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Bisphenol A (BPA) is an endocrine—

disrupting chemical used in

polycarbonate  and resins.
Previously, we found that BPA stabilized
the protein
erythroid 2-related factor 2 (Nrf2) by

inducing Ca®" efflux into the cytosol,

epoxy

levels of nuclear factor

followed by nitric oxide synthase
resulting in the enhanced
which

negative regulator of Nrf2. However, the

activation,
nitrosylation of Keapl, is a
mechanisms behind the stimulation of
Ca’®" efflux by BPA remain unknown. In
the present study, we found that BPA
stimulated Ca®" efflux into the cytosol
from the ER, but not from outside of cells
through the plasma membrane in Hep3B
cells. Ca*" efflux and Nrf2 stabilization by
BPA were inhibited by an inhibitor of the
1,4,5—trisphosphate (1P3)

receptor, 2—aminoethoxydiphenylborane,

inositol

in the endoplasmic reticulum. IP; is
produced by activation of phospholipase
C (PLC) from a lipid,
phosphatidylinositol  4,5—bisphosphate
(PIP,). The induction of Nrf2 by BPA was
not inhibited by a PLC inhibitor, U-

membrane
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73122, suggesting that BPA does not
induce the production of IP; via PLC
activation. We found that BPA bound
directly to the IP; binding core domain of
the IP; receptor, and BPA competed with
IP, this addition,

overexpression of this domain of the IP;

on site. In
receptor in Hep3B cells inhibited the
stabilization of Nrf2 by BPA. These
results clarified that the IP; receptor is
a new target of BPA, and that BPA
induces Ca*" efflux from the endoplasmic

reticulum via activation of the IP;

receptor.
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Fibrates and statins have been widely

used to reduce triglyceride and

cholesterol levels, respectively. Besides
its lipid—lowering effect, the side effect

of muscle atrophy after fibrate

administration to humans has been

demonstrated in some studies.

Combination therapy with fibrates and

statins also increases the risk of

rhabdomyolysis. FoxO1, a member of the
FoxO forkhead type transcription factor
upregulated in

family, is markedly

skeletal muscle in energy—deprived

states and induces muscle atrophy via
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KNF77 IV —DAN—TH 5 FoxOl
F, TR —RERBOFRKD THF L
Ty Fal— SN EFEFXFF Y
H—PORAZI L THEMEFERLE
T, ZOETIE. 7=/ 747 TF— A
WIZ LD~ T ABEA O FoxO1 & % DIE



https://www.jstage.jst.go.jp/article/jts/46/1/46_11/_article/-char/ja
https://www.jstage.jst.go.jp/article/jts/46/1/46_11/_article/-char/ja

Google Translaion/ AE]C triat

the expression of E3—ubiquitine ligases.
In this study, we investigated the
changes in FoxO1 and its targets in
murine skeletal muscle with fenofibrate
treatment. High doses of fenofibrate
(greater than 0.5% (wt/wt)) over one
week increased the expression of FoxO1
and its targets in the skeletal muscles of
mice and decreased skeletal muscle
These

changes were diminished in the PPAR o

weight. fenofibrate—induced
knockout mice. When the effect of
combination treatment with fenofibrate
and lovastatin was investigated, a
significant increase in FoxO1 protein
levels was observed despite the lack of
deterioration of muscle atrophy.
Collectively, our findings suggest that a
high dose of fenofibrate over one week
causes skeletal muscle atrophy via
enhancement of FoxO1, and combination
treatment with fenofibrate and lovastatin
may further increase FoxO1 protein

level.
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The aryl hydrocarbon receptor (AhR)
regulates expression of genes encoding

drug/xenobiotic metabolizing enzymes.
Cytochrome P450 (CYP) 3A5 is involved
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in drug metabolism. However, regulation
of CYP3A5 gene expression is not yet
well understood. In this study, we aimed
to investigate the effect of the ligands of
AhR on CYP3A5 gene expression.
CYP3A5 mRNA expression was induced
by the polycyclic aromatic hydrocarbons
(PAHs) such as 3-methylcholanthrene
(3MC) and benzolalpyrene in HepG2
cells. To determine whether the PAHs
induced CYP3A5 gene expression via
AhR, we generated AhR knockout (AhR
KO) HepG2 CYP3A5 mRNA
expression was not induced by 3MC
treatment in AhR KO cells. In addition,
we generated AhR rescue cells from AhR
KO cells and evaluated CYP3A5 mRNA
We found that CYP3AS
mRNA expression was induced by 3MC

cells.

expression.

treatment in AhR rescue cells. Taken
together, these results demonstrated
that CYP3A5 mRNA expression was
induced by PAHs via AhR in HepG2 cells.
Our

activated

findings suggest that
AhR

mediated drug metabolism.

ligand—

affects CYP3A5-
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Nonalcoholic fatty liver disease, which

has been rapidly increasing in the world
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in recent years, is roughly classified into
liver (NAFL) and

nonalcoholic steatohepatitis. This study

nonalcoholic fatty

was based on our previous reports that
stated that the combination treatment of
(MNA)
hydralazine (HYD) improves fatty liver in
NAFL model This finding was
attributed to the MNA metabolism
inhibition by HYD, which is a strong
inhibitor of aldehyde oxidase (AO); this
results in an increase in hepatic MNA
fatty We
hypothesized that orally administered
(NAM), the

precursor of MNA and is a form of niacin,

N -methylnicotinamide and

rats.

and improved liver.

nicotinamide which is
would be efficiently metabolized by
nicotinamide Mmethyltransferase in the
presence of S-
adenosylmethionine (SAM) in NAFL rats.
To address this issue, NAFL model rats
were orally administered with NAM, SAM,
and/or HYD. As a result, liver triglyceride

exogenous

(TG) and lipid droplet levels were barely
altered by the administration of NAM,
SAM, NAM+SAM, or NAM+HYD. By
contrast, the triple
NAM+SAM+HYD significantly reduced
hepatic TG and lipid droplet levels and

combination of

significantly increased hepatic MNA
levels. These findings indicated that the
combination of exogenous SAM with AO
inhibitors, such as HYD, has beneficial
effects for improving fatty liver with

NAM.
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Graphene oxide (GO) is one of the most

promising  nanomaterials used in
biomedicine. However, studies about its
adverse effects on the intestine in state
limited. This

study aimed to explore the underlying

of inflammation remain
effects of GO on intestinal epithelial
cells (IECs) /n vitro and colitis in vivo. We
found that GO could exert toxic effects
on NCM460 cells in a dose— and time-—
dependent manner and promote
inflammation. Furthermore, GO caused
and  then

lysosomal dysfunction

blockaded autophagy flux. Moreover,
pharmacological autophagy inhibitor 3—
GO-

induced LC3B and p62 expression levels,

Methyladenine could reverse
reduce expression levels of IL-6, IL-8,
TLR4, and CXCL2, and increase the level
of IL-10. /n vivo, C57BL/6 mice were
treated with 2.5% dextran sulfate sodium
(DSS) in

consecutive days to induce colitis. Then,

drinking water for five
GO at 60 mg/kg dose was administered
through the oral route every two days
from day 2 to day 8. These results
showed that GO aggravated DSS-
by

shortening of the colon and severe

induced colitis, characterized

fer 7 7 = (GO) 1%, EWEZE T
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IL-8, TLR4, 3L T' CXCL2 OFEIH L~L
T EEIL-1I0 D L~L % ER-SE 5 0]
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e LT, GO IXIEC THRE/RA—F 77
V—zhlEE I L, ¥ U AT DSS #HHREMKR
Bk EEAL ST % Lz, L= HOHFER,
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pathological changes, and induced
autophagy. In conclusion, GO caused the
IECs

colitis in

autophagy in and

exacerbated DSS-induced

abnormal

mice. Our research indicated that GO
may contribute to the development of
intestinal inflammation by inducing IECs

autophagy dysfunction.

GO /8 IEC A — k7 7 ¥ —FERERE 3 % 75 58
T 52 L2 L > TBEDORIEDRIEIZEHEHT
AE[REMERHHZ E R LE LT,




	J. Toxicol. Sci., 2021; 46(1):
	The Journal of Toxicological Sciences Vol. 46 (2021) No. 1 January
	Original Article
	Bisphenol A stabilizes Nrf2 via Ca2+ influx by direct activation of the IP3 receptor
	Ami Oguro, Atsushi Sugitani, Yukino Kobayashi, Rika Sakuma, Susumu Ima ...
	Original Article
	Effects of fenofibrate and its combination with lovastatin on the expression of genes involved in skeletal muscle atrophy, including FoxO1 and its targets
	Haruka Ajima, Yuko Kai, Junya Fujimaki, Shiori Akashi, Akihito Morita, ...
	Letter
	Polycyclic aromatic hydrocarbons induce CYP3A5 gene expression via aryl hydrocarbon receptor in HepG2 cells
	Original Article
	Reduction of fatty liver in rats by nicotinamide via the regeneration of the methionine cycle and the inhibition of aldehyde oxidase
	Original Article
	Graphene oxide aggravated dextran sulfate sodium-induced colitis through intestinal epithelial cells autophagy dysfunction



