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In the pharmaceutical industry, cleaning
criteria are required for multipurpose
manufacturing facilities. These Health
Based Exposure Limits (HBELs), also
called permitted daily exposures (PDEs)
values, are derived from toxicological and
pharmacological evaluation of the active
pharmaceutical ingredients (APIs). The
purpose of this publication is to show an
example of how authors from different
companies evaluate a generic drug,
paracetamol, and discuss different
approaches and relevance of the
nonclinical studies for deriving PDEs.

PDE limits of 25 mg/day for the oral

route, and 20 mg/day for the intravenous
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(i.v.) and inhalation (inhal.) routes,
respectively, were established herein.
However, it has been already recognised
that there are acceptable differences in
the PDE calculations, which may be
based on data accessibility, company-
specific science-policy decisions or expert
judgments. These differences can cause
up to a 3-fold lower or higher values. If
unnecessarily high factors are applied,
this would result in a very conservative
PDE value and unneeded additional
cleaning and higher manufacturing
costs. The PDE values presented are
considered to be protective against
adverse and pharmacological effects
observed in clinical trials and in this
case, a very long postmarketing period of

paracetamol.
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While single non-animal methods have
been adopted in OECD test guidelines,
combinations of methods (so called
defined approaches, DA) are not. Hardly
any animal study can be replaced by a
single non-animal method, rather DA are
needed. The OECD published the
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Adverse Outcome Pathway (AOP) on
skin sensitization in 2012 and is
currently discussing the implementation
of DA into a guideline. Obviously, it takes
thorough considerations and evaluations
to validate such DA. Currently we see
four preconditions for a proper and
expedient implementation of DA in a
guideline: (i) The reference data should
be selected to allow meaningful
evaluations and must not replicate the
limitations of the murine local lymph
node assay (LLNA) (ii) Methods and
prediction models should be validated
before they are used in an OECD-
adopted DA, (iii) An OECD-adopted DA
should follow the respective AOP and (iv)
acknowledge regulatory needs and
successful toxicological practice. These
points still need to be considered in the
current discussion at the OECD. A
guideline for skin sensitization DA is
setting the scene for regulatory
acceptance of all new approaches (for any
toxicological endpoint) in the future. In
this commentary, we are expounding
these preconditions to allow a
scientifically valid and sustainable

application of modern (no-animal)

approaches in regulatory toxicology.
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Research article

Hydroalcoholic extract of leaf of Arachis hypogaea L. (Fabaceae) did not induce

toxic effects in the repeated-dose toxicity study in rats
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Arachis hypogaea L. (peanut) leaf is
traditionally used for the treatment of
insomnia in Asia. However, studies
describing the safety and toxicity profile
for this plant preparation are limited.
Thus, the goal of this study was to
investigate the toxicity of peanut leaf
hydroalcoholic extract (PLHE) repeated
treatment. The extract was administered
orally (100, 300 or 1000 mg/kg) in male
and female Wistar rats for 28 days
(OECD guideline 407). PLHE treatment
did not cause mortality or weight
variation in the animals. Also, there was
no alteration on locomotor activity (open
field test), motor coordination (rotarod
test), or anxiety behaviour (elevated
plus-maze test). Male rats had a
reduction in relative liver weight

(100 mg/kg) and an increase in total
kidney weight (1000 mg/kg), but there
was no change in biochemical and
haematological parameters after PLHE
treatment. Free extracellular double-
stranded DNA (dsDNA) levels was also
evaluated, but PLHE treatment did not
increase this parameter in rat organs.
Also, the dose of 1000 mg/kg of PLHE
significantly increased the total thiols in
the liver of females compared with the

control animals. Thus, PLHE did not
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induce toxicity after repeated exposure

for 28 days in rats.
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Several studies report that the
therapeutic mechanism of action of
mesenchymal stem/stromal cells (MSCs)
is mainly mediated by paracrine factors
that are released from MSCs such as
exosomes. Exosomes are nano-sized
extracellular vesicles that are
transferred to target cells for cell-to-cell
communication. Although MSC-derived
exosomes (MSC-exosomes) are suggested
as novel cell-free therapeutics for various
human diseases, evaluation studies for
the safety and toxicity of MSC-exosomes
are limited. The purpose of our study
was to evaluate the toxicological profile,
including skin sensitization,
photosensitization, eye and skin
irritation, and acute oral toxicity using
exosomes derived from human adipose
tissue-derived MSCs (ASC-exosomes) in
accordance with the OECD guidelines
and the principles of Good Laboratory
Practice. The ASC-exosomes were
classified as a potential non-sensitizer in

the skin sensitization test, UN GHS no
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category in the eye irritation test, and as
a skin non-irritant in the skin irritation
test, and did not induce any toxicity in
the phototoxicity test or in acute oral
toxicity testing. Our findings are the first
to suggest that ASC-exosomes are safe
for use as a topical treatment, with no
adverse effects in toxicological testing,
and have potential application as a

therapeutic agent, cosmetic ingredient,

or for other biological uses.
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The World Health Organization (WHO)
recommended maximum contaminant
level (MCL) of arsenic (As) in drinking
water at 10 pg/L. Many Asian countries
still have their MCL for As at 50 pg/L.
The current cross sectional study was
conducted on asymptomatic females
(without As related skin lesions) selected
from rural areas of West Bengal,
Baruipur and Dhamakhali [low As 11—
50 pg/L; N,93]; Kamardanga & Sibhati
[high As>50 ng/L; N,70] and Boria
[Control; As<10 pg/L N,118] of West
Bengal, India. The study was designed to

compare the status of peripheral blood

and lung function due to prolonged As
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exposure. The lung function parameters
were considered according to Miller's
prediction quadrant - FVC less than 80%
indicated restrictive lung, FEV1/FVC
less than 70% showed obstructive lung
and both FVC and FEV1/FVC less than
predicted percentage exhibited combined
lung function decrement. The study
showed that groundwater As
concentration [22.5 + 19.2 (low),

67.8 + 26.9 (high) and 1.02 + 2.3 pg/L
(control)] was correlated with nail As
content of the enrolled women. Linear
regression depicted that nail As content
influenced reduction of haemoglobin (8:
0.43; 95%CI: 0.02 to —0.006; p = 0.0001)
and CD56* NK cells (8: 0.53; 95%CI: 0.07
to —0.03; p = 0.0001) per 1 pg/g increase
in As in nails. Multivariate logistic
regression exhibited that nail As content
was associated with reduction of lung
function parameters [FEV1 (Exp B:1.04;
95%CI: 1.022 to 1.055; p = 0.0001) and
FVC (Exp B:1.05; 95%CI: 1.03 to 1.07;

p = 0.0001) per 1 pg/g increase in As in
nails. Hence the study may be indicative
of the fact that even in asymptomatic
women, increase in chronic As exposure

may weaken immune surveillance and

provoke respiratory ailments.

19.2(1K) . 67.8+26.9(F) LU 1.02+2.3ug/ L
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testing of a photoactive phthalocyanine-based antimicrobial
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The aim of the study was toxicological
testing of an innovative and efficient
antimicrobial agent based on photoactive
phthalocyanine (Pc) derivative. A
promising Aluminium phthalocyanine
(AlPc) with efficient and stable
antimicrobial effects was subjected to a
battery of toxicological tests to avoid
local and systemic toxicity hazard. In
compliance with the current European
legislation restricting the use of
experimental animals, the methods
comprised exclusively in vitro procedures
based on cellular and tissue models of
human origin or mimicking human
tissues. The battery of toxicological tests
to identify local toxicity included skin
corrosion/irritation, eye irritation, and
phototoxicity. The basic systemic toxicity
tests included acute toxicity, skin
sensitization, genotoxicity, and endocrine
disruption. The results showed that AlPc
induced skin and eye irritation, exhibited
borderline sensitization potential and
mutagenic potential in one test strain of
the Ames test, which was not confirmed
in the chromosome aberration test. The
AlPc was found to be phototoxic. The
results from the cytotoxicity test
designed for acute oral toxicity
estimation were not conclusive, the acute

toxicity potential has to be determined

by conventional tests in vivo. Regarding

HROBEMIE. KEETZ2O 7= (Pe) FFEIKIC
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ERICERLT, COAEI EFEEOMEE LY
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HHEMN b of, BEEOSHIHARICEEE
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endocrine disruption, no agonistic
activity of the AlPc on human estrogen
receptor a, nor human androgen receptor
was observed. The skin
penetration/absorption test revealed that
the AlPc has not penetrated into the
dermis and receptor fluid, confirming no
risk of systemic exposure via the

bloodstream.
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We used pooled data from international
cosmetic talc miner/miller cohorts to
determine whether hypothesized
increased mesothelioma risks are
consistent with the observed data. We
evaluated the confidence interval
function for the observed pooled
mesothelioma SMRs (observed = 1;
expected = 3.17, 3.34, or 3.60), and
calculated the value of a for the upper
100(1 — 2a)% confidence limit that equals
various SMRs of interest (1.5, 2.0, 2.5,
3.0). Using the mid-value estimate of
expected number of cases (3.34), the
probability (a) that the true
mesothelioma SMR 1is at or above 2.0, or
at or above 3.0 1s 0.0096 and 0.0005,

respectively. Thus, a mesothelioma SMR

ERGE AL AF—/25—aR— oD
T—LEnf-T—2%FERALT, PRIEDR M
DRFENEBIN T —RE—BRTINEShEH
BILELz, BRShfzT—ILShfizFKIE SMR
OIS EX RS ZE Sl (%= 1. #fF= 3.17,
3.34, F1=[& 3.60) . TFEEFEA SMR IZFLLY 100
(1-20)%DEEERD o DEEZFELELE: FIR
(1.5.2.0,25,3.0), FHEEHIKDHEMEHEE
(33NEFEATHL. EOFKEESMR A 2.0 LI E
FF 3.0 LLETHAHHERE () X, TN Eh 0.0096
H&U0.0005 TY, LIzH>T. FKIE SMR22.0
(. BRISN-T— L T2 LERMENL ERS
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>2.0 is not compatible with the observed
pooled data, providing further support
for our conclusion that cosmetic talc
exposure is not associated with an

elevated risk of mesothelioma.
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A risk assessment was performed for
three types of phthalates, benzyl butyl
phthalate (BBP), dibutyl phthalate
(DBP), and di(2-ethylhexyl)phthalate
(DEHP) unintentionally contaminated in
cosmetics. A total of 100 products of 8
types of cosmetics were analyzed
employing gas chromatography-mass
spectrometry (GC-MS). By applying the
maximum detected values of phthalates
based on the worst exposure cases, their
systemic exposure dosage (SED) was
calculated. Accordingly, DEHP was
identified as the main unintentional
phthalates contaminants (0.10—

600.00 ppm) in the cosmetics, with an
SED of 3.37 x 10-9—

3.75 X 1074 mg/kg/day. In the non-cancer
risk assessment, a margin of safety
(MOS > 100, safe) of 1.28 x 104—

1.42 X 109 was estimated. In the cancer
risk assessment, the lifetime cancer risk

(LCR < 1075, safe) was determined to be

EHRICEHETITEALIZIZLERU DL, 74
JLEERU D)L (BBP) . 7HRLEECTFIL(DBP). &
UI5ILEED 2-TFILAFT)L) (DEHP) D 3 fE5F
DYRYFHENTHONEL Iz, HRIATRT 5T4—
BEHNH (GC-MS)ZHULVT, 8 FEBEN LR DE
100 REEDHLEL. REORBEHIE DL
TIFNBEIRATIVEORRREEZERT 52L&
KU, 2B RBE (SED)AFHHEINFELT, LIzA'o
T.DEHP [Ft#t R D ELIEERNLTIZILET
AT IVEEDEZHE (0.10~600.00 ppm) THY.
SED [& 3.37x10-9~3.75x10 — 4 mg/ kg / day
TL1zo FENAURYEHHETIE. 1.28x104-1.42x109
DREHE (MOS2100, RE) NHEEINFELT=, A
DRYFHETIE. £EMNAYRY (LCR10-5, ££)
[ 8.81x10-12-9.79x10-7 LIRESNFE L=, A
DIRIEFMOFIERICESNT, tHERFOERL
BOWIZLBIRTIVEDFELNILERETHDE
RigahEL iz, — 8072V TR T/LEEE A BH
ELTELFERESNTEY ., BEEFIZFAIRTY L
ML, AT BACEEEL IEFTELF I RESN
TWET LA T DI REDT—X DR
EDTTEAALHRITEDIERLGNIRILEETX
TIERME~DBRBIREBBRZO—MERLTIN
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8.81 x 10-12-9.79 x 10-7. Based on the
results of both risk assessments, the
levels of unintentional phthalates
contaminants in cosmetics were deemed
safe. Some phthalates are widely used as
plasticizers and are essential for daily
life; however, various toxicities, including
endocrine disruption, have been
reported. Therefore, even under these
“worst case” assumptions, an adequate
margin of safety is shown such that this
might be a low priority for further work
although exposure to unintentional
phthalates contaminants through
cosmetics should be considered as part of

cumulative exposure.

BRETYH, CNIFSROEXDBEENMELD
AR HE=H. +THRRBREX—DUNTRENE
?—O
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Mycotoxins, ochratoxin A (OTA), and
citrinin (CTN) are toxic metabolites of
filamentous fungi. The most common
fungal species that produce OTA and
CTN belong to genera Aspergillus,
Penicillium, Fusarium, and Monascus,
and these fungal species are found to be
contaminant a wide range of grains, food,

and food product. The aim of our study

was to evaluate the sub-acute repeated

ALK AITRFEL AOTA) . BKUT MY
ZU(CTN) IF R RBOSHERBEMTT ., OTAL
CINZAR T AR —MMGREEL. TARILFIL
AB.RZVYDLE. IHIYDLE. BLUEFRA
ARBIZEL. ChioDEHEEIL., LHEEORY. B
M. BEUBRITERIATLSIEADM>TLVE
T, R DOMEDBEMIL. LZMEEHART 51
O OECD HEAMFSAUICik>T. ZRAEW
FITHBITHO0TALCTIN DHEAMREREROS
HEFFHE TSI TU ., A F—HBEEMA -
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dose oral toxicity of OTA and CTN in
experimental rodents by following OECD
test guidelines for testing chemicals no.
407 with minor modifications. Twenty-
five rats of each sex were divided equally
into five groups; vehicle control, OTA

25 ng/kg b. wt., OTA 100 pg/kg b. wt.,
CTN 25 pg/kg b.wt. and CTN 100 pg/kg
b. wt. The results of this study showed no
abnormal clinical signs during 28 days of
the experimental period. We did not
found any significant changes in body
weight gain, food consumption pattern,
organ weight, hematology except few
parameters, and biochemical values in
any of the treatment and control groups.
However, histopathological observations
revealed severe nephrotoxicity and mild
follicular depletion in the spleen of

100 pg/kg b. wt. treated groups of both
OTA and CTN mycotoxins. The findings
of our study are of its first kind that
reports the systemic toxicity of OTA and

CTN oral exposure to laboratory rodents.

407, RO 25 LD F5vhE 5 D2DTIL—TFIH
F(2n1T1=, EMmFIE. OTA25u g/ kg b, EE.
OTA 1004 g/ kg b, EE.CTN 25 g/ kg EEH &
T'CTN 100 g/ kg b, wt, COFREDFERIL, =
BRI D 28 BEICERBARKERE REEA ST,
DEONFTA—E—FRNT, KB, ER/S—
V.BHREE MKRFE. BFLVBRBELGBEONT
NIZBEVWTLELEMEICEELGERIERONFEE
ATUIz, LGS HBIREZHBERICEY,
100 4 g/ kg DEEIZH T EEED B S S LUE
EOMEFEIABES,NZEINT-, wt, OTALCTN
DEHDIAIAINF IV EREBLIZT VT, #ht=b
DHAEDHERIE. EREFoEEAD OTA B&LU
CINBORZO2SEMHEZRETIRVNDEED
HLDTY,
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For short-term chemical inhalation

exposures to hazardous chemicals, the

FELEDE~DERLZHNRAREDZS. &
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incidence of a health effect in biological
testing usually conforms to a general
linear model with a probit link function
dependent on inhalant concentration C
and the duration of exposure ¢ The
National Academy's Acute Exposure
Guideline Levels (AEGLs) Committee
relies on these models when establishing
AEGLs. Threshold concentrations at
AEGL durations are established by the
toxic load equation Ctx t = constant,
which toxic load exponent n (TLE or n-
value) directly follows from the bivariate
probit model. When multiple probit
datasets are available, the AEGL
Committee routinely pools studies'
incidence data. Such meta-analytical
models are valid only when the pooled
data are homogeneous, with similar
sensitivities and equivalent responses to
exposure concentrations and durations.
In the present study, the homogeneity of
datasets meta-analyzed by the AEGL
Committee was examined, finding that
70% of datasets pooled by the AEGL
Committee are heterogeneous. In these
instances, data pooling leads to a
statistically invalid model and TLE
estimate, potentially resulting in under-
or over-estimated inhalation guidance
levels. When data pooling is
inappropriate, other meta-analysis
options include categorical regression,
fixed-effect and random-effects models,
or even designation of a key study based

on scientific judgement. In the present

ANRE CLABHMBtITKETHTOEYNI UV
HEFEAL-—ROIRET VICERLET , E
MYT7ATI—DAURBEAIFFAUL AL (AEGL)
ZBRIT.AEGL ZFEL T HEEICTNLDETIVIC
RELET . AEGL HIHIOLEMEREIL,. SHEE
FOX Cnxt=FEHRICK>THEIINET . DM
BEEHNTLE FE n B (X 2 EET0EVME
TILOSEERVET  EHOTOE VT —2E Y
HF AT EEAIGE . AEGL ZERIXEHMICHE
DFHERT—HET—ILLET, COLIBAIHHE
TILE T—LENFT N — T BRELRBR
ELHHEICRTIRIEDNEETHIISRICOAHER
TY . AAETIE. AEGL ZERICE>THAIDHS
NI=T—REyr D — &AL H AEGL £
BRICESTT—ISh=T—2EVbD 70%HEE
THHIEDNDOMYEL, SNEDOHITIE, T—4D
T—IVISEY  EMICEDLETILETLE DR
LYNBEHIN RATA T ALAR)LAEDNETZ
([FBKRICEHRIBEEAHYET, T—F2DT—ILH
TEYGEIBE MDA TA T avICE A7
ALER. BEEHNREIVEENRET L. SHITE
PRI E I EFEGHAROIEESZEENE
T, MAEDEETIE. TLE A2 DA T av (.
HMETREE R LT DRERICEHSINTLE
D
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work, options of TLE meta-analysis are

summarized in a decision tree contingent

on statistical testing.

Research article

Safety evaluation of E12, W8, X17, and Y9 potatoes: Nutritional evaluation and

90-day subchronic feeding study in rats

Pushkor Mukerji, Gary W. Rudgers, Christopher Gibson, Jason M. Roper
Reg. Toxicol. Pharmacol., 2020; 115: Article 104712
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The nutritional and health effects of four
biotech potato events, E12, W8, X17, and
Y9, were evaluated in a subchronic
rodent feeding study. E12 contains
pSIM1278 insert DNA derived from
potato and designed to down regulate
potato genes through RNAi. These
changes result in reduced black spot and
reduced acrylamide. W8, X17, and Y9
contain the DNA inserts from pSIM1278
and pSIM1678 to further reduce
acrylamide and express a gene from wild
potato that protects against late blight.
Rats were fed diets containing 20%
cooked, dried potatoes from these four
events and three conventional potato
varieties. Compositional analyses of the
processed potatoes and the rodent diets
demonstrated comparability between the
four events and their respective
conventional varieties. Rats consumed
the diets for 90 days and were evaluated
for body weight, dietary intake, clinical

signs, ophthalmology, neurobehavioral

A DDNATIDHAEARUR E12, W8, X17,
BEIU Y DRBLBREADEZENTIGH T >R
DEBHMRTHEINELIZ, E12 (TF v HSE
B D pSIM1278 44—k DNA A& FEN . RNAI
ENLTOYHAEEEBEFES LT 5L
SICEFHEINTUVET . ChoDEFICKY, E2ad
WAL TOVLTIRNHDLES, W8 X17. Bk
U Y9 IZ[E. pSIM1278 & & U pSIM1678 Hr 50D
DNA AU H—rDREFENTEY . TUVILTIFESD
ICEIEL .. BRNSRETIHEOC YA ENDE
EFERRILET, SYMIE. INE 4 DDIRY
FNSD 20%FRBEHENEOvHAEL 3 DDRERK
DONHAEMEEEOREZERFEL. MISHh
oY A ELEEREOREOHBAIE. 4 DDA
NUMENENDREDHIBED LLE T REMZ R
LFELfz. Y& 90 BMBSR4ERL. KE. &S
EIWE . ERREIE, IRE, BRITEFN/ 544
— BRRRER BRESE. ARNFES, LU
HREZ(C OV TEHESNEL . HERBEROK
RELTOERBIIBERSN G, of=, ChODEER
[£.E12, W8, X17, F=[L YO DA HAEEEL
BRlE. RO H/EREORBRERLILNER
LTRENTEEENBOELSEHEREE M TL
9,
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parameters, clinical pathology, organ
weights, gross pathology, and
histopathology. No adverse effects were
observed as a result of test diet
consumption. These results support the
conclusion that foods containing E12,
W38, X17, or Y9 potatoes are as safe,

wholesome and nutritious as foods from

conventional potato varieties.
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A novel approach to monitor skin permeation of metals in vitro

Klara Midander, Linda Schenk, Anneli Julander
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How metals permeate skin is poorly
understood. Risk assessments tend to
take default approaches to account for
the dermal route, often using numbers of
questionable relevance. Moreover,
simultaneous exposure to multiple
metals may affect the permeation of
individual metals. To investigate this, we
developed an experimental setup where
receptor medium circulates directly from
a conventional diffusion cell for in vitro
skin absorption into an inductively
coupled plasma mass spectrometer (ICP-
MS), enabling continuous measurement
of metal concentration. Full-thickness
piglet skin was used as diffusion barrier,
artificial sweat as donor medium and

phosphate buffered saline as receptor

medium. Percutaneous absorption from

ERAEEIZEDLIITRBT HMNITRHA ST
FR A, RS, EREREZHRAT H-HIT
THILNDTTO—FEEDERALNHY . FHLLEE
HOHZLIELEERALET . oIz BROEREIC
EICSoShbE BLROERDEEICHEEER
RN HYET . ChERAET H-0IZ, iEED
AL A SERE. in vitro BEERINEZFERKETS
AIEEHHE(ICP-MS) [LRRIE . EREED
BIRIEERIREICT DEBR VT TERRLEL
f=oe EBDFHBEOREZIER/ )T ELTERL. A
TFEFF—EMELTHERL., VUBEEEERIR
KeZEFEMELTHERALZ, 2mmol /L D=y
TV ANILh V8L, E2E 3 DT RTEMAHE
HEfh B o DERRINE 2 BEERLE
Lf-. REIZRFEN-ERE. BERICEELLSh
2o YTV ORRBIRT. EERBLYLERIRE
DAEDEN STz, T/NLREYALIZDNTIK, D
LIHGENFHSH TR ANz, 3EDEEDH
ROEN 1 EOBRBERICKEICREIN. EEBE
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donor medium containing 2 mmol/L of
nickel, cobalt, or chromium or all three
combined was monitored for 2 h. Metals
retained in skin were quantified post-
exposure. Percutaneous absorption of
nickel was faster in single than in
combined exposure; for cobalt and
chromium no such difference was
apparent. Similar amounts of the three
metals were retained in skin after single
exposure, and retention was consistently
higher for each metal after combined
exposure. This study provides proof-of-
concept for a method that reliably detects
concentration changes in physiologically
relevant medium. It may shed light on
skin absorption and permeation kinetics
of metals and risks associated with metal

exposure.

BRORBRIEEET-ELTEN 21z, COHR
(T, £ BZHCEET SRR DRELILEHERICHR
HY oA EDBMERAZRELES . TN &R
DEERNE LV RBBEEEREEEICEET D)
AIITHREHTHMBLNERE A,
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Pesticides represent an economical,
labor-saving, and efficient tool for pest
management, but their intrinsic toxic
properties may endanger workers and
the general population. Risk assessment
1s necessary, and biological monitoring

represents a potentially valuable tool.

Several international agencies propose

BEI.EHREEOLOHOBENTE NSN3
EWEY—ILTETH . TOERFOHEIEFHBEO—
BEREERICIS T AIREEAHYE S, YRV
PRETHY ., EYMENET=2) T LB ENICEE
DHBY—ILTT , LKOD D EFHEIL. $FICKE
MNE—REMICIRIRENDME DN T, £EYFHIR
EIEHMBENEFRELTWET . BERBELURVET
D= DEYMEHE=2) T IFBERGRIRO &
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biological exposure indices (BEI),
especially for substances which are
commonly absorbed through the skin.
Biological monitoring for pesticide
exposure and risk assessment seems a
natural choice, but biological exposure
limits (BEL) for pesticides are lacking.
This study aims at establishing
equivalent biological exposure limits
(EBEL) for pesticides using real-life field
data and the Acceptable Operator
Exposure Level (AOEL) of mancozeb as
the reference.

This study included a group of 16
vineyard pesticide applicators from
Northern Italy, a subgroup of a more
extensive study of 28 applicators. Their
exposure was estimated using "patch"
and "hand-wash" methodologies, together
with biological monitoring of free
ethylene-bis-thiourea (ETU) excretion in
24-h pre- and post-exposure urine
samples. Modeling was done using
univariate linear regression with ETU
excretion as the dependent variable and
the estimated absorbed dose as the
independent variable.

The median skin deposition of mancozeb
in our study population was 125 pg,
leading to a median absorbed dose of
0.9 pg/kg. The median post-exposure
ETU excretion was 3.7 pg. The modeled
EBEL for mancozeb was 148 pg of free
ETU or 697 pg of total ETU, accounting
for around 75% of the maximum

theoretical excretion based on a mass

STIH., REDEYMEHRFERS (BEL) FRITT
WEY,

COMRIFE. EEDI—ILET—2EIVET DR
BEINDZARL—5—RBELANIL(ACEL)E#SHEL
TEHEALT. BEDRZEDEYMFHMEZRA
(EBEL) M35 EEAMELTLET,
COWEICE, A2V T DT BD BEE T E
16 ADTIV—T ., 28 ADEAED LY LEEHRE
DY TTIN—THREENTVELIZ, TNEDRE
(&, TR FIBKUTFHW DO FERRE. 24 BED
RENBLURBERORY VT IL b DRI TFLY
EXFARE (ETU) O EMFEHE=2)T %
BERALTHESNELz, ETIVVY L. REEHEL
TETU #itt 2 SEEERMEIREERAL, MIE
HELTHERIRELZERAL TITHOhEL -,
MEEOMEERICHITEI ETDRELBEDH
BB 1254 g THY., RIS = R{EIL 091 g/
kg TLTz. BRZEHD ETU HEtt D hR{BEIZ 3.7 1 g
TlLiz. ¥2aE€TDETIVIESNT- EBEL (£, 148
ug MR ETU £-1% 6974 g DEE ETU TH
U MBRXZETIVIZE IKERREREHEDH
75%%F O TVEL, FHRITHY . EHITTE
FEONMERIZEDVTOETH. Tz DFERIL.
EEIRDELEIN I EMFMHIIREELRET
5FIEEZRLTULET,
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balance model. Although preliminary and
based on a small population of low-
exposed workers, our results
demonstrate a procedure to develop
strongly needed biological exposure

limits for pesticides.
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Calculating safety margins using total plasma concentration versus unbound

plasma concentration - does it make a difference?
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Safety margin, a key aspect of any non-
clinical toxicity studies, is calculated by
dividing the systemic exposure (AUC) at
NOAEL (No Adverse Effect Level) in
toxicity studies by the clinical exposure.
The validity of using total plasma
concentration (Cp) to calculate AUC is
often discussed, as it is the unbound
plasma concentration (Cup) that elicits
the pharmacological and toxicological
effects. Data regarding plasma protein
binding across species was collected for
114 MSD small molecule compounds
which had been discontinued from
development either due to non-clinical
toxicity or due to clinical Adverse Effects.
A >3-fold difference in unbound fraction
in plasma (fu,) was selected as a
meaningful difference in plasma protein
binding between non-clinical species and

humans. In rats, dogs and non-human

FERRBERROEELGAETHIZTLEY DY
(. FHERBRD NOAEL(FEZELL) TOL 5
& (AUC) ZER IR ZE TRID LISk TR ESNE
¥, AUC Z5tE ¥ 5=0IfmigiReE (Cp)EEA
THILDZEL T EEFNELUEMFNEE
EHRTHIFFESMERE (Cup) THAH, LIEL
FHBRSINETT BRI TOMEL /O EHREEIZHE
35T 4%, FERRSHF - FERESERDT:
HICEAFENF LS 114 D MSD My FLED
IZDLWTIRESNFELT -, FERIRTESE RS DRI D M
BAVNVBEREDEROHDHERELT, M3
(fup) DIEFEEE S D 3 EULDERNFERSNE
Ltz DY AX BLUEFUNDERETIE. ILE
WMD) 3~5%IZ, ERELER TS RV EREE
IZ3BEBRAIENHYFELI. ChibDILEYDE
HETOT7M IO <HEE. fup ZHARAAZED
REFOFEE. ChoDEEMDF LT DA
TWAEEERfTITONEL =z, LI=A > T, fup (45—
ANAT—RTREY—DU D HEICEIEHEEA
TEFETH. ZET—CUDFEICfup ZBERIC
FRATAILIFRISNFEE A,
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primates, approximately 3—5% of the
compounds had a >3-fold difference in
plasma protein binding than humans.
Following assessment of toxicity profile
of these compounds, it was concluded
that calculation of safety margins after
incorporating fup would have still led to
the discontinuation of these compounds.
Therefore, although fup can still be used
for calculation of safety margin on a case
by case basis, the routine use of fu, for
calculation of safety margins is not

warranted.
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Safety assessment of astaxanthin from Haematococcus pluvialis: Acute toxicity,

genotoxicity, distribution and repeat-dose toxicity studies in gestation mice

Tingting Niu, Jiawei Zhou, Feng Wang, Rongrong Xuan, ... Haimin Chen
Reg. Toxicol. Pharmacol., 2020; 115: Article 104695
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Natural astaxanthin is the strongest
antioxidant ever discovered, with many
biological functions, and it is widely used
in the fields of health food and
biomedical research. In the present
study, we aimed to investigate the
plasma concentration, distribution and
safety of astaxanthin from
Haematococcus pluvialis in pregnant
mice. In the acute studies, the oral LDso
of astaxanthin was greater than

20 g/kg bw. In mouse bone marrow

micronucleus test, 10 g’kg bw

astaxanthin did not cause damage to

RKATAAXHYUFUE, CNFETICHEREN =R T
RUBNGMBRILMETHY . ZLDOEYFHIBEE
ZHEATHY . BEERCEVEFHEDAEHTA
FEAHESNTOWET KRR TIE, EIRFD TV RIZ
BIFBATPIVARTILETYRMBDT REAFHY
FUOMBPRE. N ABIUVREMZRAETTHLE
Bl REERTIE. 7RE2FHUFoORKAO
LD50 [£ 20 g/ kg-bw ##BZ TWVEL =, YT OREEE
IMERERTIZ. 10 g / kg-bw 7 RAFHUF U FHE
IRPDIYIRDEBARELUVAARAIREEICIEEGEE
Bz 4imof=, 500 mg/kg-bw PREFHFoD
BREEKEIZ&HEERE. MREROTREIXHFY
BEIL 8 BRI TR ANE(55.7 g/ L) ITEL . 48 BEFE
FICERICRBIINEL, RIEEREGEHHRERT
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chromosomes and mitotic apparatus of
pregnant mice. After treatment with a
single dose of 500 mg/kg bw astaxanthin,
the concentration of astaxanthin in
plasma reached the maximum at 8 h
(55.7 pg/L), which was completely
metabolized after 48 h. In the repeat-
dose toxicity test, 100, 250 and

500 mg/kg bw astaxanthin showed no
abnormalities in terms of body and organ
weight as well as hematological and
biochemical parameters in clinical
observation throughout the pregnancy.
During pregnancy, the liver accumulated
the highest content of astaxanthin, while
the eye exhibited the least. The results
indicated that administration of
astaxanthin from H. pluvialis throughout

pregnancy had no adverse effect on mice.

(. 100. 250 & &1 500 mg / kg-bw 7 RAF4>
FUIE ERPDEREEICENT, AES S VE
HEELLVICMBREE LVEILFEH/NATA—E
—ICBL CTEE LRI of =, 1EIRTP ., FFREE 7 X
AXHYUFUONREERETERLELLA. RITH
BOEAELERLEL. BRIL. FIRF D H.
pluvialis MDD T RAEFH U FoDFEEMNTIRIC
BB RIS SF2EERL -,
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Natural and synthetic dyes are widely
used in foodstuff, medicines and
cosmetics industries to enhance and/or
restore the color of the final products.
This study aimed to evaluate the safety
of oral consumption of one carotenoids

and anacardic acids-enriched extract

(CAE), obtained by green extraction from

RAEHEARERT. BM.EER LHRER
T.RREROBEM LFIFETTEIHIZEL
FERENTOET, CORRIF. AVa1—Pa1—RE
EDBEIENTHDIHh1—TyT I EBHEHEN ST
—UHEICE-THELNIZ. L DOHAT/ARETF
HILRERICECHEY (CAE) DR DEROR LM%
T A LEBERNELTVET . BVEREETD
CAE [F. HILLWRARMELTIRETEFY . EEH
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cashew apple residue fibers, a byproduct
of the cashew juice industry. Presenting
intense yellow color, CAE could be
proposed as a new natural dye. Single
and repeated-dose oral toxicity (30 days)
were evaluated in female Swiss mice at
doses ranging from 50 to 1000 mg/kg,
while (anti)mutagenic effects were
evaluated in CHO-K1 cells (in vitro
Cytokinesis-Block Micronucleus assay -
CBMN) and in erythrocytes collected
from murine bone marrow (in vivo). CAE
did not induce toxic or mutagenic effects
in female mice even after 30 days of
treatment, regardless of the dose used.
Considering cyclophosphamide (CPA)-
challenged animals treated with CAE,
neither antimutagenic effect was
observed nor CAE increased CPA-
mutagenic effects although in vitro
CBMN results indicated that CAE might
increase methyl methanesulfonate-
induced micronuclei (MN) frequency
besides promoting reduction on CPA-
induced MN frequency. The obtained
results suggest that CAE may be a safe

source of carotenoids with potential use

as industrial dye.

FUREHRSHZEOEM (30 B)IX 50~1000 mg / kg
DEHBEDAETHDRARTIRXTEFESh., (1)
FERMHMRIE CHO-K1 Hifa TEEHEiE L EL = (in
vitro #ifaE A H-T OV /IMET vt 4(- CBMN) &
U IR B SIRELFZFRIME (in vivo) , CAE
%, 5 2(CBFA<. 30 BEDAEETLIE<D
RAITEUFRFEEREZFR LGN o1z, CAET
WEINT-UORIT7IR (CPA) REBMEEE
LT.MEEREDREIHERINT . CAE [F CPA
FRMOFETOREICIMZ T CAE BNAZURJLRY
BEATFILER/IMZ (MN) SEEZEINSE SRR
BHBHILERLIZA. CAE |4 CPA EERMEEEE
mEEiahof MN BIRE. Jon-#ERIE. CAE
NART/ARDRLLGHERTHY . TEREHE
LTOERDARESEAHHEETELTVET,
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Experimental data of all 143 organic
pigments registered with the European
Chemicals Agency, of which 88 were
listed in a nanomaterial inventory, was
retrieved from the registered substance
fact sheets. Availability of the data was
93% for solubility, 82% for bacterial
mutagenicity, 79% for acute oral toxicity,
75% for irritation, 59% for skin
sensitisation, 36% for repeated dose
toxicity and 34% for each clastogenicity
and mutagenicity in mammalian cells
and 23% for toxicity to reproduction.
Pigments mostly had a water and octanol
solubility of significantly below 0.1 mg/L,
but fourteen were found to be of higher
solubility. None were irritating to skin
and eyes. Except for the metal salt and
the B-naphthol pigments, none of the
insoluble pigments showed adverse
effects up to limit doses indicating that
poor solubility prevents systemic uptake
of toxicologically relevant amounts. The
few available toxicokinetic data shows
absence of metabolism or significant
uptake and is in support of this.
Occasional effects observed on bacterial
mutagenicity and skin sensitisation are
attributed to impurities. There is no
indication that for organic pigments
other particle characteristics such as
surface area or morphology have an
impact on the investigated toxicological

endpoints.

ML ZMEFTICEZRSNATINS 143 DT RTO
EHERORERT—4T, Z0O55 88 HH/#HA
URUKJICYRPENTWELEZD, BiFSn-ME
DIFIR—ERBEINEL, T—2DOEAH
(&, BAREA 93%. MEDEERMEA 82%. At
BEOSMM 79%. REBED 75%. KEBAEHEA
59%., RIEHRGHEMH 36%. WMILBEDNE LEHAHE
BERMEEREMD 34% TLIz, ML EE~D
EHEDHD 23%, BEFRHIIFLALE 0.1 mg/LEKX
MBICTESKEAVZ/ —ILDBBEEZRLEL
M. 14 OBEBENSLNIELNHLMFELE, EEW®
BERIHT2LDEHYFELATL. 2BIELL-T
Th—ILEERZRVT, TARER VLTI ERA
AEFTEZELRIT . BEENMEL-OIZEH
EHIEETLIENLFERMNHITFONSIEETR
LTULET WO DFIAF RN R T4
RAT—HE. REORMFIFHEELRYRAAET
L.ChEZHLTVWFET . HEOEERRES LUK
[ERAEMEICHBIN DT ORZE L, FMMILD
HLOTY, AREHOGE, REBOBELLE O
DR FHENRAEIN-EMFENIURRAUMIE
BEERBEVSRIEFHYFEE A,
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A retrospective analysis of worker blood
lead levels (BLL) was conducted using
blood lead data collected by four bridge
painting contractors before and after
lead exposure. The objective of the study
was to evaluate the effectiveness of
exposure controls in preventing elevated
blood lead levels (>25 pg/dl) during
bridge painting projects. The contractors
selected for the study submitted BLL
data for 289 workers representing ten
work tasks and 11 bridge painting
projects. In total, 713 blood lead levels
results were evaluated.

The mean blood lead level for all work
classifications combined was 10.9 pg/dl
at baseline compared with 14.9 ng/dl
after two months of exposure and

15.0 pg/dl after four months of exposure.
Two months after initial exposure, 29%
of the painters and 35% of the laborers
had a 10 pg/dl incremental increase or
greater in blood lead level. Likewise, 18%
of the painters and 26% of the laborers
had a blood lead level greater than

25 ng/dl during the same time. The blood
lead levels that exceeded the 25 pg/dL
threshold ranged from 30pg/dL-63 pg/dL

EX B DM ERE (BLL) DM RS HTIE. $alR
BORTRIC4A DOBEREFEEENIRELMP
taT—AEERALTITHhhELZ. CORED B
T BoOBETOD/bhOmMFREEDNOLER >
2509/ d)ZERFLLET B0 DIREEBRD A MEET
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(X.10 DEELRVE 11 OBOZEETODIINE
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BET. 713 OMAF LRI OFERA SIS EL
T=o
TRTOEESFEEAEHLETHMm AL A
JUIE, R—Z542T 10.9ug/ dl THHF=DIZHL. 2
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for painters and 26 pg—56 pg/dL for
laborers.

All work tasks with high-intensity
exposure (abrasive blaster/painter,
abrasive blaster, painter & laborer)
experienced an average blood lead level
increase that ranged from 0.2 pg/dl to
8.9 pg/dl two months after initial
exposure. Blood lead testing conducted
after modified exposure controls (two
months after the initial follow-up blood
testing) were implemented showed a
decrease in average blood lead levels
(range —0.14 ng/dl to —2.7 pg/dl) for two
high-intensity exposure work tasks. In
comparison, the other two high-intensity
work tasks had moderate increases
(range 1 ng/dl to 2.4 pg/dl). The modified
exposure controls included an increase in
the air velocity inside of the work
containment and an administrative
control in the form of additional worker
training on lead exposure prevention.
The reduction in the 95th percentile
(point estimate) BLL exposure profile for
each exposure group at the 4-month
follow-up blood testing period is
associated with modified exposure
controls.

Ineffective exposure controls were
identified through the analysis of worker
BLLs. We found two exposure groups
(laborer and painter) whose 95th
percentile (point estimate) exposure
profile was greater than the OSHA

construction lead standard's targeted
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BLL goal (25 pg/dl) during the first two
months of exposure. Our research
findings provide support for monthly
blood lead testing after baseline until

blood lead levels are controlled to an

acceptable concentration.

Research article

Nonclinical cardiovascular safety evaluation of romosozumab, an inhibitor of

sclerostin for the treatment of osteoporosis in postmenopausal women at high

risk of fracture

James R. Turk, Aimee M. Deaton, Jun Yin, Marina Stolina, ... Rogely Waite Boyce
Reg. Toxicol. Pharmacol., 2020; 115: Article 104697

Original

Google translation

Romosozumab (EVENITY™
[romosozumab-aqqg in the US]) is a
humanized monoclonal antibody that
inhibits sclerostin and has been
approved in several countries for the
treatment of osteoporosis in
postmenopausal women at high risk of
fracture. Sclerostin is expressed in bone
and aortic vascular smooth muscle
(AVSM). Its function in AVSM is unclear
but it has been proposed to inhibit
vascular calcification, atheroprogression,
and inflammation. An increased
incidence of positively adjudicated
serious cardiovascular adverse events
driven by an increase in myocardial
infarction and stroke was observed in
romosozumab-treated subjects in a
clinical trial comparing alendronate with
romosozumab (ARCH; NCT01631214)

Romosozumab (EVENITY™[>K[E ¢ romosozumab-
aqqg)) (&, RILBRFUEBRET HEMEE/VO—
FILRAETHY., BROVRIDNE VAR EO XM
DEHLESEDBEIZDONT, LOADETEER
INTVWET RILVARFUIE BB LU RBIIRME
FiBH (AVSM) [TRBELTLET ., AVSM IZEITD
ZTOWBEITHATI N, MERRIL, 7TO—LiE
7. BLUREFNFITHIEMNRRINTVETS,
IDAERELNZEDOEMIZL>TEIERI SN TE
BHICHRESNZFZNGDNERDEEEROHK
ERQEME, FLUROR—FEOEXTTELEL
1= R 3XE& (ARCH; NCT01631214) TAEY XY T
ERGINHBRETHESINELLD, TS5tRx
FEERER (FRAME; NCT01575834) , (Mgl & % (=%t
FTERILARFUHAKIZKDRILARFUBAED
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AENGIEERREEF/ S —CFRELEL. B
TEHNFMHMBELBRIND, 77— LMEEIR
BILEOHEICADDLT . BYPETILOLMER
(S BHRERD, ILRER M, F(EEREOEEEY
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but not in a placebo-controlled trial
(FRAME; NCT01575834). To investigate
the effects of sclerostin inhibition with
sclerostin antibody on the cardiovascular
system, a comprehensive nonclinical
toxicology package with additional
cardiovascular studies was conducted.
Although pharmacodynamic effects were
observed in the bone, there were no
functional, morphological, or
transcriptional effects on the
cardiovascular system in animal models
in the presence or absence of
atherosclerosis. These nonclinical studies
did not identify evidence that proves the
association between sclerostin inhibition
and adverse cardiovascular function,
increased cardiovascular calcification,

and atheroprogression.

Motz, ChoD IR TIZ, RILORFUH
ELEEGDMEREE, DOERKIEDEM, B&
U7 TA—LETEDBELEAT DA RITHER
NFEHATLI,

Research article

Clinical epidemiology studies on potential effects of endocrine disrupting

chemicals (EDCs) should exclude subjects with obesity as determined by BMI

Carr J. Smith, Thomas A. Perfetti, A. Wallace Hayes, Sir Colin Berry
Reg. Toxicol. Pharmacol., 2020; 115: Article 104711
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Obesity as determined by BMI is a
confounder in clinical evaluations of the
effects of endocrine disrupting chemicals
(EDCs). Validated regulatory tests are
used to determine whether a chemical
acts via a mode of action (MOA) that

affects estrogen, androgen, thyroid or

steroidogenic pathways. Test batteries
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1. BLUBMERNEENFET , AR, EDCs A
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for evaluating EDCs include QSAR, in
vitro assays, and animal testing. Studies
suggest that EDCs pose the greatest risk
during prenatal and early infant
development when organ systems are
developing. Health effects include
lowered fertility, endometriosis, and
cancers associated with estrogenic
activity. Epidemiology studies on adverse
effects of EDCs in the general population
are difficult to conduct due to very low
exposures of EDCs in non-occupational
cohorts, and lack of exposure
measurements between cases and
controls. In contrast with very low levels
of hormonal perturbation from nano-
molar to micro-molar exposures to EDCs,
adipose tissue in obesity alters estrogen,
testosterone, thyroid stimulating
hormone, and inflammation levels.
Obesity in pregnancy and gestational
diabetes are associated with adverse
outcomes in infants and children
including autism, poor motor skills,
lowered 1Q, and altered birth weight.
Neonatal effects of obesity are
confounded by average lower socio-
economic status. The already perturbed
endocrine balance in overweight or obese
persons renders them particularly
worthy subjects for clinical epidemiology
investigations on the possible effects of
endocrine disrupting chemicals.
However, inclusion of subjects with
obesity requires accounting for

potentially confounding effects of the

FHERMNKELTOWSEARISIUSEDOHRESDIC
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DFLEICIE, EWEEENDET ., FERELE., 5LV
IRMATURREEICEET SN EENE T, — i
£HIZHIT5 EDC DEFEICEHT HEFHEL.
JEREDR—MIE TS EDC DIEBNFERIZDR
EFIETROBOBRBREELTELTLNST:
H.EETLDONELL, EDCADF/ELNDY
AVOELADBEENSDFEFEITENLRILORIL
EUEBEEXEMIC, EEOEAERE, XA
T TARRTAY BRBRIBHRILEY BLUH
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hormonal influences arising from excess
adiposity. If subjects with obesity are to
be included in clinical epidemiological
evaluations related to hormonal effects,
the subjects should be classified by body
fat percentage rather than by the much
less exact measure of body mass index
(BMD).

Review article

Pulmonary toxicity of silver vapours, nanoparticles and fine dusts: A review

Niels Hadrup, Anoop K. Sharma, Katrin Loeschner, Nicklas R. Jacobsen
Reg. Toxicol. Pharmacol., 2020; 115: Article 104690

Original
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Silver is used in a wide range of
products, and during their production
and use, humans may be exposed
through inhalation. Therefore, it is
critical to know the concentration levels
at which adverse effects may occur. In
rodents, inhalation of silver
nanoparticles has resulted in increased
silver in the lungs, lymph nodes, liver,
kidney, spleen, ovaries, and testes.
Reported excretion pathways of
pulmonary silver are urinary and faecal
excretion. Acute effects in humans of the
inhalation of silver include lung failure
that involved increased heart rate and
decreased arterial blood oxygen pressure.
Argyria—a blue-grey discoloration of
skin due to deposited silver—was
observed after pulmonary exposure in 3

individuals; however, the presence of
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silver in the discolorations was not
tested. Argyria after inhalation seems to
be less likely than after oral or dermal
exposure. Repeated inhalation findings
in rodents have shown effects on lung
function, pulmonary inflammation, bile
duct hyperplasia, and genotoxicity. In our
evaluation, the range of NOAEC values
was 0.11-0.75 mg/m3. Silver in the ionic
form is likely more toxic than in the
nanoparticle form but that difference
could reflect their different biokinetics.
However, silver nanoparticles and ions
have a similar pattern of toxicity,
probably reflecting that the effect of
silver nanoparticles is primarily
mediated by released ions. Concerning
genotoxicity studies, we evaluated silver
to be positive based on studies in
mammalian cells in vitro and in vivo
when considering various exposure
routes. Carcinogenicity data are absent;

therefore, no conclusion can be provided

on this endpoint.
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PBPK model reporting template for chemical risk assessment applications

Yu-Mei Tan, Melissa Chan, Amechi Chukwudebe, Jeanne Domoradzki, ... Michelle

Embry

Reg. Toxicol. Pharmacol., 2020; 115: Article 104691
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Physiologically-based pharmacokinetic
(PBPK) modeling analysis does not stand

on its own for regulatory purposes but is

PRIV -FEYEIRE (PBPK)ET LT 2
%, BE B TENBRIZI DD TIEHYEEA
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a robust tool to support drug/chemical
safety assessment. While the
development of PBPK models have
grown steadily since their emergence,
only a handful of models have been
accepted to support regulatory purposes
due to obstacles such as the lack of a
standardized template for reporting
PBPK analysis. Here, we expand the
existing guidances designed for
pharmaceutical applications by
recommending additional elements that
are relevant to environmental chemicals.
This harmonized reporting template can
be adopted and customized by public
health agencies receiving PBPK model
submission, and it can also serve as
general guidance for submitting PBPK-
related studies for publication in journals
or other modeling sharing purposes. The
current effort represents one of several
ongoing collaborations among the PBPK
modeling and risk assessment
communities to promote, when
appropriate, incorporating PBPK
modeling to characterize the influence of

pharmacokinetics on safety decisions

made by regulatory agencies.
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Review article

How the 62-year old Delaney Clause continues to thwart science: Case study of

the flavor substance B-myrcene

Susan P. Felter, Craig Llewelyn, Lisa Navarro, Xiaoling Zhang
Reg. Toxicol. Pharmacol., 2020; 115: Article 104708
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The Delaney Clause is a provision of the
1958 Food Additive Amendment to the
Food, Drug and Cosmetic Act of 1938
which stipulates that if a substance is
found by the Food and Drug
Administration to be carcinogenic in any
species of animal or in humans, then it
cannot be used as a food additive. This
paper presents a case study of B-
myrcene, one of seven synthetic
substances that was challenged under
the Delaney Clause, ultimately resulting
in revocation of its regulatory approval
as a food additive despite a lack of safety
concern. While it is listed as a synthetic
flavor in 21 CFR 172.515, B-myrcene is
also a substance naturally occurring in a
number of dietary plants. The exposure
level to naturally-occurring B-myrcene is
orders of magnitude higher (estimated to
be 16,500 times greater) than the
exposure via B-myrcene added to food as
a flavoring substance. The National
Toxicology Program conducted
genotoxicity testing (negative), a 13-week
range-finding study, and a two-year
cancer bioassay in B6C3F1 mice and
F344/N rats. An increase in liver tumors
was seen in male mice and kidney
tumors in male rats, ultimately resulting
in B-myrcene being classified by IARC as
a Class 2B carcinogen and being listed on
California Proposition 65; in contrast, B-
myrcene is not classified as a carcinogen

by any other regulatory authority. The
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doses administered in the NTP bioassay | P&X2IIHTHEHEEDRHICEELRIFLET,
were five-six orders of magnitude higher | SEDOAHIEKEFT HEROERICHLHBWEERE
than human exposures, and the FDA THRAREL, KB, FFEGFEUERNAMEE
concluded after a thorough evaluation FEAEITHEHSHEINEINTY,

that there was no safety concern
associated with the use of B-myrcene as a
flavor substance at the current use level.
The Delaney Clause, however, does not
consider the exposure potential or the
human health relevance of effects
observed in animals. The lack of options
available to the US FDA led to the 2018
decision to remove B-myrcene from the
list of approved food additives. This
revocation has contributed to the ongoing
erosion of trust in regulatory agencies
(and industry), which has both economic
implications for food manufacturers and
consumers alike, and implications for
consumer perception of safety of the US
food supply. It is time for us to reconsider
the rationale behind any legislation that
relies on classification alone, and
whether there is, in fact, a reason to still

classify nongenotoxic carcinogens at all.
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polysiloxanes and silanes in the SENS-IS assay” [Requl. Toxicol. Pharmacol. 98
(2018) 209-214]

Thomas Petry, Axel Bosch, Farah Koraichi-Emeriau, Dorothea Eigler, ... Shawn Seidel
Reg. Toxicol. Pharmacol., 2020; 115: Article 104710
1. Download PDF

Original Google translation



https://www.sciencedirect.com/science/article/pii/S0273230020301367
https://www.sciencedirect.com/science/article/pii/S0273230020301367
https://www.sciencedirect.com/science/article/pii/S0273230020301367
https://www.sciencedirect.com/science/article/pii/S0273230020301367/pdfft?md5=fa4690498aef1eb366aae1265f772802&pid=1-s2.0-S0273230020301367-main.pdf

	Regulatory Toxicology and Pharmacology Vol. 115 (2020) October
	Full text access
	Editorial Board
	Discussion
	Deriving harmonised permitted daily exposures (PDEs) for paracetamol (acetaminophen) CAS #: 103-90-2
	Discussion
	Replacing the refinement for skin sensitization testing: Considerations to the implementation of adverse outcome pathway (AOP)-based defined approaches (DA) in OECD guidelines
	Research article
	Hydroalcoholic extract of leaf of Arachis hypogaea L. (Fabaceae) did not induce toxic effects in the repeated-dose toxicity study in rats
	Research article
	Toxicological evaluation of exosomes derived from human adipose tissue-derived mesenchymal stem/stromal cells
	Research article
	Effect of low- and high-level groundwater arsenic on peripheral blood and lung function of exposed rural women
	Research article
	Toxicological testing of a photoactive phthalocyanine-based antimicrobial substance
	Research article
	Confidence interval function analysis to evaluate the risk of mesothelioma among an expanded international cohort of cosmetic talc miners and millers
	Research article
	Risk assessment of unintentional phthalates contaminants in cosmetics
	Research article
	Safety evaluation of Ochratoxin A and Citrinin after 28 days repeated dose oral exposure to Wistar rats
	Research article
	Meta-analysis of animal studies applied to short-term inhalation exposure levels of hazardous chemicals
	Research article
	Safety evaluation of E12, W8, X17, and Y9 potatoes: Nutritional evaluation and 90-day subchronic feeding study in rats
	Research article
	A novel approach to monitor skin permeation of metals in vitro
	Research article
	Establishing health-based biological exposure limits for pesticides: A proof of principle study using mancozeb
	Research article
	Calculating safety margins using total plasma concentration versus unbound plasma concentration - does it make a difference?
	Research article
	Safety assessment of astaxanthin from Haematococcus pluvialis: Acute toxicity, genotoxicity, distribution and repeat-dose toxicity studies in gestation mice
	Research article
	Yellow-colored extract from cashew byproduct – Nonclinical safety assessment
	Research article
	Indicators for lack of systemic availability of organic pigments
	Research article
	Assessment of lead exposure controls on bridge painting projects using worker blood lead levels
	Research article
	Nonclinical cardiovascular safety evaluation of romosozumab, an inhibitor of sclerostin for the treatment of osteoporosis in postmenopausal women at high risk of fracture
	Research article
	Clinical epidemiology studies on potential effects of endocrine disrupting chemicals (EDCs) should exclude subjects with obesity as determined by BMI
	Review article
	Pulmonary toxicity of silver vapours, nanoparticles and fine dusts: A review
	Review article
	PBPK model reporting template for chemical risk assessment applications
	Review article
	How the 62-year old Delaney Clause continues to thwart science: Case study of the flavor substance β-myrcene
	Letter to Editor
	Response to “OECD 428 in vitro dermal absorption mass balance performance based on our in-house database of pesticide studies”
	Corrigendum to “Assessment of the skin sensitisation hazard of functional polysiloxanes and silanes in the SENS-IS assay” [Regul. Toxicol. Pharmacol. 98 (2018) 209–214]



