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Dimethylarsinic acid may promote prostate carcinogenesis in rats

Shugo Suzuki, Takeshi Toyoda, Hiroyuki Kato, Aya Naiki-Ito, Yoriko Yam ...

J. Toxicol. Pathol., 2019; 32(2): 73-77
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Arsenic is a known human carcinogen,
inducing tumors of the lung, urinary
bladder, skin, liver and prostate.
However, there are no reports of prostate
tumors induced by arsenicals in in vivo
animal models. In a previous study, we
found that HMGB2 expression was a
predictive marker for prostate
carcinogens in the rat 4-week repeated
dose test. In this study, six-week-old
male F344 rats were orally treated with
a total of six chemicals (2-
acetylaminofluorene (2-AAF), p-
cresidine, dimethylarsinic acid (DMA),
glycidol, N-nitrosodiethylamine and
acrylamide) for four weeks. Animals were
sacrificed at the end of the study, and
HMGB2 and Ki-67
immunohistochemistry was performed.
The numbers of HMGB2- and Ki-67-
positive cells in all prostate lobes were
significantly increased by DMA, one of
the arsenicals, compared with the
controls. Meanwhile, the number of Ki-
67-positive cells in lateral and dorsal

prostate lobes was significantly
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body weight, but HMGB2 expression was
not. The other chemicals did not change
HMGB2 and Ki-67 expression. These
data indicate that DMA may have an
ability to enhance prostate

carcinogenesis.

decreased by 2-AAF with the reduction of

Dimethyl fumarate ameliorates cisplatin—induced renal tubulointerstitial lesions
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Dimethyl fumarate (DMF) has an
antioxidant effect by activating the
nuclear factor erythroid 2-related
transcription factor 2 (Nrf2). Cisplatin
(CIS) has nephrotoxicity as a frequently
associated side effect that is mainly

mediated by oxidative stress. In this

mediated antioxidative mechanism
activated by Nrf2 can ameliorate CLS-
induced renal tubulointerstitial lesions
in rats. In Experiments 1 and 2, 25 five-
week-old male Wistar rats were divided
into five groups: control, CIS, and 3
CIS+DMF groups (300, 1,500, and 7,500
ppm in Experiment 1; 2,000, 4,000, and
6,000 ppm in Experiment 2). Rats were
fed their respective DMF-containing diet
for 5 weeks. CIS was injected 1 week
after starting DMF administration, and

the same volume of saline was injected

study, we investigated whether the DMF-
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into the control group. CIS-induced
severe tubular injury, such as necrosis
and degeneration in the outer segment of
the outer medulla, was inhibited in the
7,500 ppm DMF group and ameliorated
in all DMF groups in Experiment 2.
Increased interstitial mononuclear cell
infiltration and increased Sirius red-
positive areas were also observed in CIS-
administered groups, and these increases
tended to be dose-dependently inhibited
by DMF co-administration in
Experiments 1 and 2. The numbers of a-
smooth muscle actin (SMA)-positive
myofibroblasts, CD68-positive
macrophages, and CD3-positive
lymphocytes observed in the peritubular
area also increased with CIS
administration, and these increases were
dose-dependently inhibited by DMF co-
administration. Moreover, renal cortical
mRNA expression of Nrf2-related genes
such as NQO1 increased in DMF groups.
This investigation showed that DMF
ameliorates CIS-induced renal tubular
injury via NQO1-mediated antioxidant

mechanisms and reduces the consequent

tubulointerstitial fibrosis.

EIREMICHESNDERNHYELT, o-FBH
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Short—term detection of gastric genotoxicity using the DNA double—strand break

marker ¥ -H2AX

Asako Okabe, Yuka Kiriyama, Shugo Suzuki, Kouhei Sakurai, Atsushi Tera ...

J. Toxicol. Pathol., 2019; 32(2): 91-99



https://www.jstage.jst.go.jp/article/tox/32/2/32_2019-0007/_article/-char/ja
https://www.jstage.jst.go.jp/article/tox/32/2/32_2019-0007/_article/-char/ja

Google translation/AEIC trial

Original

Google translation

DNA damage caused by Helicobacter
pylori infection and chronic
inflammation or exposure to genotoxic
agents is considered an important risk
factor of gastric carcinogenesis. In this
study, we have evaluated a short-term
technique to detect DNA damage
response to various chemical
carcinogens; it involves visualization of
Ser 139-phosphorylated histone H2AX
(y-H2AX) foci by immunohistochemistry
and expression analysis of other genes by
quantitative RT-PCR. Six-week-old male
rats were intragastrically administered
N-methyl- N -nitrosourea (MNU), 3,2’
dimethyl-4-aminobiphenyl (DMAB),
dimethylnitrosamine (DMN), and 1,2-
dimethylhydrazine (DMH) for 5
days/week for 4 weeks, using corn oil as a
vehicle. Animals were sacrificed at day
28, and their stomachs were excised. y-
H2AX foci formation, indicating DNA
double-strand breaks, was observed in
the proliferative zone of both fundic and
pyloric glands. The number of positive
cells per gland was significantly high in
pyloric glands in the MNU group and in
fundic glands in the MNU and DMAB
groups. A significant increase in p21wafl
mRNA level was observed in the DMN
group compared with the control, which
was in contrast to the decreasing
tendency of the A2afx mRNA level in the
MNU and DMN groups. Apoptotic cells
positive for y-H2AX pan or peripheral

AYANRYE—ERYBRES S VEEREF-TERE
EUME~OBRBEICL-TIERISN S DNA 1515
X BOREOEELGRKRAFERGEINET . CO
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nuclear staining were observed on the
surface layer of the fundic mucosa in the
MNU group. The fundic pepsinogen ab
(pgad) mRNA level showed a significant
decrease, indicating gland damage. The
pyloric pepsinogen ¢ mRNA level showed
no change. In conclusion, y-H2AX in
combination with other gene expression
analyses could be a useful biomarker in a
short-term experiment on gastric

chemical genotoxicity.
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Adrenal dysplasia in a young SD rat
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The present report describes an adrenal
dysplasia in which developmental
abnormality was observed in the adrenal
gland of a six-week-old male Crl:CD(SD)
rat. Microscopically, a localized lesion
composed of mildly vacuolated adrenal
fasciculata cells with a slightly disturbed
cord structure and containing areas with
high cell density was observed in a
unilateral adrenal gland; no
macroscopical changes were detected in
the organ. The areas with high cell
density consisted of two cell types. One
type included small cells with a round

nucleus and acidophilic cytoplasm, and

the cells were positive for steroidogenic

AERETIE. 6 BE#H DD Crl:CD(SD) FvhDEI
BICRZEEEINBRIN-BBEBREEICONTH
BALET  MRMICE, DB N-EFEEE
b MlREEOBVREZET . EEICERIEL
BB R THEBSNARBEREL FAIE
ETHREINEL -, BHEICARMGELLIIBRHES
NFEEATL BLBEOBVIVTIE. 2 D20+
WEATTHRESNTOELZ, 1 2021 FI2IE.
ALREFHRERAEEZSL /MRS EN. il
[FRTOARELERF L(SF-1)BBETLEZA, R RXF
VIEIEETL Iz, D2 TOMBIZIE. #HitER NS
AN, BRLEK. ERNE-EYLEVERENH
YFELIz, CNODFERIL, FTE D024 T DM IEE!
EREMATHY., BEEIRACHIEHRITHL
EETBLTWEY  RAGEIT R EME s iz
RS (FRDBIBHE) BV MEIBTREDEETE
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factor-1 (SF-1) but negative for nestin.
The other type of cells had a spindle to
polygonal shape, clear nucleus, and a
cytoplasm with an obscure boundary; the
cells were positive for nestin but negative
for SF-1, neuronal nuclear antigen, and
chromogranin A. These results suggested
that the former type of cells were adrenal
cortex cells and that the latter were
immature neuronal cells. Considering
that immature adrenal cortex cells and
neural crest cells (future adrenal
medulla) are mixed during a stage in rat
adrenal gland development, we
concluded that the observed lesion was
caused by developmental abnormality. To
the best of our knowledge, this is the
first report to describe dysplasia in rat

adrenal glands.

BENBHILEFRBLT. BESNREIRERE
NREEATH S LR TELz, FAT=bDEBRY .
NEFSVMEIBDEMAZEZSRAT HIRVD|MET
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Pathological examination of spontaneous vacuolation of pancreatic acinar cells in

mice
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Pancreatic acinar cell vacuolation is
spontaneously observed in mice;
however, the lesion is rare and has not
been well documented. Herein, we
present a detailed pathological
examination of this lesion. Vacuoles in
pancreatic acinar cells were present in

2/15 X gene knockout mice with a

HIREMBOZMEE. TYRTHRAICBERESLE
To HELURERFENRTHY., +57I1TEESN T
FRA, TR COREDFHBEREBLHNRE
TIRELEY, BEIREMAOR&REE, C57BL/6J
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4/298 ICR(CD-1) ¥ &, 1/110 B6C3F1 ¥R, &
& 3/399 CByB6F1-Tg(HRAS) [CETELELT=
QicIIR, ZRITEERFEEUTHESIN, RE
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C57BL/6J mouse background, 4/298
ICR(CD-1) mice, 1/110 B6C3F1 mice, and
3/399 CByB6F1-Tg(HRAS)2Jic mice. The
vacuoles were usually observed in a unit
of the acinus, and the lesions were
spread throughout the pancreas. These
vacuoles contained weakly basophilic
material that was positive for the
periodic acid-Schiff reaction.
Immunohistochemically, the vacuoles
were positive for calreticulin antibody.
Electron microscopy revealed globular
dilatation of the rough endoplasmic
reticulum (rER). According to these
findings, vacuolation of pancreatic acinar
cells is caused by the accumulation of
misfolded proteins and enlargement of
the rER.

(TRERRE S RICEA > TV =, ThoDRRICIE, &
AVRB-VIRIGH G THLIIHEREMEN
BFENTOELR, REMEBIEFMIC, ZRIEEHIL
LTaFa o AICR LTS THo Tz, EFEM
FRE(CKY, HE/MAK (ER) DIKIRERAEAS
MY ELF, ThoDFERICKDE, EREMR
DOZERIEIF. BoTIHYEENAVNVBEOERL
rER DIEKICE-TEIEFRIETIFT,
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Histopathologic features of melanocytic tumors in Xijphophorus melanoma receptor

kinase (xmrk)—transgenic medaka (Oryzias /atipes)
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Melanocytic tumors in Xiphophorus
melanoma receptor kinase (xmrk)-
transgenic Carbio and HB11A strains of
medaka were examined
histopathologically at 7 months post-
hatching. Medaka of both strains

developed melanocytic tumors with a

penetrance of 100%. In both strains,

Xiphophorus A5./—<32&AFF—= (xmrk)-A4
ADIZURTT=w% Carbio & HBL1IA ¥R D A
S=UfERatEiER % . hat 1Lk 7 » A THBIRES
MICRELELz, MRTD AT AL, IZEEA
100% D A5 =Mt EBEERELE Lz, A D
RIZBWC. HBERAS=VBRBHNEEDES
M. ERLREMRER/N\I—ERLELE &
Iz, HEREEMBIIFTEELL-EICEESN. #
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neoplastic cells containing
intracytoplasmic melanin pigment
granules showed significant invasive
growth patterns. In addition, epithelioid
neoplastic cells were arranged in solid
nests, and spindle neoplastic cells were
arranged in interlacing streams and
bundles. Nuclear atypia, anisokaryosis,
cellular pleomorphism, and the
appearance of anaplastic giant cells
containing multiple nuclei or a single
nucleus were observed in neoplastic
lesions in both medaka strains. However,
neither strain exhibited mitotic figures
or invasion of blood vessels by neoplastic
cells. Based on these histopathologic
findings, the tumors were diagnosed as
malignant melanoma. This is the first
report of detailed histomorphologic
characteristics of malignant melanoma

in xmrk-transgenic medaka.

SEAEBM LA 2—L—RD AN —LEKIZER
EShFELl MORE RIZE. 2. 5LV
BROBREFE-OBREZECRMMEEMBOH
WA A DAZHKDESERETHESNEL
T=o LWL, ELLDOBELEFE RN RECESMEICEK
PMEZRBEREIGM o= ChoDHEBREFMAT
RICEDVWT EBEITESRBELZHINEL,
NI xmik FSURDIZVIATAIZEITHEHRER
BECHEBTHEBEREFHFRORIDIRET
ER
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Establishment of the Global SEND Alliance (G—SEND) in Japan and efficient

creation of electronic SEND datasets between CROs
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The Standard for Exchange of
Nonclinical Data (SEND), adopted by the
US Food and Drug Administration
(FDA), is a set of regulations for

digitalization and standardization of

KEBREERRE (FDA) THRASN TS IERRT
— A HIZHE (SEND) [%. SEERIRHBRT —2D T
RIALEAZEALICEET 5 —EDHAH T, Li=h'o
T. EEMABIL SEND &Y R—+F570+ZADE
HEFBLEL-. B ESLUVEZHMEEDEEH
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nonclinical study data; thus, related
organizations have begun implementing
processes in support of SEND. The
Global Editorial and Steering Committee
(GESC), which provides oversight of the
International Harmonization of
Nomenclature and Diagnostic Criteria
(INHAND), has prepared the SEND
Controlled Terminology (CT) for
toxicologic pathology. SEND provides
electronic data standards created by the
Clinical Data Interchange Standards
Consortium (CDISC), and CDISC also
collaborates in the implementation of
SEND. Furthermore, the Pharmaceutical
Users Software Exchange (PhUSE),
which includes members of the US FDA,
has conducted various activities to
promote realistic and effective methods
to implement SEND. As we reported in
2015, there is a significant variation in
the efficiency and quality of SEND data
implementation across pharmaceutical
companies and contractors (CROs)
globally. To address this problem, the
Global SEND Alliance (G-SEND) was
established in August 2018 to facilitate
the coordination and standardization of
SEND datasets across CROs in Asia.
This paper reports the first method for
organizationally and jointly creating
consistent SEND datasets between CROs
using G-SEND.

FI(NHAND) DEEZRMI 5T —NILEEE &
WEEZBR(GESC) [T, EHREZEDH®D
SEND Controlled Terminology (CT) Z# %L EL
7= SEND [&. Clinical Data Interchange
Standards Consortium (CDISC) IZ&> TSN Tz
BFT—HFHELIRHL. CDISC L SEND DEE
THIHALTVWET , SBIZ, KE FDA DAV /N—%
&% Pharmaceutical Users Software Exchange
(PhUSE) [, SEND ZRE 9 515 DHEM TR
RLGHEERET H-ODEIESFEHEEN
LTW&ET, 2015 FITHELILSIC, HRPDEH
211 L5EH%E (CRO)TSEND T—2DERED
MELGBIZKRERIESDENHYET . COMTEIC
LY BH7=8. 2018 & 8 AI=F'0—/3)L SEND 7
472 A(G-SEND) RIS, 7P 7D CRO £
AT SEND T—4t v DIRABLARELIBEESH
FlLfzo CORTARR—/I—TI&, G-SEND ZfEF
LT CRO I T—E&LT- SEND T—4t v &1
M OHETERT A-ODRIDAEERELE
ERS
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