treated
daily with 100 mg/kg of PTZ3 and PTZ4
for 2 weeks, mice displayed no signs of
toxicity. Alternatively, treatment with
PTZ31 resulted in 20% mortality with no
toxicity evident in biochemical or
histological analysis, while exposure to
PTZ32 resulted in a 45% survival with
increased serum concentrations of uric
acid and alkaline phosphatase. The
combined non-neuroleptic and
antimycobacterial effects of the novel
phenothiazines PTZ3, PTZ4, PTZ31 and
PTZ32 demonstrated favourable
pharmacological and toxicity profiles in
this study, highlight the potential of

these compounds as suitable anti-

tuberculosis drug candidates.

HEIUVERTOT7 L E, B—F - [EREEDRE
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Development of a prioritization method for chemical-mediated effects on

steroidogenesis using an integrated statistical analysis of high-throughput H295R

data

Derik E. Haggard, R. Woodrow Setzer, Richard S. Judson, Katie Paul Friedman

Reg. Toxicol. Pharmacol., 2019; 109: Article 104510
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Synthesis of 11 steroid hormones in
human adrenocortical carcinoma cells
(H295R) was measured in a high-
throughput steroidogenesis assay (HT-
H295R) for 656 chemicals in
concentration-response as part of the US
Environmental Protection Agency's
ToxCast program. This work extends
previous analysis of the HT-H295R
dataset and model by examining the
utility of a novel prioritization metric
based on the Mahalanobis distance that
reduced these 11-dimensional data to 1-
dimension via calculation of a mean
Mahalanobis distance (mMd) at each
chemical concentration screened for all
hormone measures available. Herein, we
evaluated the robustness of mMd values,
and demonstrate that covariance and
variance of the hormones measured
appear independent of the chemicals
screened and are inherent to the assay;
the Type I error rate of the mMd method
1s less than 1%; and, absolute fold
changes (up or down) of 1.5 to 2-fold have
sufficient power for statistical
significance. As a case study, we
examined hormone responses for
aromatase inhibitors in the HT-H295R
assay and found high concordance with
other ToxCast assays for known
aromatase inhibitors. Finally, we used
mMd and other ToxCast cytotoxicity data

to demonstrate prioritization of the most

EFRIR R EEMAE (H295R) 128115 11 DRTOA
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selective and active chemicals as

candidates for further in vitro or in silico

screening.
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Transitioning to composite bacterial mutagenicity models in ICH M7 (Q)SAR

analyses

Curran Landry, Marlene T. Kim, Naomi L. Kruhlak, Kevin P. Cross, ... Lidiya

Stavitskaya

Reg. Toxicol. Pharmacol., 2019; 109: Article 104488
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The International Council on
Harmonisation (ICH) M7(R1) guideline
describes the use of complementary
(quantitative) structure-activity
relationship ((Q)SAR) models to assess
the mutagenic potential of drug
impurities in new and generic drugs.
Historically, the CASE Ultra and
Leadscope software platforms used two
different statistical-based models to
predict mutations at G-C (guanine-
cytosine) and A-T (adenine-thymine)
sites, to comprehensively assess bacterial
mutagenesis. In the present study,
composite bacterial mutagenicity models
covering multiple mutation types were
developed. These new models contain
more than double the number of
chemicals (n=9,254 and n=13,514) than
the corresponding non-composite models
and show better toxicophore coverage.
Additionally, the use of a single

composite bacterial mutagenicity model

EFERAFIRE (ICH)M7 (R HARSA2TIE, #5E
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T HESIUVERREEROEESTHYDOERR
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BAMAR—ADETILEFEALT.G-C(IT7=-
IRV BEUVAT(FTZU-FIV) YA TOER
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simplifies impurity analysis in an ICH
M7 (Q)SAR workflow by reducing the
number of model outputs requiring
review. An external validation set of 388
drug impurities representing proprietary
pharmaceutical chemical space showed
performance statistics ranging from of
66—82% in sensitivity, 91-95% in
negative predictivity and 96% in
coverage. This effort represents a major
enhancement to these (Q)SAR models
and their use under ICH M7(R1), leading
to improved patient safety through
greater predictive accuracy, applicability,
and efficiency when assessing the

bacterial mutagenic potential of drug

impurities.
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The Grouping and Assessment Strateqy for Organic Pigments (GRAPE):

Scientific evidence to facilitate requlatory decision-making

Ursula G. Sauer, Reinhard Kreiling
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This article presents the Grouping and
Assessment Strategy for Organic
Pigments (GRAPE). GRAPE is driven by
the hypotheses that low (bio)dissolution
and low permeability indicate absence of
systemic bioavailability and hence no
systemic toxicity potential upon oral
exposure, and, for inhalation exposure,
that low (bio)dissolution (and absence of

surface reactivity, dispersibility and in
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vitro effects) indicate that the organic
pigment is a ‘poorly soluble particle
without intrinsic toxicity potential’. In
GRAPE Tier 1, (bio)solubility and
(bio)dissolution are assessed, and in Tier
2, in vitro Caco-2 permeability and in
vitro alveolar macrophage activation.
Thereafter, organic pigments are grouped
by common properties (further
considering structural similarity
depending on the regulatory
requirements). In Tier 3, absence of
systemic bioavailability is verified by
limited in vivo screening (rat 28-day oral
and 5-day inhalation toxicity studies). If
Tier 3 confirms no (or only very low)
systemic bioavailability, all higher-tier
endpoint-specific animal testing is
scientifically not-relevant. Application of
the GRAPE can serve to reduce animal
testing needs for all but few
representative organic pigments within a
group. GRAPE stands in line with the
EU REACH Regulation (Registration,
Evaluation, Authorisation and
Restriction of Chemicals). An ongoing
research project aims at establishing a
proof-of-concept of the GRAPE.
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Short Communications

Impact of electronic cigarette heating coil resistance on the production of reactive

carbonyls, reactive oxygen species and induction of cytotoxicity in human lung

cancer cells in vitro

Silvia Cirillo, Jose F. Urena, Joshua D. Lambert, Fabio Vivarelli, ... Ryan J. Elias

Reg. Toxicol. Pharmacol., 2019; 109: Article 104500
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Electronic cigarette (e-cigarette; e-cig)
use has grown exponentially in recent
years despite their unknown health
effects. E-cig aerosols are now known to
contain hazardous chemical compounds,
including carbonyls and reactive oxygen
species (ROS), and these compounds are
directly inhaled by consumers during e-
cig use. Both carbonyls and ROS are
formed when the liquid comes into
contact with a heating element that is
housed within an e-cig's atomizer. In the
present study, the effect of coil resistance
(1.5 Q and 0.25 Q coils, to obtain a total
wattage of 8 £ 2W and 40 = 5 W,
respectively) on the generation of
carbonyls (formaldehyde, acetaldehyde,
acrolein) and ROS was investigated. The
effect of the aerosols generated by
different coils on the viability of H1299
human lung carcinoma cells was also
evaluated. Our results show a significant
(»<0.05) correlation between the low
resistance coils and the generation of
higher concentrations of the selected
carbonyls and ROS in e-cig aerosols.
Moreover, exposure to e-cig vapor
reduced the viability of H1299 cells by up
to 45.8%, and this effect was inversely
related to coil resistance. Although
further studies are needed to better
elucidate the potential toxicity of e-cig
emissions, our results suggest that these

devices may expose users to hazardous
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compounds which, in turn, may promote

chronic respiratory diseases.

Applying non-animal strategies for assessing skin sensitisation report from an

EPAA/cefic-LRI/IFRA Europe cross sector workshop, ECHA helsinki, February

7th and 8th 2019

David Basketter, Philippe Azam, Silvia Casati, Marco Corvaro, ... Laura H. Rossi

Reg. Toxicol. Pharmacol., 2019; 109: Article 104477
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Four years on since the last cross sector
workshop, experience of the practical
application and interpretation of several
non-animal assays that contribute to the
predictive identification of skin
sensitisers has begun to accumulate.
Non-animal methods used for hazard
assessments increasingly are
contributing to the potency sub-
categorisation for regulatory purposes.
However, workshop participants
generally supported the view that there
remained a pressing need to build
confidence in how information from
multiple methods can be combined for
classification, sub-categorisation and
potency assessment. Furthermore, the
practical experience gained over the last
few years, highlighted the overall high
potential value of using the newly
validated methods and testing strategies,
but also that limitations for certain
substance/product classes may become

evident with further use as had been the
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case with other new regulatory methods.
As the available information increases,
review of the data and collated
experience could further determine
strengths and limitations leading to
more confidence in their use. Finally, the
need for a substantial and universally
accepted dataset of non-sensitisers and
substances of different sensitising
potencies, based on combined human and
in vivo animal data for validation of
methods and test strategies was re-

emphasised.

Review Article

Pulmonary toxicity in rats following inhalation exposure to poorly soluble particles:

The issue of impaired clearance and the relevance for human health hazard and

risk assessment
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Cassee
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Intensive discussions are ongoing about
the interpretation of pulmonary effects
observed in rats exposed to poorly soluble
particles. Alveolar clearance differs
between rats and humans and becomes
impaired in rats at higher exposure
concentrations. Some have doubted the
human relevance of toxic effects observed
in rats under impaired clearance
conditions and have suggested that

experimental exposures should stay

below concentrations inducing impaired
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clearance. However, for regulatory
purposes, insight in potential health
effects at relatively high concentrations
1s needed to fully understand the hazard.
Many aspects of impaired particle
clearance remain unclear, hampering
human health hazard and risk
assessment. For an adequate evaluation
of the impact of impaired clearance on
pulmonary toxicity, a clear definition of
alveolar clearance is needed that enables
to quantitatively relate the level of
impairment to the induction of adverse
pulmonary health effects. Also,
information is needed on the mechanism
of action and the appropriate dose metric
for the pulmonary effects observed. In
absence of these data, human hazard and
risk assessment can only be performed in
a pragmatic way. Unless available data
clearly point out otherwise, rat
pulmonary toxicity including lung
inflammation and tumour formation,
needs to be considered relevant for

human hazard and risk assessment.
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