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Review

Central nervous system tumors in 2—year rat carcinogenicity studies: perspectives on

human risk assessment

Aida Sacaan, Stephane Thibault, K. Nasir Khan

J. Toxicol. Sci., 2019; 44(10): 643-655

Original

Google translation

Rodent /n vivo carcinogenicity bioassays
are required for human risk assessment
and have been utilized in this capacity
for decades. Accordingly, there is an
abundance of data that could be
and analyzed to better
the

xenobiotic—induced

accessed

understand translatability  of
rodent tumors to
human risk assessment. In the past
decade, various groups have published
assessments of the value garnered by
these life—time rodent studies. Results
the
International Council for Harmonization
Expert Working Group (ICH-S1 EWG) on

the predictability of the current testing

and recommendations from

paradigm and proposal for an integrated
approach to human carcinogenicity risk
assessment are pending. Central
nervous system (CNS) tumors in rats are
rare and translatability to human remains
unknown. This
microglial cell tumors (MCT) of the CNS

in rats

review focuses on

including its classification,

nomenclature, incidence and

translatability to human risk assessment.
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Based

immunohistochemistry

emerging
(IHC)

characterization, glial tumors previously

on

thought of astrocytic origin are more
likely MCTs. These may be considered
rodent specific and glucose
dysregulation may be one component
contributing to their formation. Based on
review of the literature, MCTs are rarely
diagnosed in humans, thus this tumor
type may be rat—specific. We propose to
include MCTs as a tumor type in revised
International Harmonization of
Nomenclature and Diagnostic Criteria
(INHAND) classification and all

tumors to be classified as MCTs unless

glial

proven otherwise by IHC.
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WHEAATELTMCT 25052 L BLD
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Perfluorooctane sulfonate induces apoptosis via activation of FoxO3a and upregulation

of proapoptotic Bcl—2 proteins in PC12 cells

Pei Wu, Chuanjin Ding, Meijuan Yan, Biying Qian, Wei Wang, Pingping Su ...

J. Toxicol. Sci., 2019; 44(10): 657-666

Original
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Perfluorooctane sulfonate (PFOS), a
kind of organic pollutant widely found in
the environment and biota, could alter
normal brain development and produce
cognitive dysfunction. For the past
years, the neurotoxic effects of PFOS
have been shown. Recent studies have
proven that PFOS can induce neuronal

apoptosis and cause neurotoxicity, but

the regulatory proteins referred to the

BRSO AEMAIC IR < WL DI D TG Y e
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process have not been clarified. In this
PC12

investigate

used to
the the
expression of apoptosis—related
proteins, forkhead box O3 (FoxO3a) and
pro—apoptotic Bcl-2 We

detected that the levels of cleaved

study, cells were

changes of

proteins.

caspase—3 and cleaved PARP were up—
in PFOS-—treated
PC12 cells by using Western blotting,
and that the apoptotic rate of PC12 cells
was increased significantly by using flow
cytometry, verifying that PFOS could

induce neuronal apoptosis. Western blot

regulated obviously

analysis and immunofluorescence
revealed obvious up-regulation of the
expression of FoxO3a and proapoptotic
Bcl-2 proteins. In addition, knockdown of
FoxO3a gene inhibited Bim expression
and apoptosis. According to the data, we

believe that FoxO3a may play a crucial

role in PFOS—-induced neurotoxicity.
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Gene expression profiling of cultured

mouse testis fragments treated with

ethinylestradiol

Noriko Nakamura, Daniel T. Sloper, Pedro L. Del Valle

J. Toxicol. Sci., 2019; 44(10): 667-679
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Google translation

The assessment of xenobiotic—induced
testicular toxicity is important in drug
vitro

development. Nonetheless, iin

models to test drugs and chemicals that

may cause testicular toxicity are lacking,
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requiring the continued use of animal
models for those studies. We previously
evaluated an /n vitro mouse testis organ
culture system using ethinylestradiol
(EE), a well-studied testicular toxicant,
and demonstrated a dose—dependent
relationship between adverse effects to
germ cell differentiation and increasing
EE
terminated that study after 20 days of

concentrations. However, we
culture due to oxygen deficiency during
germ cell differentiation. Therefore, in
the current study, we aimed to identify
gene(s) with potential for supporting the
histopathological evaluations of
testicular toxicity using /n vitro testis
organ culture system. We cultured testis
fragments obtained from mice at
postnatal day (PND) 5 in & —Minimal
Essential Medium containing 40 mg/mL
AlbuMAX" I and treated them with 0.01
or 1 nM EE on day 1 of culture. On day
20, we collected testis fragments for
RNA
quantitative polymerase chain reaction
(qPCR). We found that phospholipase C,

zeta 1 and testis—specific serine kinase

sequencing analysis and

4 genes, that are involved in
spermatogenesis and predominantly
expressed in the testis, were

significantly reduced in testis fragments
treated with the highest concentration of
EE. Also, cytochrome P450, family 26,
subfamily b, polypeptide 1 (Cyp26b1) and
interleukin 16 (//76) were up—regulated in
the highest EE—treated groups. Further

ETVOMEGER) e BRI T, BLAT,
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U TR R EEME O FA RSP B 7 RO FEAT & U R
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77V —b, RU~FF K1 (Cyp26bl)
BIOAS v Z—m A% 16 (1116) IX
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studies are needed to confirm the

variations of these gene expression

using other testicular toxicants.
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Long—term administration of excess zinc impairs learning and memory in aged mice

Kaoru Yoshida, Min Gi, Masaki Fujioka, Isao Teramoto, Hideki Wanibuchi

J. Toxicol. Sci., 2019; 44(10): 681-691

Original

Google translation

Zinc (Zn) is an essential element, but
excess amounts are known to cause
neurotoxic effects. The risk of excessive
Zn intake is increased by supplementing
food intake with dietary supplements.
Ageing affects many cellular processes
that individuals to
Indeed, the

prevalence of senile dementia such as

predispose
neurodegeneration.
Alzheimer’ s disease, Parkinson’ s
and vascular—type dementia

with As

investigated the effects of long—term

disease,

increases age. such, we
exposure to excess Zn on learning and
memory in aged mice. ICR-JCL female
mice (aged 26 weeks) were administered
0, 200, or 500 ppm Zn as zinc chloride in
drinking water for 30 weeks. After 30—
week administration, aged female animals
were subjected to Y—maze, novel object
recognition, and step—through passive
avoidance tests. Chronic exposure to Zn
did not inhibit learning and memory in the

Y-maze test, but dose—dependently

inhibited learning and memory in novel

Fign (Zn) IEARAIRACER T A, WE 72
BIIMREEIR A ISR T2 LMD
NTWET, BEWEIA REMB AL T
D2 LT E Y, WRERHEHERD U R 70
MU E4, i, 823 PR A M Ak
LRI T 5L Ofifa Y vt R TRE
LET, BB TV NS, ~—)F, /"—F
VPR, A RIEREE 72 £ O NPERRIENAE
OFEFRIL, FipL EblcEmLES, =
DI, Eln~ U ZADOFE LRRITHT 5
W 72 SR~ DR REOE LA L £
L7-, ICR-JCL i~ 2 (26 12, ik
B o bigy & LT 0,200, F 7213500
ppm @ Zn % 30 E#EG L £ L=, 30
MoOEE%, mEOMEEYIZ Y KK, FiEl
YRR, F K OBRER sz BhRYEEE T 2k
ZELE L7, Zn ~DIEMERFITY %
FERRBR T L RRE A P Lo 7208,
B IRERGE & BB A S Bl [m)EEa Bk &
KAFHNZ T LB A LE L, Zhbo
FERIL, RHE X OHHLO 5 O W IRGEqk
FofE A EKFAICE T 2180 Zn R
OA[EEEZRLTWES, v/ 7817 LA
FEHT OFERIL, Zn WLER~ 7 2 DOUEBIZ BT
5 hT7 AL LF S L ORFEZFK
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object recognition and step—through
passive avoidance tests. These results
indicate the potential for chronic Zn
exposure to dose—dependently inhibit
both

recognition

long—term and novel object

memory. Results of
microarray analysis revealed significant
expression  of

changes in gene

transthyretin and many olfactory

receptors in the hippocampus of Zn-—

treated mice.

DB T HRIDOFE RN EHL NI LE
L7

Letter

4—(Hydroxymethylnitrosamino)—1-(3—pyridyl)-1-butanone

glucuronide  has  the

potential to form 2’ —deoxyguanosine and M-acetylcysteine adducts

Takahito Nishiyama, Nahoko Hayashi, Hiromi Yanagita, Tomokazu Ohnuma, ..

J. Toxicol. Sci., 2019; 44(10): 693-699

Original

Google translation

Cigarette smoking is a risk factor for
the development of various cancers,
such as lung, nasal, liver and bladder
cancers. 4—(Methylnitrosamino)—1-(3—
pyridyl)—1-butanone (NNK), a tobacco-
specific nitrosamine, is implicated in
human lung cancer. NNK—-induced DNA
adducts are found in target tissues for
NNK carcinogenesis. NNK is activated
by cytochrome P450 dependent & —
hydroxylation at either the methylene
carbon or methyl carbon adjacent to
the AFnitroso group. The former leads
to the formation of the methylating
agent, and the latter produce the

pyridyloxobutylating agent. NNK and

WASE X, WS A, RS AL RFIRAS AL BERK
DA ED I FE I ERVBADOFEDEIRE
T, 4- AFL=turryTr=I/) -1-
B-vU YN -1-7 % 7 (NNK), #N
afAoO=rr Y7 0%, b MilEicE
BLTWET, NNKFEZE DNA ik

IE. NNK FE25 A OFERJFERRIC KL S v E

o NNKIE, N-= bV REiCB#ET 5 A
F U UIRFE NI AT VRFEO T

T, ¥ b7 B A PASO KT - R
MBIZ L > TR (LS E T, AiE LA T
JERIDIERRIZ D723 0 | $hEITE D Db
T TFMEeAIEAK LET, NNK &
ORI O—HEIL, UDP-Z Lo wa )
NET AT 2T7—F (UGT) IZXk-T&
Sl anEd, Zvrm=Rid—#&ic
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some of its metabolites are further
metabolized by UDP-
glucuronosyltransferases (UGTSs).
Glucuronides generally are much less
active than the parent aglycon
therefore the glucuronides of NNK-
related metabolites are thought to be
inactive. However, 4—
(hydroxymethylnitrosamino)—1-(3-
pyridyl)-1-butanone glucuronide (HO-
methyl NNK glucuronide) can be
transported to the target organs of
NNK carcinogenesis where subsequent
hydrolysis causes the release of the
reactive intermediate. Regeneration of
HO-methyl NNK could play an
important role in the tissue—specific
carcinogenicity of NNK. In the present
study, we investigated the reactivity of
HO-methyl NNK glucuronide toward 2" —
deoxyguanosine (dGuo) and M-
acetylcysteine (NAC; used as a models
for thiol groups on proteins). The
reaction mixtures of HO—methyl NNK
glucuronide and dGuo or NAC were
analyzed by LCMS-IT-TOF-MS. We
also employed 4—
(acetoxymethylnitrosamino)—1-(3-
pyridyl)-1-butanone, a
pyridyloxobutylating agent, to confirm
the formation of pyridyloxobutylated
adducts. Thus, we determined the
production of pyridyloxobutylated dGuo
and NAC adducts. Our results suggest
HO—-methyl NNK glucuronide could

generate a reactive intermediate in the

BT 7V a0 HIEAE0IIEENMEN
B, NNK BRI ED O 77 v = KX
NEETHD EBZLNTNET, 7277
L. 4- (EFEXF I AFL=rr YT I
/) -1- B3-¥UUN) 1-TH )TN T
2=k (HO-AF /L NNK 7 /L7 1= F)
X, £ OBDOIMKIIET 0 BOSPEF A
DS S 40D NNK RS ORE e B (s
TXFEJ, HO AT /L NNK DA,
NNK OAERRAF ) 72 8 D3 A BB 22 1R
BRI AREERH Y £3, ARIFET
X, 2-TAF 77 /v (dGuo) B
WN-TEF LI ZXAT A (NACF 737
BOFA—NHEOETVE LTHER) 12xf
F%5 HO-AF /L NNK 7 /b7 v = KD i
PEEFHAELE Lz, HO-AFJ/LNNK 7 /v
7 v =R& dGuo F£721% NAC O KINER
Y% LCMS-IT-TOF-MS T/ L% L7,
F72. BV AT Y TF A I o
AR D201, Y UAAF Y TF
JEH, 4- (TERFAF L= YT
) -1- B-vYUDN) A-TH U EE
ALELE, LERN-T, AEWEELIL,
v A F Y 7T dGuo B I
NAC I DR Z R E LTz, Fox Ofb
Fix, HO-AF /L NNK 7 /L7 1= R
N CRONER R Z B L, NI E
& DNA & D IMAZ AT 5 ATREMEDS &
HTEHEREBLTVET,
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tissues and then form adducts with
proteins and DNA.

Original Article

Species differences in micronucleus

induction of the clastogenic compounds

associated with drug metabolic profile

Yuki Kishino, Tomoko Hasegawa, Takashi Yamoto, Kazuhiko Mori

J. Toxicol. Sci., 2019; 44(10): 701-709

Original

Google translation

Genotoxicity and carcinogenicity profiles

of drugs occasionally vary across
species due to species difference in drug
metabolic profile. To clarify the effect of
species differences in the metabolic
profile on micronucleus induction, we
conducted an /n vitro micronucleus test
for seven clastogens (benzol[alpyrene:
BaP,

CPA coumarin,

cyclophosphamide monohydrate:
diclofenac, piroxicam,
lansoprazole, and chlorpheniramine) with
rat, mouse, monkey, dog, or human liver
S9. BaP, CPA, coumarin,

and

diclofenac,

piroxicam, lansoprazole induced
micronucleus formation with all species
of S9s, whereas chlorpheniramine did not
induce micronucleus formation in any of
the S9s. BaP and CPA

remarkable species

revealed
differences in
whereas

micronucleus induction,

diclofenac, piroxicam, and
did

differences. Interestingly, the amounts of

coumarin,

lansoprazole not present any

hydroxy—BaP—-epoxides and

phosphamide mustard, which might be

Y OBEEEERBAEDO T 07 7 AL
X, EORH T2 T 7 A L OREDIENIZ L
DR K> CRRDZGEVRHY £, R
70T 7 A NOREEDIMEHBI RIE TR
BEAHLNCT D720, 7 DD T A b
7 (RyV@e vy :BaP, v/ Bl AT
7IR—KF# :CPAI <V, a7
=F I ¥R HL, TS T —,
saN7 =73 ) O invitro NMERBR A
FRLELTZT v b, v TR P A X,
F72lLE FOTIE S9, BaP, CPA, 7~V
v.orarvxrr vraxihas BLO
7 TT YV —=viE S9 DI R T O T/
Bl EFRLE LN, 7Lty c=T
IV SO DWTNTH/MEER A TR L
FHATL, BaP & CPAX, /MEDH
WZBHE R OB WA R LN, 7~ >
vri/imTZxFr, vadxhs, BLOT
YITT = ITIFEWNIIA N o
Too BURIRWZ L2, £iEh BaP & CPA
[ XD/ IMEREICEET D AR E D & D b
FeXvBaP =AhFxv KERAT77 I R+
A — RO&L, 5 MO/NEGRHEEDORE &
FHEANH U £ L7 fam & L CT.BaP & CPA
2 X B/IMEHEOROE VT, MO Zh
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associated with micronucleus induction

by BaP and CPA, respectively, were

correlated with the degree of
micronucleus induction among the five
species. In conclusion, the species

difference in micronucleus induction by
BaP and CPA was attributable to the
differences in the metabolic profiles of
these drugs among species. Our results
indicate that it is crucial to understand
the effect of species differences in the
metabolic profile of drug candidates on
genotoxicity and carcinogenicity
potential and to predict their risk in

human.

SDOEY O T 1 7 7 A )L DE TN
Lfmibkoﬁﬁ@#%i Binml &

FEDS AR D il OIGH 7 e 7 7
AINZB T HEOEVOZE L, b

NCOV R ZTRTHZENEETHD
T HERLTWVET,

Original Article

B —Naphthoflavone, an exogenous ligand of aryl hydrocarbon receptor, disrupts zinc

homeostasis in human hepatoma HepG2 cells

Takumi Ishida, Shinji Takechi

J. Toxicol. Sci., 2019; 44(10): 711-720

Original

Google translation

Recent studies have demonstrated a
relationship between the disruption of
zinc homeostasis and the onset of
diseases. However, little is known about
the factors that disrupt zinc
homeostasis. Here, we investigated the
effects of 8 —naphthoflavone, an
exogenous ligand of aryl hydrocarbon
receptor (AHR), on intracellular zinc
levels. Human hepatoma HepG2 cells

were treated with 8 —naphthoflavone for

3 days, and intracellular labile and total

B ORFFEIE, FERTE M DRk & ik D
FIE L OBBREFEIEL TVET, L,
FEgn DR 2 S ZE ROV TRIT & A
EHMBNTWRY, 22T, 7Y —xr
{bRFEZHE (AHR) OFNEMEY 77 KT
HDB-T7 N7 TR ORIRRANEH L~
N~DREBEFELE L, b NiTFE
HepG2 fifa% B-+77 h 7R3 HH
LR L, M DAL E R KON IS L
NerthEnzue—% A F A M) —BXO
FHE G T T A~ A FC5 1 TRME L
FE L=, iy T AR—F—D mRNA L
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zinc levels were assessed through flow

cytometry and inductively coupled
plasma atom emission spectroscopy,
respectively. The mRNA levels of zinc
transporters were determined by real—
time PCR. Treatment of cells with 8-
naphthoflavone induced a decrease in
in a dose—

intracellular labile zinc

dependent manner, with significantly

decreased levels observed at 1 pM
compared with controls. Additionally,
intracellular total zinc levels

demonstrated a decreasing trend with 10
UM B —naphthoflavone. Zinc pyrithione
recovered the decrease in intracellular
induced by f-

naphthoflavone, while zinc sulfate had no

labile zinc levels
effect. Moreover, significant decreases
in the mMRNA levels of zinc transporters
ZnT10 and ZIP5 were observed in
response to 10 pM B —naphthoflavone.
These results demonstrated that 8-
naphthoflavone has the potential to
disrupt zinc homeostasis in hepatocytes.
Although the

remains to be determined, suppression

underlying mechanism

of zinc transporter transcription through
AHR activation may be involved in the
B —naphthoflavone—induced  disruption

of intracellular zinc levels.

~UUF VT AZ A L PCRICE » TIRVES
WE Lz, Mgz p-F+7 N7 7R CTlLEt
T2 & FEEFRIHIEN O R L E 72 il
S L 1y M Tkt & bl LT L
APRELIIKFLELE, &5, Milam
BHESN L ~ULiE, 10 uM B-F 7 7 TR
TWAEZRLE L, WipE Y F4
X, B-FT 7 R 7 IR L THEREND
ARG N DAL E 7R #igh L DD & (5118
LE LA, BHENIIZR1H Y A
TL7z, S5HIT, BghmkiA ZnT10 B L O
ZIP5 @ mRNA L~ L DA E 7218008 10 u
M ®DB-FT7 h7TRANIGE L THIZEX
NE LT, ZNHORERIE, B-F7 77
R 2 DI o> B TE M A AT 5 T RE
WEFSTNDHZ EZFEFELE L, IRIE
WD A D= AAIEFLRE I TN
23, AHR IEMEALIC X 2 sk (R s 5 o )
HliE, HIRENEE L~LD -7 h T TR
VBRI ICE S LTV D ATEEEN B
5o
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