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Echocardiography is a powerful,
noninvasive tool used both in clinical and
nonclinical settings, including in drug
development. When used appropriately,
it can provide valuable translational
information about pharmacodynamics,
safety pharmacology, or toxicology,
helping to define no-observed-adverse-
effect levels and providing guidance for

clinical monitoring and dose selection.

Echocardiography is advantageous in
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conducting longitudinal studies and
reducing the number of animals used in
safety assessments. To this end, there
has been no clear enunciation of what
constitutes appropriate use of this
imaging technology in a nonclinical drug
development setting. In this review, we
describe the use of echocardiography in
nonclinical studies in regulatory
submissions to the US Food and Drug
Administration Center for Drug
Evaluation and Research. In addition, we
discuss three main areas: the operator,
image acquisition, and image analysis,
where variability may affect the
reliability of information generated in an
echocardiography study. As a path
forward, our recommendation is for a
multi-disciplinary expert working group
to establish guidelines for education and
credentialing of nonclinical
echocardiographers as well as quality
assurance standards for nonclinical

echocardiography labs.
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The European Chemical Agency and
European Food Safety Authority

recommend that gross pathology
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findings, from avian reproduction
studies, be used to support assessment of
potential endocrine disrupting properties
of active pesticidal and biocidal
substances. In open literature, little
information is available on the utility of
gross pathology data for informing
endocrine evaluations. Here the gross
pathology data from historical control
groups of 51 northern bobwhite and 51
mallard reproduction tests is analyzed to
evaluate the utility of such information.
Incidence of gross morphology findings in
untreated birds may aid the
interpretation of some gross
abnormalities, potentially indicative of
an endocrine interaction (e.g.
reproductive condition). Statistical
analysis of the historical control data
indicates that gross pathology is not
likely to be useful for detecting endocrine
effects as abnormalities with relatively
high increases in prevalence (more than
20—-30%, depending on prevalence in
controls) are reliably interpreted as a
treatment response. Gross pathology
changes are only indicative and not
diagnostic of endocrine interactions
making it difficult to distinguish gross
pathology abnormalities, due to
endocrine-mediated effects, from
systemic toxicity. This work
demonstrates the utility of using
historical control analyses to establish

the value and properties of selected

endpoints for regulatory applications.
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Prucalopride, a high affinity, selective
serotonin type 4 (5-HT4) receptor agonist,
was associated with increased neoplasia
incidence (in endocrine tissues and liver)
in 2-year rodent bioassays, without
evidence of a genotoxic mechanism of
action. Proposed mechanisms of action
involve prolactin and the constitutive
androstane receptor (CAR). Epigenetic
mechanisms and their relevance to
humans are discussed. Data from in vitro
and in vivo rodent studies demonstrated
that prucalopride-related stimulation of
prolactin secretion (via dopamine
receptor D2 antagonism at high doses) is
a rodent-specific, non-genotoxic
mechanism for inducing hyperplasia and
neoplasia in prolactin receptor-
expressing endocrine tissues. Additional
data demonstrated that CAR-mediated
liver enzyme induction underlies the
observed hepatocellular adenomas and
thyroid follicular adenomas in rodents. A
12-month neonatal mouse
carcinogenicity study confirmed the lack
of a genotoxic mechanism of action.

Furthermore, tumors were observed only
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at very high exposures (200 and 63 fold
higher in mice and rats, respectively,
than human exposure after a daily
therapeutic dose of 2 mg). The studies
indicate that non-genotoxic, rodent-
specific, epigenetic mechanisms that are
considered clinically irrelevant are
responsible for the increased incidence of
neoplasias associated with very high
exposure to prucalopride in rodents, and

that prucalopride does not pose a

carcinogenic safety risk to humans.
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Accurate assessment of the HER2
expression is an essential issue for
predicting response to anti-HER2
therapy in breast cancer patients. The
aim of this study was to evaluate 99mTc-
HYNIC-(Ser)s-LTVPWY (99mTc-HYNIC-
LY) peptide as a novel HER2-targeted
radiolabeled peptide in healthy mice to
examine the applicability of this imaging
agent in a first-in-human clinical trial.
To this end, pharmacokinetic and
dosimetry studies were performed
according to the ICH guideline M3 (R2)
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with 99mTe-HYNIC-LY. To estimate the
radiation-absorbed doses in humans, the
accumulated activity in each mouse
organ was calculated based on
biodistribution data. In addition,
toxicology assessment was performed
based on mortality events, body weights,
and serum biochemical, hematological,
and histopathological assays. The
pharmacokinetic study showed rapid
blood clearance. Based on the results of
biodistribution study, the highest
radioactivity was observed in the
kidneys. The projected absorbed doses to
the kidneys, liver, lungs, stomach, and
spleen were obtained as 1.70E-02, 1.42E-
02, 1.02E-02, 8.62E-03, and 8.34E-03
mSv/MBq, respectively. The results also
revealed that serum biochemical and
hematological parameters were in the
normal range. No significant morphologic
alterations were observed in the liver,
kidneys, and spleen tissues.
Consequently, the results were indicative
of the suitability of 99mTc-HYNIC-LY

peptide for advancement to a first-in-

human clinical trial.
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Genotoxicity occurring at the target
organs of carcinogenesis is important for
understanding the mechanisms of
chemical carcinogenicity and also for
setting of threshold estimation. In vivo
gene mutations have been evaluated by
transgenic animal models in which any
organ can be targeted; however, the
methodologies that have been applied to
assess chromosomal aberrations
including micronucleus induction, are
organ restricted, (often to bone marrow
hematopoietic cells, as a common
example). For food and food-related
chemicals, the digestive tract is the
important target organ as it is the organ
of first contact. In the present study, we
used 2-amino-1-methyl-6-
phenylimidazo[4,5-blpyridine (PhIP) and
1,2-dimethylhydrazine (DMH) as model
chemicals of carcinogens primarily
targeting the colon. We evaluated the
applicability of colon cells and
hepatocytes, together with bone marrow
cells, in the micronucleus assay. Both
model chemicals induced micronuclei in
the colon, which is the target organ of
these carcinogens, after short- and long-
term treatment(s). The results
demonstrate the target specificity of
micronucleus induction and the assay
using organs other than bone marrow
will play an important role in
understanding the mechanism of
carcinogenicity and predicting new

carcinogenic agents.
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To evaluate the effects of chronic
exposure to 3-nitro-1,2,4-triazol-5-one
(nitrotriazolone, NTO), male and female
rats were given ad libitum access to NTO
in drinking water at concentrations of 0,
36, 110, 360, 1100, and 3600 mg/L for one
year. NTO did not affect body weight,
body weight gain, or food consumption in
either sex. No treatment-related effects
were observed in clinical chemistry and
hematology parameters at the 6 month
or one year sampling. At both the interim
and final sampling, males and females
from the 3600 mg/L group produced
smaller volumes of urine that was
darker, more concentrated, and
contained more bilirubin than the
controls. Total and motile sperm counts
were not affected by NTO treatment.
Absolute and relative organ weights did
not differ between control and NTO
treated groups for either sex.
Spontaneous age-related neoplasms
occurred in controls and NTO groups at
rates consistent with published historic
controls. NTO was generally non-toxic in
females at the doses tested. Toxicity in

males was limited to testicular toxicity
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as demonstrated in previous studies.
Chronic exposure did not result in
testicular toxicity at lower doses and the
toxicity observed only in the high dose
group 1n this study is less severe than
that observed in shorter exposures of
previous studies, suggesting differences
may be associated with influences of
study design on kinetics. A Benchmark
Dose (BMD) of 1604 mg/L (76 mg/kg-day)
and a Benchmark Dose Lower Bound
(BMDLi1o) of 921 mg/L (44 mg/kg-day)
were determined for chronic effects of

NTO in male rats.
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In human risk assessment, time
extrapolation factors (EFs) account for
differences in exposure duration of
experimental studies. We calculated EF's
based on N(L)OEL (no (lowest) observed
effect level) ratios, dividing shorter-term
by longer-term values. The ‘oral’ datasets
comprised 302 EFs (subacute-subchronic)
and 1059 EFs (subchronic-chronic). The
‘inhalation’ datasets contained 67 EF's
(subacute-subchronic) and 226 EFs
(subchronic-chronic).

The experimental EF distribution
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oral:subchronic-chronic showed that
study parameters like deviation in dose
selection and spacing influence mainly
the data variance. Exclusion of these
influences led to a dataset representing
more realistically the difference of
N(L)OELs with prolonged treatment.
This dataset showed a GM of 1.5,
indicating that the impact of a longer
treatment period on the study N(L)OEL
is on average not high. A factor of 1.5
seemed to be also sufficiently
conservative for subacute-subchronic and
subchronic-chronic extrapolation
(inhalation or oral exposure).

EFs for groups of similar compounds did
not differ, but for compounds with low
and high NOEL values. Relatively toxic
compounds (GM 1) might thus not
require time extrapolation.

Within and between chemical variance
was analysed in the dataset
oral:subchronic-chronic (GSD 4.8). The
variance between chemicals should be
considered within extrapolation by
selecting an appropriate percentile for
which a chemical variance factor is
suggested.

In risk assessment, often a combination
of EF's is required. Our analysis indicates
that such a combination will result in an
accumulation of non-toxicological
variance and therefore unrealistically
high EFs. Further evaluations are
needed to identify appropriate chemical

variance factors for these situations.
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The need to develop new tools and
increase capacity to test pharmaceuticals
and other chemicals for potential adverse
impacts on human health and the
environment is an active area of
development. Much of this activity was
sparked by two reports from the US
National Research Council (NRC) of the
National Academies of Sciences, Toxicity
Testing in the Twenty-first Century: A
Vision and a Strategy (2007) and Science
and Decisions: Advancing Risk
Assessment (2009), both of which
advocated for “science-informed decision-
making” in the field of human health
risk assessment. The response to these
challenges for a “paradigm shift” toward
using new approach methodologies
(NAMS) for safety assessment has
resulted in an explosion of initiatives by
numerous organizations, but, for the
most part, these have been carried out
independently and are not coordinated in
any meaningful way. To help remedy this
situation, a framework that presents a

consistent set of criteria, universal across

initiatives, to evaluate a NAM's fit-for-
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purpose was developed by a multi-
stakeholder group of industry, academic,
and regulatory experts. The goal of this
framework is to support greater
consistency across existing and future
Initiatives by providing a structure to
collect relevant information to build
confidence that will accelerate, facilitate
and encourage development of new
NAMs that can ultimately be used
within the appropriate regulatory
contexts. In addition, this framework
provides a systematic approach to
evaluate the currently-available NAMs
and determine their suitability for
potential regulatory application. This 3-
step evaluation framework along with
the demonstrated application with case
studies, will help build confidence in the
scientific understanding of these
methods and their value for chemical
assessment and regulatory decision-

making.
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Adalimumab, a recombinant fully human
monoclonal antibody targeting tumor
necrosis factor (TNF), is approved in the

United States and Europe to treat
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various inflammatory and autoimmune
indications. Biosimilars are approved
biologics highly similar, but not identical,
to approved biotherapeutics. To support
clinical development of PF-06410293, an
adalimumab biosimilar, nonclinical
studies evaluated the structural,
functional, toxicologic, and toxicokinetic
similarity to originator adalimumab
sourced from the United States
(adalimumab-US) and European Union
(adalimumab-EU). Structural similarity
was assessed by peptide mapping.
Biologic activity was measured via
inhibition of TNF-induced apoptosis and
Fc-based functionality assessments. In
vivo nonclinical similarity was evaluated
in a toxicity study in cynomolgus
monkeys administered subcutaneous PF-
06410293 or adalimumab-EU (0 or

157 mg/kg/week). Peptide mapping
demonstrated PF-06410293,
adalimumab-US, and adalimumab-EU
had identical amino acid sequences.
Comparative functional and binding
assessments were similar. Effects of PF-
06410293 and adalimumab-EU were
similar and limited to pharmacologically
mediated decreased cellularity of
lymphoid follicles and germinal centers
in spleen. Toxicokinetics were similar;
maximum plasma concentration and
area-under-the-concentration-time curve
ratio of PF-06410293:adalimumab-EU
ranged from 1.0 to 1.2. These studies
supported PF-06410293 entry into
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UBRIES (74 LR T-EU) M RIESN AR
FETFIVLIYTEDEER, #EH, SYFEN. &
ChFR2 xR Tov 0GRS BN EL . 8
EDFEUEIE, RTFETYEL T C&-TEHEiSh
FL Iz, EYERIEEE. TNF FETREN—2 X0
fillE Fc R—2DHEEFHBE N L TRIEShELT,
KT PF-06410293 1z 7 41 L7 T EU(0 =
[& 157 mg / kg HBE) &/ ELIzh=01FILOEH
HERT. in vivo TOIEERRRAIEELUEN MBS NEL
fzo RTFRTYELTITKY . PF-06410293, 7451)
LRT-US. BLUT7HYLIT-EUBR—DTZ/
BECHER T HIEMNRENFEL -, BEEME LU
RAD LB EFEIEFELIL TLV =, PF-06410293 &
THYLTT EU DHRITELLTEY, BiEoUY
NIMNBEREFIDDOEEZITEN S HaED
ETICRESNTOEL, SHEEIREEELLTY
tz. PF-06410293:adalimumab-EU (&AM
ELRE-FH-ERMKRLE 1.0 55 1.2 OFEET
Lfze SNEDORAZICKY, PF-06410293 DER KA
HADSANYR—LENFEL, BWE. 2LOHH
BBIL. in vitro T FAERRICEYZHIFREIEIZEE
TEHORHEEENEH>TLSIEEICDHA, JEERER in
vivo HEREZZERLTLET,
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clinical development. Many regulatory
agencies now only request nonclinical in
vivo testing if there is residual

uncertainty regarding biosimilarity after

in vitro analytical studies.

Reqgulations for calcium, magnesium or hardness in drinking water in the

European Union member states
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Very low or very high concentrations of
calcium (Ca) and magnesium (Mg) or
total hardness in drinking water have
been empirically recognized as the cause
of the problems with corrosion, scaling,
or taste of water. A large body of
scientific evidence over the last 60 years
has also attributed health problems to
both extremes of these minerals in water.
For example, drinking water low in Mg
significantly increases the likelihood of
cardiovascular mortality. This knowledge
1s not properly considered in the drinking
water quality regulations, especially as
more and more water is now produced by
desalination disturbing its natural
mineral composition. Although the
current EU Drinking Water Directive
does not include limits for hardness, Ca
or Mg, most member states regulate
these parameters either through law (12

countries) or technical guidance (7

FEEICEVNVREFFERIIBVREOAILIS DL
(Ca) BEURT R0 L (M) = IFERIKDIREE
EN.KOBE. RT—1I2T FIEHEOBBEDR
RELTERBRMICEH SN TUVET . 1B 60 F£RFD
HEPRMEIO KED (& KFDIISDIRFILOD
B IR LEDBENHEIEEZTNET , fz&A
(£, Mg APV EREK I, DIEFR DA REMEE
KIBISEOFET  COMBIE. HFITRAIRTILEARK
ZETHRIBICESTETFETELDKIPEESN D&
S1Thiotz1=8 . BREK DK ERFITIEBELI-EE
SNTVWFER A, BED EU HKIESICIEEE
(CaF I Mg) DHFIRIETEFNATLERAD, [F&
AEDMBEILEE (12 hED FEEMHH 45
DR(THE) OVTANCE>TINED/I5A—4
—ERHELTEY. WO DEN—REITOHEIE
WERITLTVET L. FEAEDEDHRHIIE
BEORAEBICESINTHSST ., #EHEFIRET D
LDLHNIE BAORNEITRRFIREZRH
THLDELH D0, LLETEF A FRINES 28
HAEOKRDCDENE, HETSNT-EUESDE
FEICERTEDIERERM T HLEAMELTLE
ER
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countries), and several countries have
issued educational information for the
public. However, the regulations in most
countries are not based on current
research and not comparable because
some provide a recommended range
while others provide mandatory
minimum or maximum limit values. This
summary of the situation in 28 European
Union countries is intended to provide
information that can contribute to the

implementation of the revised EU

Directive.

Pharmacokinetics of oseltamivir phosphate and oseltamivir carboxylate in non-

preghant and pregnant rhesus monkeys

Lucie Loukotkova, Mallikarjuna Basavarajappa, Annie Lumen, Rosemary Roberts, ...
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Oseltamivir is an antiviral drug
approved to treat influenza in humans.
Although the dosing regimen of this drug
is well established for non-pregnant
patients, it is not clear if the significant
physiological alterations associated with
pregnancy affect the pharmacokinetics of
oseltamivir and, thus, warrant different
dosing regimens to assure efficacy. In
this study, we investigated the suitability
of rhesus macaques as an animal model

for studying oseltamivir

pharmacokinetics during all trimesters

ARILFIENIF. ABDAVTILIUTERET S
F=OICEKBEINFERIAMNNARETT  COEOEREL
DAVIEIRL COVEWBE ISR L TH2ICHELSN
TUWETHA, IEIRICEET S EELGABEFHEL
TRILZZELOEDFEICEELTEZ 5N EIMNE
LM TIEEL =0 BN ERIET 51-HICEL
BRELOAVHNBETY , CORETIE. HEIRATD
KEELEL T FIRPHAD T RTTEH EILEIEL
DEYEEEZART SOOI ETILELTTH
THILOBEEMHERELEL . EARMICIE, Fik
FLE.E 28 FIHPOMRICEALNFUVEE
FHEILEIEIL 25 mg / kg REDERAE LUVRE
BEREEOTHTVILIZEITEFRILIZEILEZD
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of pregnancy in comparison to pre-
pregnant conditions. Specifically, we
compared the pharmacokinetics of
oseltamivir and its pharmacologically
active metabolite oseltamivir carboxylate
in rhesus monkeys after intravenous and
nasogastric administration of 2.5 mg
oseltamivir phosphate/kg body weight
given prior to and during the first,
second, and third trimesters of
pregnancy. Pregnancy had only a modest
effect upon the pharmacokinetic
parameters of oseltamivir and
oseltamivir carboxylate. Monkeys treated
intravenously in the third trimester had
a reduction in Vd and CL, compared to
non-pregnant monkeys. These changes
did not occur in the other two trimesters.
Pregnant monkeys treated intravenously
had 20-25% decrease in AUCo-» of
oseltamivir carboxylate and a
corresponding increase in Vd and CL.
Pregnant monkeys treated
nasogastrically with oseltamivir
phosphate demonstrated a pattern that
recapitulated intravenous dosing. Taken
together these data indicate that rhesus

monkeys are an acceptable model for

studying drug-pregnancy interactions.

EIEUR B EILAZE L OEMBREE LEL
FLIz, BIRIE. A 2ILAZE LB LUARILEIE L
HAILRFLL—FDEYFEE/ T A—2—ThHTHE
HELNEZFETATLU ., EIREHICHIRNES
ENF=HILIE, EIRL TULVEWLILEEEL T Vd &
CLAMETLEL . ChoDERE(E, 1D 2 Z2HT
FFRELFRATL, #IRNIZ S SNFIEIRY L
(. A2ILEZEILAILKRF S L—ED AUCO-co '
20~25%F L. TNITHELT Vd & CL AMEmL
FEL = VBRI ASE L TR BITAEL TR
HLIE, BIRNIREEBRT 5/ 8— V& RLE. #
ETHE INEDT—RIE THTFILHEY LT
IROMEEEREMRT S-ODHFRARELEETILT
HEIEERLTVET,

A TRPV1 antagonist, PAC-14028 does not increase the risk of tumorigenesis in

chemically induced mouse skin carcinogenesis

Jin Kyu Choi, Wonkyung Cho, Ji-Hae Lee, Gyeyoung Choi, Miyoung Park
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PAC-14028 (Asivatrep: C21H22F5N303S)
cream 1s a novel, topical nonsteroidal,
anti-inflammatory, and TRPV1
(transient receptor potential vanilloid
subfamily, member 1) antagonist for the
treatment of mild to moderate atopic
dermatitis. Concerns about the risk of
tumor development by TRPV1 blockade
in the skin have been prompted, but
these findings were proved to be indirect
or are still controversial. This study was
tested to determine whether TRPV1
selective antagonist, PAC-14028 cream is
safe from the promotion of skin
tumorigenesis in the two-stage
carcinogenesis model. PAC-14028 cream,
0.25%, 0.5%, or 1.0% was applied once
daily topically to mouse skin for up to 24
weeks 1n two-stage chemical
carcinogenesis testing using 7, 12-
dimethylbenz[alanthracene (DMBA) and
12-O-tetradecanoylphorbol-13-acetate
(TPA). Morbidity/death, clinical signs,
tumor formation, activity of
EGFR/Akt/mTOR signaling, and
systemic exposure to PAC-14028 were
investigated. Daily dermal
administration of PAC-14028, was not
skin carcinogenic. There was also no
evidence on the activation of
EGFR/Akt/mTOR signaling pathway by
the topical treatment of PAC-14028. On
Day 169, 1.0% (20 mg/kg/day) of PAC-

14028 in female mice resulted in a Cmax

PAC-14028 (Asivatrep: C21H22F5N303S) %7')—
LT BENSHEEOTIE—HEEERDEED
EOOFROBARIERTOARHRREETHY.
TRPV1(—@ZBREMN=O R HTI73Y)
— AUN—DERETYT, KEIZHITSH TRPVL #E
BICEPEBEREDIRVITOVTOREMMESH
FLED, ChoORRITHEZENTH LD, £25EH
DR HHZEMNFEHEINFELF-, COBEIL,
TRPVL ERMEMETH S PAC-14028 7)) — LA
2 BBERESATTIVICEIT DR EEEIEORED
LRETHANEINEHIET HF=HOITTAENE
L#z. PAC-14028 9')—Ls, 0.25%. 0.5%. Ft=I&
1.0%lE. 7, 12-CAF AU X[a] 7 o b5
(DMBA) & U 12- O-T 5T H/ A ILRILKR—)L-
13-7HT7—h(TPA) . BBER/FET . BRHIX. BS
foRL. EGFR / Akt / mTOR S FILGEDFEE. B
& U PAC-14028 ~D 2 HBEMNREINFELS -,
PAC-14028 OEHD KBRS L. REFEMNAMLT
EHYFEHATLIz, PAC-14028 D /HATAEIZLS
EGFR / Akt / mTOR L4 LR ER D FHALIC
BT At HYERTATLZ, 169 BEIZ H<
A PAC-14028 d 1.0% (20 mg / kg /B I&. Fh
ZFMh 12916.0 ng / mL KU 78962.9ng-hr/ mL
Cmax $&U AUCO-T ZHT=bLELT=, PAC-
14028 V) —LIFRBMUIRIFTHY . 2 RT—D %K
NARRTERIEESEEORVEEMEIEHI LT
HYFEHATLE,
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and AUCo- of 12916.0 ng/mL and
78962.9 ng-hr/mL, respectively. PAC-
14028 cream was well tolerated and did
not increase the risk of skin
tumorigenesis in two-stage

carcinogenesis study.

Initial hazard assessment of 1.,4-dichlorobutane: Genotoxicity tests, 28-day

repeated-dose toxicity test, and reproductive/developmental toxicity screening

test in rats
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1,4-Dichlorobutane (1,4-DCB) is used as
raw materials for drugs, pesticides,
fragrances, and chemical fibers, and
being used as a solvent. Its toxicity data
was insufficient for screening assessment
under the Japanese Chemical
Substances Control Law. We conducted
toxicity tests and hazard classification
for screening assessment 1,4-DCB
showed negative in the Ames test,
positive in the in vitro chromosomal
aberrations test with metabolic
activation, and negative in the in vivo
mouse bone-marrow micronucleus test.
The 28-day repeated-dose toxicity study,
where male and female rats were
administered 1,4-DCB by gavage at 0,
12, 60, and 300 mg/kg/day, showed

significant effects on the liver and

1,4->490074>(1,4-DCB) . EER. BE. &
HEREHEORMELTHEASN, BEELTHEA
SNTVET . TOEMET—2IE. BROILFEME
REBEICR ORI —=VJ FHEICIZ R+ 59 TL
tzo ROY—=V Y FHED = IZHHHERENT—F
S ¥E%1To12, 1,4-DCB 1%, Ames KEE T, K3
SEMEAEZEEES invitro R EAEEREHBRTHBME. in
vivo YR BRE/MZREBRTIEEERLT-, 28 BFE
DREFEEHREBTIE. FREARD S YR 0,
12,60, LU 300 mg / kg /BZEREFEO/RELT
1,4-DCB ##% 5. 12 mg h ST L BERICE &R
$BRERLELIZ, /kg/BEKLUEIN 300 mg / kg /
B, FIAREBE O #EE RS L UERBOFE—7>
BRIDBDIZEINT. 12mg/ kg /BDRKIEDH
EEALARIL(LOAEL) iGN ELT=. HEE ST
SykZ0.24,12. &KUY 60mg/ kg /BOEAET
1,4-DCB % 42~46 BRES&HIE O KRG LI 4 5E/5
EFURV) UV HRICKY ., HERBEN RSN
FLf, BAEMAELT 60 mg / kg /B THEAD LTz,
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pancreas from 12 mg/kg/day and kidney
at 300 mg/kg/day. Based on periportal
hepatocellular hypertrophy and
decreased zymogen granules in pancreas,
the lowest observed adverse effect level
(LOAEL) of 12 mg/kg/day was obtained.
The reproductive/developmental toxicity
screening study, in which male and
female rats were administered 1,4-DCB
by gavage at dose of 0, 2.4, 12, and

60 mg/kg/day for 42—46 days, showed
that the delivery index was decreased at
60 mg/kg/day without maternal toxicity.
Based on the general toxicity, we
classified this chemical as hazard class 2,
with a D-value (Derived No Effect Level)
of 0.002 mg/kg/day.

— R BMEICESNT, COEYEENT—F
PFR2ELTHEL. D BUREREZELANIL) I
0.002 mg / kg /HTLT=,

Organic compounds percutaneous penetration in vivo in man: Relationship to

mathematical predictive model
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Human skin is a common pathway
through which chemicals in our
environment enter the body. To aid with
risk management of environmental
chemicals, the US EPA utilizes
mathematical models to estimate
percutaneous penetration when
experimental data is not available. Here,
the accuracy of predicted flux by the

Potts and Guy model based on in vitro

ABDOREIF. RENOILEMEIFIKICAD—
RREGEIRTY . RIELEMEDIVRVEEEXE
95T, KE EPA (. EERT 4N AFTEL
WEEICHFETILEHEALTREREEHELE
¥, SCTlE. in vitro ZEIZE DLz Potts and Guy
ETIICKDFRITVIADIEEE . SESFLEH
AL EMORERIRDER in vivo T—2EHELT
WET, [FEAEDIEEMEIZDNT, TFVIRIE
10~100 f&Iz@ARF=IFB/MEFESh TLVELT=.
In vitro 75y X%, RERMIER in vivo 759X &
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penetration is compared to human in
vivo data of percutaneous absorption of
various organic compounds. For most
chemicals, the flux was over- or
underestimated by a factor 10—100. In
vitro flux was significantly correlated to
experimental human in vivo flux;
however, the physiochemical parameters
used in the Potts and Guy equation, Kp,
Koctanol, and molecular weight, did not
correlate significantly with in vivo flux.
We discuss possible explanations for why
the computer model did not accurately
predict in vivo flux. Further research is
needed with different types of chemicals
encountered in the environment, and/or
as used in clinical practice. This
manuscript discusses limitations to the
mathematical models currently used,
and why the models should be further

refined for use.

FEICHEBLTULELS, f=7ZL. Potts and Guy @
X THEAShLIMEILFE/FA—4—_ Kp.
Koctanol, 8&URFEIF. ERRNTSVIREEFE
[SHBLFERATL Iz, AaVE2a—2—FETILHER
NIy I R%E ERHEICFRILGA > EH O AT REARER
BAZESRALEY  RIETEBT HSESFLEHEDIL
FYWE . BLV/EBRKRZETERSNSILEY
BOILELHM|ENBETY . CORBTIL, RAERE
AShTLSHZETILOFIRE. ERADHIZE
TILESHICTHRTAVENHDHEAIC DOV TEHRA
LET.

Silica dioxide nanoparticles aqggravate airway inflammation in an asthmatic

mouse model via NLRP3 inflammasome activation
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Silica dioxide nanoparticles (SiIONPs) are
mainly used in the rubber industry;
however, they are a major air pollutant
in Asia. Thus, extensive research on this
issue is required. In this study, we

investigated the effects of SIONPs on

ZEET A RS /HIF (SIONP) 1%, EICTLEET
FERAINET . LOL. ZNLIETOT7OEELKRK
BEMETY, LIzh T COREICET L8
PANDLETYT, COMETIE., mEDEIHT
% SIONP O E%#REL. IRATILIIV (OVA)FH
HEHRYVRAETILE LU NCI-H292 ez E AL
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asthma aggravation and elucidated the
underlying mechanism using ovalbumin
(OVA)-induced asthmatic mice model and
in NCI-H292 cells. Mice exposed to
SiONPs showed markedly increased
Penh values, inflammatory cell counts,
and inflammatory cytokine levels
compared to OVA-induced asthmatic
mice. Exposure to SIONPs also induced
additional airway inflammation and
mucus secretion with increases in
protein expression levels of thioredoxin-
interacting protein (TXNIP), NOD-like
receptor pyrin domain-containing 3
(NLRP3) inflammasome, and interleukin
(IL)-1B compared to those in OVA-
induced asthmatic mice. Treatment of
SiONPs in NCI-H292 cells also
significantly increased mRNA expression
levels of inflammatory cytokines
accompanied with elevation in the levels
of TXNIP, NLRP3 inflammasome, and
IL-1B proteins in a concentration-
dependent manner. Taken together,
exposure to SIONPs aggravated asthma
development, which is closely related to
inflammasome activation. Our results
provide useful information about the
toxicological effects of SIONPs on asthma
exacerbation and suggest the need to
avoid SIONP exposure especially in

individuals with respiratory diseases.

T RARGEAN= X LEFRBALELTz, SIONP [
BEINIIRL OVA FHRMETIRELEL
T. Penh fE., REMIBE . BLVREEY A HA2
LALDOZELNMEMERLELTz, SIONP ~DERE
F. FALREDUREERZY /B (TXNIP)
NOD #ZBAREY VR ALV ER 3(NLRPI) 1275
V=L, BEVAE—A4F (L) -1 DEVIRY
BHRELARNLDOEMEELIZEMDOSERES &
UHBRSBEFERLELIZ OVA BREMEAT VR,
NCI-H292 T SIONP DAL (X, REKREMN
[ZTXNIP,NLRP3 12753V —L, 8LV IL-18 4
DINJBEDLANILD EREFHIRERY (MHAD
MRNA HFBRLARLLEEICEMSEEL=. FLHD
&, SIONP ADIREIHEDRELZEBLSE. Ch
FA2 57— LDFERILEERZICEELTOE
T HADHERIT. mEEEICKT 5 SIONP DFE
MZ W RICET 58 AU EREREL ., $HICFR
BEEBEEETHEAITSNT SIONP BEZ TS
DHEMERELTVET,

Short Communications
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1,2-Propylene glycol and glycerin,
principal components of e-liquids, can
thermally degrade to form acetaldehyde,
acrolein, and formaldehyde when heated
in electronic nicotine delivery systems
(ENDS). Recently the flavors in e-liquids
were suggested to be the major source of
these aldehydes. We used the same 10
ENDS devices to test 5 e-liquid
formulations (four flavored & one
corresponding non-flavored) and
measured device mass loss and levels of
acetaldehyde, acrolein, and
formaldehyde (30 replicate
measurements per formulation). Despite
finding reasonable variability in
measurements of device mass loss, two
out of 10 ENDS devices tested produced
outlier values for aerosol levels
acetaldehyde, acrolein, and
formaldehyde. After removing these
devices from further analysis, acceptable
variability (<20% RSD) in aerosol levels
of acetaldehyde, and formaldehyde were
found. The flavored formulations tested
resulted in a consistent and selective
increase of 150%—200% in acetaldehyde,
no increase or decrease in acrolein and

depending on the flavor formulation, an

increase, a decrease or no change in

BF-aF ik EIRATL(ENDS) TIET SL. e
BAEDERASTHS 1,2-FOELLST)a—)LES)
E)UDNBSBELTT A7 ILTER. 778LAV B
KURILLTZIILTERERK T SR HYET .
Bif. BFRADIL—N—NINSDTILTERD
FELGHBRETHAIZENRESNELS, FEL 10
M ENDS T/3fREHEAL T, 5 DOEFRIARF
A 20TL—N—E 120G BHEIL—/N\—)%
TR THRARDEEEKETEINTILTER. 7
2aLAY  RILLATILTEROLALERELELT:
(1 &#F|H1=Y 30 AN REAE) . T/NAADEEIE
KOBAEEIEEHLGESENH SIS
F. TALENTIZ 10 D ENDS T/AMADS55 2 DA
I7OVILANLOT R IILTER, 7HALAD,
BEURILLATILTEROREEEZERLEL -, &
DIEBARINEINEDT NI RERYSNLIzE. 7
ErTILTERERILLTIILTEROI 7RV ILLAIL
THATAREL L H) (s20%RSD) MEOMYELT=,
HEBRLIZIL—N—E&ME. 7T ILTERA—
ELTREIRMICZ 150%~200%#EmML . 7oaL >
MEMELIEEDET . IL—N—EEMIL>T
[ RILLTILTERREAEM, BAERFELL
FEATL . F-bDEREXBD LB, R
Sht- ENDS HETOrLORFEDOLEMERL
TWET ORI, EFRAHBIDEZES
T AR, TS RDEDDEE L ITH M
FTREATIBDENHDIEESLITHR—ILTL
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formaldehyde levels. Comparison of our
results to the literature illustrates the
need for development of a standardized
ENDS testing protocol. Our results
further support that device variability
must be fully characterized and
considered before assessing the impact of

e-liquid formulations.
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The use of various omics techniques for
scientific research is increasing. While
toxicogenomics studies have already
produced substantial data on diverse
omics platforms, to date there has been
little routine application in regulatory
toxicology. This is despite the promises
and excitement of 20 years ago when it
was widely speculated that omics
methods would reduce or even replace
animal use and allow a much enhanced
understanding of hazard and
susceptibility. One of the reasons for this
has been a trepidation about relying on
the produced data. It has been argued
that omics outputs might not be
sufficiently reliable for regulatory
application because the techniques,
bioinformatics and interpretation can

vary. For these reasons the robustness of

HERROI-OOIESELA IV REMOERM
EIMLTWET, MY T/IORBRICEY. B
BAIIVRT VNI —LIZET 2REMGET—4H
FTICERSh TOET A, BEET. RAESHFIC
BIIBZEENLZRAXIFEEAEHBYERA CNIE.
20 FHIDAIHVRFZDBHOERERBSTH. &
BICIEBEMZ . NS —RERZMHDEMRE KIEIZE
HEELEHEREINTOEFEEEICE MM DET
TY . COEHD 1 D& EREINf-T—2IKET
BTEITHT BRRTY BT, NAA A2 THTT1
DA BIUVBRIESESETHHREMEL H DT
O AIHVADHEAIFRFEI~DBAISHLTH5IZ
BETEEVAREEAHIEFRINTLET . Ch
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the obtained results is questioned. This
reticence to trust omics data is further
magnified by the lack of internationally
agreed upon guidelines and protocols for
both the generation and processing of
omics data. One way forward would be to
reach a consensus on an omics data
analysis framework (ODAF) for
regulatory application (R-ODAF) based
on rigorous data analysis. The authors of
this article are involved in a Long-Range
Research Initiative (LRI) project that
will propose an R-ODAF for
transcriptomics data. The R-ODAF will
then be reviewed and evaluated by the
main regulatory agencies and consensus
forums such as the Organization for
Economic Co-operation and Development
(OECD). This work builds on The
MicroArray Quality Control work that

data from microarrays and sequencing

but not for reporting or analysis.

developed standards for the generation of

(ODAR) [ZDWWTHEEITETHIETY . COEED
EEE FIURYVTFIHVRT—42D R-ODAF %12
%9 % Long-Range Research Initiative (LRI) 7R
TIVMISMLTLEYT , D&, R-ODAF (%, #%
# NEAFHEHE (OECD) 4 & D E B HIEEAR LU
AVEUHRTF—TLICE>TLEa—H KUEFHEIE
NES COEERL RMOOTLAE—To vy
MNoT—REERT - DIREXRFLI-A, LR
—,ERIEA DO TIFEN, I/ 7LLRE
EEEEICESVLTLETS,
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Systematic review and meta-analysis of epidemioloqical literature evaluating the

association between exposure to man-made vitreous fibers and respiratory tract
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We conducted a systematic review and

meta-analysis of epidemiological studies

that evaluated occupational exposure to
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associated with risk of RTC.
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