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Drosera tokaiensis extract containing multiple phenolic compounds
inhibits the formation of advanced glycation end-products

Tominaga Yuki (H##K)

Sugawa Hikari (B RK5)

Hirabayashi Keita (H/#EK52)

Ikeda Tsuyoshi (4235 K5)

Hoshi, Yoshikazu (¥ K%2)

Nagai Ryoji (g K%2)

Arch. Biochem. Biophy., Vol.693 pp. 108586

2020 (452 4F)

DOI: 10.1016/j.abb.2020.108586
The accumulation of advanced glycation end-products (AGEs) correlates with aging
and accompanies the onset of age-related diseases, such as diabetes and arteriosclerosis.
Therefore, a daily intake of natural compds. that inhibit the prodn. of AGEs may be
beneficial in preventing these diseases. In this study, we evaluated the inhibitory effects
of 14 natural crude exts., including those of Drosera species, which possess anti-
inflammatory activity, on the formation of AGEs, such as Neo-(carboxymethyl)arginine
(CMA) and Ne-(carboxymethyDlysine (CML). Crude exts. of Drosera inhibited the
formation of CMA and CML by incubation on gelatin with ribose more effectively than
with other exts., so active compds. that prevent AGE formation were purified from
Drosera tokaiensis, which is endemic to Japan. Several compds. were purified from D.
tokaiensis exts. using HPLC and identified by NMR anal. These compds. included ellagic
acid, 3,3'-di-O-methylellagic acid 4'-glucoside, myricitrine, and quercimelin.
Furthermore, all compds. showed a significantly higher inhibitory effect on CMA and
CML formations than aminoguanidine. Specifically, ellagic acid and myricitrine had
the highest inhibitory effects of the compds. tested. However, not all compds. showed
inhibition of CMA formation in a mixt. of gelatin and glyoxal (GO). These results
suggest that the compds. in D. tokaiensis inhibit CMA and CML formations via the
antioxidative activity of phenolic compds., rather than GO trapping action. This study
provides the first evidence that D). tokaiensis inhibits CMA and CML formations and

that phenolic compds. such as ellagic acid and myricitrine play an important role as



active components of D). tokaiensis exts.

(ALF J)

Flavonoid compounds contained in Epimedii herba inhibit tumor
progression by suppressing STAT3 activation in the tumor
microenvironment

Pan Chen (FEAKR)

Fujiwara Yukio (AEAKZR)

Horlad Hasita (REARZ)

Shiraishi Daisuke (AEAKZE)

Iriki Toyohisa (FEARK)

Tsubok Jyunko (FEAK)

Ikeda Tsuyoshi (423 K%52)

Komohara Yoshihiro (FEAK:)

Frontiers in Pharmacology, Vol.11, p. 262

2020 (452 4F)

DOI: 10.3389/fphar.2020.00262
M2-like tumor-assocd. macrophages (TAMs) in the tumor tissues promote tumor
progression by various mechanisms and represent possible targets of antitumor therapy.
In the present study, we tested whether compds. from Epimedii Herba inhibit
macrophage polarization to the M2/protumorigenic phenotype and prevent tumor
progression, using human monocyte-derived macrophages (HMDMs) and an animal
sarcoma model. Four Epimedii Herba-derived flavonoid compds., namely, limonianin,
epimedokoreanin B, icaritin, and desmethylicaritin, inhibited CD163 expression and
interleukin (IL)-10 prodn., which are known M2 markers, suggesting that these compds.
inhibit M2 polarization. Among these compds., epimedokoreanin B and limonianin
suppressed STAT3 activation in HMDMs. Notably, epimedokoreanin B also suppressed
cell proliferation by blocking STAT3 activation in Saos-2 human sarcoma and LMS8
mouse sarcoma cell lines. Furthermore, oral administration of epimedokoreanin B
inhibited tumor growth in an LM8 tumor-bearing murine model. These results indicate
that Epimedii Herba and Epimedii Herba-derived compds., such as epimedokoreanin B,
may be potentially new agents that can be used for the treatment and prevention of
various malignant tumors. They may also be promising compds. for targeting the

tumor microenvironment by inhibiting M2 polarization of the TAMs.
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A new steroidal glycoside from the fruits of Solanum myriacanthum

Ono Masateru
Shimode Mizuki
Tsutsumi Shuhei
Yasuda Shin
Okawa Masafumi
Kinjo Junei
Okawa Masafumi
Miyashita hiroyuki
Tkeda Tsuyoshi
Yoshimitsu Hitoshi
Nohara Toshihiro
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Nat. Prod. Res., Vol.34, online
2020 (5Fn 2 4F)
DOI: 10.1080/14786419.2020.1781117

A new cholestane-type steroidal glycoside, solamyriaside A (1), was isolated from the

fruits of Solanum myriacanthum Dunal (Solanaceae), along with two known steroidal

glycosides, namely, solaviaside A (2) and aculeatiside A (3), and three known steroidal

alkaloid glycosides, namely, solamargine (4), khasianine (5) and solasonine (6), which

were isolated for the first time from this plant. Based on spectroscopic data as well as

chemical evidence, 1 was determined to be 3-O-a-L-rhamnopyranosyl-(1—2)-O[a-L-
rhamnopyranosyl-(1—4)]-8-D-glucopyranosyl-22 R,25 E-cholest-5-ene-38,16a,22,26-

tetraol 26-0-B-D-glucopyranoside. The cytotoxic activity of 1-6 against HL.-60 human

promyelocytic leukaemia cells was examined. Compounds 4-6 showed cytotoxic activity.
Among them, 4 exhibited the strongest activity with an IC50 value of 4.64+0.17 pM,

similar to the activity of cisplatin, a positive control.

(G NN I N =)

Preparation and Evaluation of Fullerene Based Nanomedicine
JEJR R

(GAHORF)

YAKUGAKU ZASSHI, Vol.139, pp.1539-1546
2019 (F1ocH)
DOI: 10.1248/yakushi.19-00172

In this review, we focus on the development of hydrophilic Ceo nanoparticles, the



surface of which is covered by cyclodextrin (CD), and then evaluate its biological
activities. Ceo/CD nanoparticles were stable under physiological conditions, and even
under much harsher conditions. The nanoparticles generate reactive oxygen species
(ROS) under visible light irradiation. Efficient photodynamic therapy against tumor
growth was achieved by the intravenous injection of Ceo/CD nanoparticles to tumor
bearing mice, followed by photoirradiation. In addition, Ceo(OH)10, which is regarded as
a potential candidate for use in scavenging ROS, was also prepared in the form of water
soluble nanoparticles. Ceo(OH)10/CD nanoparticles protect the liver from injury by the
suppression of oxidative stress occurring in the mitochondria. Ceo-based nanoparticles
represent a potentially promising material for use in the treatment of cancer and
oxidative stress-related diseases, and are promising as well in terms of extensive

biological applications.

PN D)

Efficient Anticancer Drug Delivery for Pancreatic Cancer Treatment Utilizing
Supramolecular Polyethylene-Glycosylated Bromelain

T. Higashi (REARY)

T. Kogo (FEAK)

N. Sato (REAK)

T. Hirotsu (FEAKF)

S. Misumi (FEAKF)

H. Nakamura (£Z23K%)

D. Iohara (529K7F)

R. Onodera (523K 7F)

K. Motoyama (REA K2)

H. Arima (BEARKT)
ACS Appl. Bio Mater., Vol.3, pp.3005-3014

2020 (452 4F)
DOI: 10. 1021/acsabm.0c00070
Pancreatic cancer is one of the most difficult cancers to treat largely because of the
inability of anticancer drugs to penetrate into the cancer tissue as the result of the dense
extracellular matrix (ECM). On the other hand, bromelain is known to degrade the ECM
in cancerous tissue. However, the half-life of bromelain in blood is short, leading to its
low accumulation in tissues. Recently, we developed a reversible poly(ethylene glycol)

(PEG) modification technology that is able to improve blood retention of proteins without



loss of activity and termed it “Self-assembly PEGylation Retaining Activity (SPRA)”
technology. Here, we prepared reversible PEGylated bromelain using SPRA technology
(SPRA-bromelain) possessing high activity, long blood retention, and high tumor

accumulation and evaluated its potential as a drug delivery system for pancreatic cancer.

(ks FHAL IR R)

Pharmacokinetic Properties of Orally Administered 4'-Cyano-2'-
deoxyguanosine, a Novel Nucleoside Analog Inhibitor of the Hepatitis B
Virus, in Viral Liver Injury Model Rats

Hashimoto M (523K 5%)

Taguchi K (BHLFRAKT)

Imoto S (ZHKF)

Yamasaki K (Z23K5)

Mitsuya H (ESZ[EEEERE > ¥ — « BEARKY: - NIH)

Otagiri M (£23iR %)
Biol Pharm Bull., Vol.43(9), pp.1426-1429

2020 (452 4F)
DOI: 10.1248/bpb.b20-00372
A nucleoside analog, 4'-cyano-2'-deoxyguanosine (CdG), which was developed as an
inhibitor of the chronic hepatitis B virus (HBV), exhibited a superior antiviral activity
against both wild-type and drugs-resistant HBV to marketed nucleoside analogs. In
addition to previous pharmacokinetic studies of CdG in healthy rats, this study reports
on an evaluation of the pharmacokinetic characteristics of CdG in a rat model of viral
liver injury (VLI) induced by treatment with concanavalin A. Following an intravenous
administration of CdG at a dose of 1 mg/kg, the plasma concentration profile of CdG in
VLI model rats was found to be similar to that of healthy rats with no significant
difference in kinetic parameters. However, when CdG was orally administered at a dose
of 1 mg/kg, the maximum blood concentration was much lower in VLI model rats than
in healthy rats. Interestingly, the amount of residual food in the stomachs in VLI model
rats was significantly larger than that in healthy rats, indicating that the adsorption of
CdG in the gastrointestinal tract was inhibited in the presence of food as well as other
marketed nucleoside analogs. As observed in healthy rats, CdG was largely distributed
to the liver compared to the kidney in the VLI model. These results suggest that liver
pathology has only a minor effect on the pharmacokinetic properties of CdG, but the

influence of food on CdG absorption needs to be considered.
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Characterization of Bovine Lactoferrin Nanoparticle Prepared by
Desolvation Technique

Taguchi K (BHLFRHAKT)

Chuang VTG (Monash University Malaysia)

Hashimoto M (523 K5%)

Nakayama M (&5 K5)

Sakuragi M (52¥iK5)

EnokiY (BESFEART)

Nishi K (S:5K5)

Matsumoto K (BEFISFEAKT)

Seo H (SEIAK5)

Otagiri M (£23iR %)

Yamasaki K (Z23K75)
Chem Pharm Bull (Tokyo)., VOL. 68(8), pp.766-772.
DOI: 10.1248/cpb.c20-00222.
Lactoferrin (Lf) nanoparticles have been developed as a carrier of drugs and gene.
Two main methods, desolvation technique and emulsification method, for preparation of
protein nanoparticles have been reported so far, but most of the previous reports of Lf
nanoparticles preparation are limited to emulsification method. In this study, we
investigated the optimal conditions by desolvation technique for the preparation of
glutaraldehyde-crosslinked bovine Lf (bLf) nanoparticles within the size range of 100-
200 nm, and evaluated their properties as a carrier for oral and intravenous drug delivery.
The experimental results of dynamic light scattering and Transmission Electron
Microscope suggested that glutaraldehyde-crosslinked bLf nanoparticles with 150 nm in
size could be produced by addition of 2-propanol as the desolvating solvent into the bLf
solution adjusted to pH 6, followed by crosslinking with glutaraldehyde. These cross-
linked bLf nanoparticles were found to be compatible to blood components and resistant
against rapid degradation by pepsin. Thus, cross-linked bLf nanoparticles prepared by
desolvation technique can be applied as a drug carrier for intravenous administration

and oral delivery.

(g &z, /NmY) )
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Characterization of the interaction of daptomycin with site Il on human
serum albumin

Yamasaki K (£Z&23K5)

Sakurama K (525 K77)

Nishi K (S35K5)

Watanabe H (BEARKT)

Maruyama T (FEARKE)

Seo H (SR 5)

Otagir M (S23 K%2)

Taguchi K (BHLFRHAKT)
J Pharm Sci., VOL.109(9), pp.2919-2924

2020 (452 4F)
DOI.org/10.1016/j.xphs.2020.06.011
Daptomycin, a cyclic lipopeptide antibiotic, is clinically used for the treatment of
infections caused by Gram-positive bacteria, including the methicillin-resistant
Staphylococcus aureus and the vancomycin-resistant Enterococci. While daptomycin
shows high plasma protein binding (90-93%), our knowledge of the binding process is not
extensive. To address this issue in more detail, we characterized the binding of
daptomycin to plasma proteins and the findings indicate that the association constant
for the binding of daptomycin to human serum albumin (HSA) is much higher than that
for al-acid glycoprotein, another plasma protein. Daptomycin was also found to bind to
a single site on HSA, which was identified as site II. The findings also suggest that the
n-decanoyl moiety of daptomycin penetrates into the hydrophobic pocket of site IT and
that this acyl moiety interacts with Tyr411 at the entrance to site II. Due to this selective
interaction with site II, daptomycin binding was significantly inhibited by drugs
(ibuprofen or diazepam) and endogenous compounds (uremic toxins or fatty acids) which
also strongly bind to site II. In diseased states, such an inhibition in the binding could
result in the pharmacokinetics and therapeutic action of daptomycin being substantially

altered.

Effects of Oxidation of Human Serum Albumin on the Binding of
Aripiprazole
Sakurama K (52355 K5)
Nishi K (S35K5)

12



Chuang VTG (Manash University Malaysia)

Hashimoto M (523 K5%)

Yamasaki K (Z&3K5)

Otagiri M (£23iK %)
Biol Pharm Bull. 2020;43(6):1023-1026

2020 (452 4F)
DOI: 10.1248/bpb.b20-00205.
Aripiprazole (ARP) is one of antipsychotics and binds to human serum albumin
(HSA) with a high affinity. In this study, we investigated the binding characteristics of
ARP to oxidized HSA as observed in chronic disease conditions. Oxidized HSAs were
prepared using chloramine-T (CT-HSA) or metal-catalyzed oxidation system (MCO-HSA)
in vitro, respectively. An increase in the carbonyl content was confirmed in oxidized
HSAs. From the results of circular dichroism (CD) and tryptophan fluorescence spectra,
no significant structural change of oxidized HSAs was observed. These results indicate
that prepared HSAs are mildly oxidized and well reflects the status of HSA during
chronic diseases. However, oxidized HSAs were observed to have a significant decrease
in binding to ARP. The results of the induced CD spectrum suggested that ARP bound to
oxidized HSAs with a similar orientation. These results suggest that oxidation of HSA
during chronic disease state significantly affected the microenvironment of the binding

site for ARP and binding capacity of HSA to ARP.

Serum Albumin, Lipid and Drug Binding

Nishi K (S35K5)

Yamasaki K (£Z23K5)

Otagiri M (£23iR%)
Subcell Biochem., VOL.94, pp.383-397
DOI: 10.1007/978-3-030-41769-7_15
Albumin is widely conserved from vertebrates to invertebrates, and nature of
mammalian albumins permit them to bind various endogenous ligands and drugs in the
blood. It is known that at least two major ligand binding sites are present on the albumin
molecule, which are referred to as Site I and Site II. These binding sites are thought to
be almost completely conserved among mammals, even though the degree of binding to
these sites are different depending on the physical and chemical properties of drugs and

differences in the microenvironment in the binding pockets. In addition, the binding sites

13



for medium and long-chain fatty acids are also well conserved among mammals, and it
is considered that there are at least seven binding sites, including Site I and Site II.
These bindings properties of albumin in the blood are also widely known to be important
for transporting drugs and fatty acids to various tissues. It can therefore be concluded
that albumin is one of the most important serum proteins for various ligands, and
information on human albumin can be very useful in predicting the ligand binding

properties of the albumin of other vertebrates.

A Safety Evaluation Study in Mice Revealed that Albumin Dimer is Safe for
Medical and Pharmaceutical Applications

Hashimoto M (523K 5%)

Chuang VTG (Manash University Malaysia)

Ishima Y ({E&KF)

Tkeda M (f8/5K5)

Maruyama T (BEAKE)

Yamasaki K (£Z23K75)

Taguchi K (BHLFRHAKT)

Otagiri M (£23iK%)
BPB Reports. VOL.3, pp.87-91

2020 (4502 4F)
Human serum albumin (HSA) dimer, where two molecules of HSA are genetically
fused with a linker of 10 amino acid, has superior blood retention property, compared
with HSA monomer. Moreover, HSA dimer derivative, s-nitrosated HSA dimer, functions
as an enhanced permeability and retention effects enhancer. HSA dimer has gained
considerable attention as drug delivery system carrier based on its prominent function.
However, for the HSA dimer to be used clinically, the safety profile of the HSA dimer is
required in order to exclude any potential toxicity or unwanted effects. Thus, the present
study was undertaken to investigate the occurance of tissue damage and serologic
changes due to repeated administration of HSA dimer (66.5 mg/kg) to mice every 3 d for
56 d, as part of a basic consideration on safety evaluation. The evaluation on survival,
behavior and body weight indicate that HSA dimer has no effect on physical growth and
physiological functions. Hematological tests suggest that HSA dimer has no direct
influence on hemocytes, such as hemolysis and platelet aggregation. Moreover, plasma

clinical chemistry and histological examinations indicate that the HSA dimer has no

14



deleterious effect on liver and renal functions. The results obtained here indicate HSA

dimer is safe and should be useful for medical and pharmaceutical applications.

QU= v

Cell uptake and anti-tumor effect of liposomes containing encapsulated
paclitaxel-bound albumin against breast cancer cells in 2D and 3D cultured
models

Okamoto Y (52iK7F)

Taguchi K (BHLFRAKT)

Imoto S (£ K7F)

Giam Chuang VT (Manash University Malaysia)

Yamasaki K (£Z&23K5)

Otagiri M (£23iR %)
J Drug Deliv Sci Tech., Volume 55, 101381

2019 (5 FNJTAE)
DOI.org/10.1016/j.jddst.2019.101381
Paclitaxel (PTX), a water insoluble anticancer drug, was incorporated into the inner
aqueous core of a liposome without the aid of an organic co-solvent, via non-covalent
binding with bovine serum albumin (BSA) to form a PTX-BSA liposome. In the present
study, PTX-BSA-liposomes are shown to have potent effects on human-derived breast
cancer cell lines, MCF-7 cells and MDA-MB-231 cells, in 2D monolayer cultured cells and
3D multicellular tumor spheroids. The results of cellular uptake studies in 2D monolayer
cultured cells clearly showed that the fluorescence derived from dansyl-l-asparagine
(DNSA), a model encapsulated drug, and Cy5-cholesterol (a model membrane) of DNSA-
BSA-liposome were observed inside the cells. Along with cell uptake, the PTX-BSA-
liposomes exhibited a concentration-dependent cytotoxicity against MCF-7 and MDA-
MB-231 cells but the IC50 value of the PTX-BSA-liposomes was higher than that of free
PTX and nab-PTX (albumin-bound PTX nanoparticle). On the other hand, PTX-BSA-
liposome, as in the cases of free PTX and nab-PTX, inhibited cell growth in both 3D MCF-
7 and MDA-MB-231 tumor spheroids, indicating that PTX-BSA-liposomes penetrated
into the tumor spheroid. These results suggest that PTX-BSA-liposomes are an organic
solvent free PTX formulation that would have potent anti-proliferative effects against

breast cancer.
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Use of Hemoglobin for Delivering Exogenous Carbon Monoxide in
Medicinal Applications
Taguchi K (BHLFRHAKT)
Maruyama T (AEAKE)
Otagiri M (523K %)
Curr Med Chem., Vol.27(18), pp.2949-2963
2020 (452 4F)
DOI: 10.2174/0929867325666181113122340.
Carbon Monoxide (CO), at low concentrations, can have a variety of positive effects on
the body including anti-apoptosis, anti-inflammatory, anti-oxidative and anti-
proliferative effects. Although CO has great potential for use as a potent medical
bioactive gas, for it to exist in the body in stable form, it must be associated with a carrier.
Hemoglobin (Hb) represents a promising material for use as a CO carrier because most
of the total CO in the body is stored associated with Hb in red blood cells (RBC). Attempts
have been made to develop an Hb-based CO carrying system using RBC and Hb-based
artificial oxygen carriers. Some of these have been reported to be safe and to have
therapeutic value as a CO donor in preclinical and clinical studies. In the present review,
we overview the potential of RBC and Hb-based artificial oxygen carriers as CO carriers
based on the currently available literature evidence for their use in pharmaceutical
therapy against intractable disorders.

(N

Identification of a novel long-acting 4'-modified nucleoside reverse
transcriptase inhibitor against HBV.
Higashi-Kuwata N ([E Z[EHFRERMEE % —)
Hayashi S (4 # B LK)
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Kumamoto H (HAZER K)
Ogata-Aoki H ([E 7 [EFREENIEE & —)
Das D (7 A U A ESLH AAFFERT)
Venzon D (77 A VU J1 [E N3 AVBFSERT)
Hattori SI (EZEERERIIFEE % —)
Bulut H (77 A U 7 [ESZAY ABFFERT)
Hashimoto M (523 K5%)
Otagiri M (£23iK%)
Takamune N (BEA K )
Kishimoto N (FEAK%)
Davis D (77 A U A [E S22 AAFFERT)
Misumi S (REAKT)
KakuniM (Bt 7 == 7 A1 F)
TanakaY (REARKT)
Mitsuya H (BEAKE:)
J Hepatol., S0168-8278(20), pp.33843-33845
2020 (452 4F)
DOI: 10.1016/5.jhep.2020.12.006.
Background & aim: While certain nucleoside/nucleotide reverse transcriptase inhibitors
(NRTIs) are efficacious in treating HBV infection, their effects are yet to be optimized
and the emergence of NRTI-resistant HBVs remains to be a challenging issue since life-
long medication is needed, making it crucial to develop agents that more profoundly
suppress wild-type and drug-resistant HBVs and have a long-acting feature for patients'
greater quality of life.
Methods:(18,3S,5S,E)-3-(2-amino-6-oxo-1,6-dihydro-9H-purin-9-yl)-2-
(fluoromethylene)-5-hydroxy-1-(hydroxymethyl)cyclopentane-1-carbonitrile  (E-CFCP)
was newly synthesized. E-CFCP's in vitro anti-HBV activity was evaluated. In vivo anti-
HBV activity was examined using HBV-infected human-liver-chimeric mice (PXB-mice).
E-CFCP's long-acting features and E-CFCP-triphosphate's interactions with HBV-
reverse transcriptase (HBV-RT) were examined.
Results: E-CFCP potently blocked HBVWTD1 production (IC50qPCR_cell=1.8 nM) in
HepG2.2.15 cells and HBVWTC2 (IC50SB_cell=0.7 nM), ETV-resistant HBVETV-
RL180M/S202G/M204V  (IC50SB_cell=77.5 nM), and ADV-resistant HBVADV-
RA181T/N236T production (IC50SB_cell=14.1 nM) in Huh?7 cells. E-CFCP profoundly
inhibited intracellular HBV-DNA production down to below detection limit, but ETV and
TAF failed to do so. E-CFCP also showed less toxicity than ETV and TAF. E-CFCP better
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penetrated hepatocytes and was better tri-phosphorylated and E-CFCP-triphosphate
intracellularly persisted longer compared to ETV-triphosphate. Once-daily peroral E-
CFCP administration over 2 weeks (0.02~0.2 mg/kg/day) reduced HBVWTC2-viremia by
2-3 logs in PXB-mice without significant toxicities and the reduction persisted over 1-3
weeks following treatment cessation, suggesting once-weekly dosing capabilities. E-
CFCP also reduced HBVETV-RL180M/S202G/M204V-viremia by 2 logs over 2 weeks,
while ETV completely failed HBVETV-RL180M/S202G/M204V-viremia reduction. None
of E-CFCP-treated mice had significant adverse changes. Van der Waals interactions of
E-CFCP's 4'-cyano and polar interactions of the fluorine with HBV-RT are important for
E-CFCP's anti-HBV potency and that both 4'-cyano and fluorine help retain E-CFCP-
triphosphate's interactions of HBVETV-RL180M/S202G/M204V-RT.

Conclusion: E-CFCP represents the first reported potential long-acting NRTI potent
against HBVs.

(/> D Ast)

Drug Delivery System for Refractory Cancer Therapy via an Endogenous
Albumin Transport System.
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Otagiri M (523K %)

Ishida T (fEEKF)
Chem Pharm Bull (Tokyo)., Vol.68(7), pp.583-588

2020 (452 4F)
DOI: 10.1248/cpb.c20-00026.
A unique phenomenon in solid tumors, the enhanced permeability and retention (EPR)
effect is now well known in the development of macromolecular anticancer therapy.
However, cancers with low vascular permeability have posed a challenge for these EPR
based therapeutic systems. An intrinsic vascular modulator, such as nitric oxide (NO),
could augment the endogenous EPR effect. However, the most important aim has been
to construct an effective NO delivery system for cancer. Since it is well known that
human serum albumin is one of the most important endogenous NO transport proteins
in human circulation, for more than a decade we have demonstrated that S-nitrosated
human serum albumin dimer (SNO-HSA-Dimer) becomes an enhancer of the EPR effect.
Here, we summarize the enhanced effect of SNO-HSA-Dimer on the anticancer effect of

macromolecular anticancer drugs such as PEGylated liposomal doxorubicin (Doxil®). In
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C26-bearing mice with highly permeable vasculature, SNO-HSA-Dimer is able to
increase more 3-fold the tumor accumulation of these anticancer drugs, thereby tripling
their anticancer effects. Interestingly, the tumor accumulation of Doxil® in B16-bearing
mice, which are characterized by a low permeable vasculature, increased more than 6-
fold in the presence of SNO-HSA-Dimer, and the improved accumulation of Doxil® led
to both increased survival and decreased tumor volume. These results strongly suggest
that the more cancer is refractory, the more the SNO-HSA-Dimer could enhance the EPR
effect via an endogenous albumin transport (EAT) system. Accordingly, we conclude that
the EAT system is promising as a drug delivery system (DDS) strategy for refractory

cancer therapy.
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Hepatic cytochrome P450 profiles in hemorrhagic shock model rats after
transfusion with stored red blood cells

Tokuno M (523 K7F)

Taguchi K (BHLEFRAKT)

Yamasaki K (22 K5)

Otagiri M (£23iR %)
J Pharm Sci., VOL.S0022-3549(20), pp.30447-0

2020 (45 2 4F)
DOI: 10.1016/).xphs.2020.08.015
Red cell transfusions, which deteriorate in quality during storage, triggers several
negative biological responses. However, little is known regarding the effects of stored red
cell transfusion on cytochrome P450 (P450) profiles. To clarify this issue, we investigated
hepatic P450 profiles in hemorrhagic shock model rats after resuscitation with stored
packed red cells (PRC). The pharmacokinetics data for P450-metabolizing substrates
showed that the clearance of substrates for CyplA2 and Cyp3A2 in the stored PRC
resuscitation group were decreased compared to sham group. The protein expression,
metabolic activity and mRNA expression of the P450 isoforms in the stored PRC
resuscitation group were lower than the corresponding values for the sham group.
However, these changes would be expected to have weak effects on the in vivo
pharmacokinetics of the concomitant drugs based on the criteria stated in the guideline
on drug interactions. In contrast, the results of these P450 profiles in the stored PRC
and fresh PRC resuscitation group exhibited a similar trend. These results suggest that

the stored PRC transfusion has an influence on the hepatic P450 profiles, but is of little
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clinical significance, not by the deterioration of the quality of red cells but

pathophysiological alterations following the hemorrhage and transfusion.
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Assessing cytochrome P450-based drug-drug interactions with
Hemoglobin-vesicles, an artificial red blood cell preparation, in healthy rats

Tokuno M (Z5K5)

Taguchi K (BHLFRHAKT)

Sakai H (= REFIKY)

Ohtsuki S (REA K )

Yamasaki K (£Z&23K75)

Otagiri M (£23iR%)
Drug Metab Pharmacok, S1347-4367(20), pp.30378-5

2020 (452 4F)
DOI.org/10.1016/j.dmpk.2020.06.005
Hemoglobin-vesicles (Hb-V), hemoglobin encapsulated within a liposome, were
developed as an artificial red blood cell (RBC). When Hb-V becomes clinically available
in the future, patients would presumably be co-administered with one or more drugs.
Since drug-drug interactions can cause serious adverse effects and impede overall
curative effects, evidence regarding the risk associated with drug-drug interactions
between Hb-V and such simultaneously administered drugs is needed. Therefore, we
report on cytochrome P450 (CYP)-based drug interactions with Hb-V in healthy rats. At
1 day after the saline, Hb-V or packed RBC (PRBC) administration, the blood retention
of CYP-metabolizing drugs (caffeine, chlorzoxazone, tolbutamide and midazolam) were
moderately prolonged in the case of the Hb-V group, but not the PRBC group, compared
to saline group. The results of a proteome analysis revealed that the Hb-V
administration had only negligible effects on the protein expression of CYPs in the liver.
Hb-V administration, however, clearly suppressed the CYP metabolic activity of the four
target CYP isoforms compared with the saline and PRBC group. However, these
alterations were nearly recovered at 7 day after the Hb-V administration. Taken together,
these results suggest that the administration of Hb-V slightly and transiently affects the

CYP-based metabolism of the above drugs.
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Evaluation of cytochrome P450-based drug metabolism in hemorrhagic
shock rats that were transfused with native and an artificial red blood cell
preparation, Hemoglobin-vesicles.
Tokuno M (Z5K5)
Taguchi K (BHLFRHAKT)
Sakai H (7% REFKY)
Ohtsuki S (REA K )
Yamasaki K (£Z&23K75)
Otagiri M (£23iR%)
Drug Metab Pharmacok., VOL.35(5), pp.417—424.
2020 (452 4F)
DOI.org/10.1016/j.dmpk.2020.06.004
Hemoglobin-vesicles (Hb-V) are being developed as red blood cell (RBC) substitutes.
In this study, we report on quantitative and qualitative alterations of hepatic cytochrome
P450 (CYPs) and the pharmacokinetics of CYP-metabolizing drugs, with a focus on four
CYP isoforms (CYP1A2, CYP2C11, CYP2E1 and CYP3A2), after Hb-V resuscitation from
a massive hemorrhage. The results of proteome analysis and western blot data indicate
that resuscitation with both Hb-V and packed RBC (PRBC) resulted in a decrease in the
protein levels of CYPs. Along with a decrease in the protein expression of CYPs,
pharmacokinetic studies showed that the elimination of CYP-metabolizing drugs was
prolonged in the Hb-V and PRBC resuscitation groups. It is also noteworthy that the
CYP-metabolizing drugs in the Hb-V resuscitation group was retained for a longer period
compared to the PRBC resuscitation group, and this is attributed to the CYP isoforms
having a lower metabolic activity in the Hb-V resuscitation group than that for the PRBC
resuscitation group. These findings suggest that resuscitation with Hb-V after a massive
hemorrhage has a slight but not clinically significant effect on drug metabolism via CYPs
in the liver due to decreased protein levels and the metabolic activity with respect to the
CYPs.
(QUNT e v AN Nz = R -7 1))

A method to induce hen egg lysozyme-specific humoral immune tolerance
in mice by pre-exposition with the protein's oligomers.
Ohkuri T (5Z2KF)
Yuge N (JulK7)
Sato K (JuLNKF)
Ueda T (JUMK7F)
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During treatment with protein therapeutics, such as monoclonal antibodies, the
development of anti-drug antibodies is a serious side-effect of modern pharmacology.
Anti-drug antibodies are produced as the number and exposure to therapeutic proteins
increase. In this context, less immunogenic responses could diminish these noxious
effects. Biophysical characterization of antigens, that is size, chemical composition,
physical form, and degrability, are known to influence the outcome of immune responses.
Here, using chemical modification, we have prepared oligomers of hen egg lysozyme
(HEL), 3- to 5-mer, as a typical antigen in immunology and evaluated the efficacy as a
tolerogen in HEL-specific antibody responses. Our results clearly demonstrated that pre-
exposed the HEL-oligomers into mice effectively suppressed HEL-specific IgG responses
regardless of the cross-linking mode. Therefore, the oligomerization is a method to
induce tolerogenicity of proteins and may emerge as a promising strategy to control the

production of undesirable anti-protein drug antibodies.
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C-Terminal Cysteine PEGylation of Adalimumab Fab with an Engineered
Interchain SS Bond
Nakamura H (GZ2K5)
Anraku M (525 K77)
Oda-Ueda N (53 K7F)
Ueda T (JUMK%)
Ohkuri T (53K5)
Biol. Pharm. Bull., Vol. 43 (3), pp.418-423
2020 (452 4F)
DOI: 10.1248/bpb.b19-00612
Conjugation with polyethylene glycol (PEG) is performed to increase serum half-life
of the Fab for clinical applications. However, current designs for recombinant Fab only
allow PEGylation at the interchain SS bond (disulfide bond) at the C-terminal end of the
heavy chain and light chain of the Fab, which the decrease of thermostability occurred
by partial reduction of the interchain SS bond. An adalimumab Fab mutant with a novel
interchain SS bond (CHi1: C177-CL : C160) and one cysteine at the C-terminal end

(mutSS Fabsu) was designed to maintain Fab thermostability and for site-specific
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PEGylation. MutSS Fabsu was expressed in Pichia pastoris and purified mutSS
Fabsu was conjugated with 20-kDa PEG targeted at the free cysteine. Based on enzyme-
linked immunosorbent assay (ELISA), PEGylation did not affect the binding capacity of
the mutSS Fabsu. To confirm the influence of PEGylation on the pharmacokinetic
behavior of the Fab, PEGylated mutSS Fabsu was administered to rats via tail vein
injection. Analysis of the mean serum concentration of the PEGylated mutSS
Fabsu versus time through ELISA indicated an increase in half-life compared to that of
non-PEGylated wild-type Fab. Consequently, we have successfully demonstrated that a
Fab mutant with a novel interchain SS bond and one free cysteine at the C-terminal end
can be PEGylated without changes in functionality. This design can potentially be used

as a platform for modification of other recombinant Fabs.
(REEERD

Crystal structure of the complex of the interaction domains of Escherichia
coli DnaB helicase and DnaC helicase loader: structural basis implying a
distortion-accumulation mechanism for the DnaB ring opening caused by
DnaC binding.
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J. Biochem., Vol. 167 (1), pp. 1-14

2020 (452 4F)
DOI: 10.1093/jb/mvz087
Loading the bacterial replicative helicase DnaB onto DNA requires a specific loader
protein, DnaC/Dnal, which creates the loading-competent state by opening the DnaB
hexameric ring. To understand the molecular mechanism by which DnaC/Dnal opens

the DnaB ring, we solved 3.1-A co-crystal structure of the interaction domains of
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Escherichia coli DnaB-DnaC. The structure reveals that one N-terminal domain (NTD)
of DnaC interacts with both the linker helix of a DnaB molecule and the C-terminal
domain (CTD) of the adjacent DnaB molecule by forming a three a-helix bundle, which
fixes the relative orientation of the two adjacent DnaB CTDs. The importance of the
intermolecular interface in the crystal structure was supported by the mutational data
of DnaB and DnaC. Based on the crystal structure and other available information on
DnaB-DnaC structures, we constructed a molecular model of the hexameric DnaB CTDs
bound by six DnaC NTDs. This model suggested that the binding of a DnaC would cause
a distortion in the hexameric ring of DnaB. This distortion of the DnaB ring might
accumulate by the binding of up to six DnaC molecules, resulting in the DnaB ring to

open.
(RIZEEH)

Transport of 2,4-dichloro phenoxyacetic acid by human Na+-coupled
monocar-boxylate transporter 1 (hNSMCT1, SLC5AS)
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Drug Metab. Pharmacokinet., Vol.34(1),pp.95-103
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DOI: 10.1016/).dmpk.2018.10.004
Using X. laevis oocyte expression system, we inves-tigated whether human Na+-
coupled monocarboxylate transporterl (SLC5A8, hSMCT1) is involved in 2,4-
dichlorophenoxyacetate (2,4-D) uptake by the renal tubular epithelial cells. 2,4-D is a
herbicide that causes nephrotoxicity. Heterologous expression of hSMCT1 in X. laevis
oocytes conferred the ability to take up 2,4-D; the induced uptake process was Na+-
dependent and electrogenic. The Na+-dependent uptake of 2,4-D was inhibited not only
by known hSMCT1 substrates, but also by many structural an-alogs of 2,4-D. The
currents induced by 2,4-D, 4-chlorophenoxyacetate (4-CPA) and 2-methyl-4-

chlorophenoxyacetate (MCPA) were saturable: the rank order of the maximal induced
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current and the affinity for hSMCT1 was 2,4-D > 4-CPA > MCPA. The relationship
between the structures of the derivatives and their transport activity implied specific
structural features in a compound for recognition as a sub-strate by hSMCTI.
Furthermore, we have demon-strated using purified rabbit renal brush-border mem-
brane vesicles that 2,4-D potently inhibited the Na+-dependent uptake of pyroglutamate,
a typical substrate for Smctl, and that 2,4-D uptake process was Na+-dependent,
saturable and inhibitable by a potent blocker, ibuprofen. We conclude that hSMCT1 is
involved partially in the renal reabsorption of 2,4-D and its derivatives and their
nephrotoxicity.

QY ZES)

B-Naphthoflavone, an exogenous ligand of aryl hydrocarbon receptor,
disrupts zinc homeostasis in human hepatoma HepG2 cells

Takumi Ishida (£E2WiK%)

Shinji Takechi (£&2¥K%5)
J. Toxicol. Sci., Vol.44(10),pp.1851-1858

2019 (FFNoTAF)
DOI: 10.2131/jts.44.711
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 B-naphthoflavone, an
exogenous ligand of aryl hydrocarbon receptor (AHR), on intracellular zinc levels.
Human hepatoma HepG2 cells were treated with B-naphthoflavone for 3 days, and
intracellular labile and total 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 B-
naphthoflavone induced a decrease in intra- cellular labile zinc in a dose-dependent
manner, with significantly decreased levels observed at 1 uM compared with controls.
Additionally, intracellular total zinc levels demonstrated a decreasing trend with 10 uM
B-naphthoflavone. Zinc pyrithione recovered the decrease in intracellular labile zinc
levels induced by B-naphthoflavone, while zinc sulfate had no effect. Moreover,
significant decreases in the mRNA levels of zinc transporters ZnT10 and ZIP5 were
observed in response to 10 uM B-naphthoflavone. These results demonstrated that B-
naphthoflavone has the potential to disrupt zinc homeostasis in hepatocytes. Although

the underlying mechanism remains to be determined, suppression of zinc transporter
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transcription through AHR activation may be involved in the B-naphthoflavone-induced

disruption of intracellular zinc levels.
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The effect of dihydropyrazines on lipopolysaccharide-stimulated human
hepatoma HepG2 cells via regulating the TLR4-MyD88-mediated NF-kB
signaling pathways
Madoka Esaki (523iK5%)
Takumi Ishida (S23K5%)
Yuu Miyauch (523 K%2)
Shinji Takechi (£2¥K%5)
J. Toxicol. Sci., Vol.45(7),pp.401-409
2020 (4570 2 4F)
DOI: 10.2131/jts.45.401
Dihydropyrazines (DHPs), including 3-hydro-2,2,5,6-tetramethylpyrazine (DHP-3), are
glycation products that are spontaneously generated in vivo and ingested via food. DHPs
generate various radicals and reactive oxygen species (ROS), which can induce the
expression of several antioxidant genes in HepG2 cells. However, detailed information
on DHP-response pathways remains elusive. To address this issue, we investigated the
effects of DHP-3 on the nuclear factor-x B (NF-kB) pathway, a ROS-sensitive signaling
pathway. In lipopolysaccharide-stimulated (LPS-stimulated) HepG2 cells, DHP-3
decreased phosphorylation levels of inhibitor of NF-kB (IxB) and NF-xB p65, and nuclear
translocation of NF-xB p65. In addition, DHP-3 reduced the expression of Toll-like
receptor 4 (TLR4) and the adaptor protein myeloid differentiation primary response gene
88 (MyD88). Moreover, DHP-3 suppressed the mRNA expression of tumor necrosis
factor-alpha (TNFa), and interleukin-1 beta (IL-18). Taken together, these results
suggest that DHP-3 acts as a negative regulator of the TLR4-MyD88-mediated NF-xB
signaling pathway.
CAHED, =rE, RmEt)

In vivo ESR imaging of redox status in mice after X-ray irradiation,
measured by acyl-protected hydroxylamine probe, ACP
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Shoko Okazaki (523 K%5)

26



Yoko Tachibana (£23iK %)
Kazunori Anzai (0 ARZKEK2)
Toshihiko Ozawa (H AR KF)
Keizo Takeshita (23 K5)
Free Radic. Biol. Med., Vo0l.160, pp.596-603
2020 (45 2 4F)
DOI: 10.1016/ j.freeradbiomed.2020.08.028
More detailed investigations on the in vivo redox status are needed to elucidate the
mechanisms contributing to
damage caused by ionizing radiation. In the present study, the in vivo redox status of
mice was examined using in vivo electron spin resonance (ESR) imaging after an
intraperitoneal injection of 1-acetoxy-3-carbamoyl-2,2,5,5- tetramethylpyrrolidine
(ACP) as a probe. ACP is easily hydrolyzed to its hydroxylamine form in the mouse
body, and the interconversion between hydroxylamine and the corresponding nitroxyl
radical reflects the biological redox status. Liver damage, based on changes in liver
weight and plasma aspartate aminotransferase levels, was detected in mice 4 days
after X-ray irradiation at 7.5 Gy. ESR imaging showed that the signal intensity of the
nitroxyl radical was high at the liver area in both damaged and healthy mice after
administration of ACP. Whereas the signal decayed at the liver area for healthy mouse,
the decay was negligible in damaged mice. Unlike healthy mouse, signal in the chest
for damaged mouse increased with time. The distribution of the sum of hydroxylamine
and the nitroxyl radical was similar in damaged and healthy mice. X-ray irradiation
slightly lowered the reduction activity of the liver microsomal fraction for the nitroxyl
radical. Thiobarbituric acid reactive substances in the liver were higher in damaged
mice than in healthy mice; however, no significant differences were noted in reduced
glutathione. The present results indicate that the redox status of mice exposed to X-ray

irradiation is more oxidative than that in healthy mice.

(Rl -+ 77T i)

Differences in pharmacokinetic behaviors of two lipophilic 3 - substituted
2,2,5,5 - tetramethylpyrrolidine - N - oxyl radicals, in vivo probes to assess
the redox status in the brain using magnetic resonance techniques
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Purpose: The pharmacokinetics of 3-methoxycarbonyl- and 3-hydroxymethyl- 2,2,5,5-
tetramethylpyrrolidine-N-oxyl radicals (MCP and HMP, respectively), magnetic
resonance probes to assess the brain redox status, were examined in healthy mouse
brains.
Methods: The time course of the concentration of the radical form of the probe in the
brain was examined by signal enhancements on T1-weighted MR image after an
intravenous injection. The distribution of the total probe (sum of radical and reduced
forms) was investigated using brain homogenates.
Results: MCP distributed to the brain more than HMP. MCP exhibited biphasic decay
with fast and slow components, whereas HMP exhibited monophasic decay with a similar
rate constant to the slow component of MCP. Similar profiles were observed in various
regions of the brain. The total probe for MCP exhibited mono- phasic decay at a similar
rate constant to the slow component of the radical form; however, the initial content of
the total probe was similar to its radical form. For HMP, decay of the total probe
coincided with that of the radical form.
Conclusion: The decay of MCP needs to consider the reduction of the probe in and its
elimination from the brain, while the decay of HMP may mainly result from its

elimination from the brain.
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Processing grapefruit juice with y-cyclodextrin attenuates its inhibitory
effect on cytochrome P450 3A activity.
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Journal of Pharmacy and Pharmacology. Vol. 72(3), pp. 356-363
2020 (452 4F)

DOI: 10.1111/jphp.13212.

Objectives: Grapefruit (Citrus paradisi) juice enhances the oral bioavailability of drugs
that are metabolized by intestinal cytochrome P450 3A4 (CYP3A4). Patients are advised
to avoid drinking grapefruit juice to prevent this drug-grapefruit juice interaction. The
aim of this study was to investigate whether processing grapefruit juice with
cyclodextrins (CDs) would result in preventing or inhibiting this interaction.

Methods: Grapefruit juice and the major furanocoumarins found in grapefruit,
bergamottin (BG) and 6', 7'-dihydroxy bergamottin (DHBG) were mixed with a, B and
yCDs. The effects of these processed juice samples and furanocoumarins on CYP3A
activity were compared with the corresponding values for unprocessed juices and
furanocoumarins. Interactions between CDs and these furanocoumarins were also
investigated by phase solubility and 1 H NMR studies.

Key findings: The inhibition of CYP3A by grapefruit juice was significantly attenuated
by processing particularly with yCD. Similar attenuation effects by yCD were observed
in the cases of BG and DHBG. Furthermore, BG and DHBG were suggested to be
strongly encapsulated in the cavity of yCD.

Conclusion: The encapsulation of BG and DHBG by yCD and the resulting attenuation
of the inhibition of CYP3A activity by grapefruit juice may be applicable to juice

processing for preventing drug-grapefruit juice interactions.
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Toxicological Property of Acetaminophen: The Dark Side of a Safe
Antipyretic/Analgesic Drug?
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Acetaminophen (paracetamol, N-acetyl-p-aminophenol; APAP) is the most popular
analgesic/antipyretic agent in the world. APAP has been regarded as a safer drug
compared with non-steroidal anti-inflammatory drugs (NSAIDs) particularly in terms of
lower risks of renal dysfunction, gastrointestinal injury, and asthma/bronchospasm
induction, even in high-risk patients such as the elderly, children, and pregnant women.
On the other hand, the recent increasing use of APAP has raised concerns about its
toxicity. In this article, we review recent pharmacological and toxicological findings
about APAP from basic, clinical, and epidemiological studies, including spontaneous
drug adverse events reporting system, especially focusing on drug-induced asthma and
pre-and post-natal closure of ductus arteriosus. Hepatotoxicity is the greatest fault of
APAP and the most frequent cause of drug-induced acute liver failure in Western
countries. However, its precise mechanism remains unclear and no effective cure beyond
N-acetylcysteine has been developed. Recent animal and cellular studies have
demonstrated that some cellular events, such as c-jun N-terminal kinase (JNK) pathway
activation, endoplasmic reticulum (ER) stress, and mitochondrial oxidative stress may
play important roles in the development of hepatitis. Herein, the molecular mechanisms
of APAP hepatotoxicity are summarized. We also discuss the not-so-familiar "dark side"

of APAP as an otherwise safe analgesic/antipyretic drug.
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Comparative Study of Constipation Exacerbation by Potassium Binders
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BACKGROUND: Constipation is frequently observed in patients with chronic kidney
disease (CKD). Lactulose is expected to improve the intestinal environment by
stimulating bowel movements as a disaccharide laxative and prebiotic. We studied the
effect of lactulose on renal function in adenine-induced CKD rats and monitored uremic
toxins and gut microbiota. METHODS: Wistar/ST male rats (10-week-old) were fed
0.75% adenine-containing diet for 3 weeks to induce CKD. Then, they were divided into
three groups and fed as follows: control, normal diet; and 3.0- and 7.5-Lac, 3.0% and 7.5%
lactulose-containing diets, respectively, for 4 weeks. Normal diet group was fed normal
diet for 7 weeks. The rats were observed for parameters including renal function, uremic
toxins, and gut microbiota. RESULTS: The control group showed significantly higher
serum creatinine (sCr) and blood urea nitrogen (BUN) 3 weeks after adenine feeding
than at baseline, with a 8.5-fold increase in serum indoxyl sulfate (IS). After switching
to 4 weeks of normal diet following adenine feeding, the sCr and BUN in control group
remained high with a further increase in serum IS. In addition, tubulointerstitial fibrosis
area was increased in control group. On the other hand, 3.0- and 7.5-Lac groups
improved sCr and BUN levels, and suppressed tubulointerstitial fibrosis, suggesting
preventing of CKD progression by lactulose. Lac groups also lowered level of serum IS
and proportions of gut microbiota producing IS precursor. CONCLUSION: Lactulose
modifies gut microbiota and ameliorates CKD progression by suppressing uremic toxin

production.
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It is important to calculate the drug removal by hemodialysis (HD) for drug dosing
regimens in HD patients. However, there are limited and inconsistent information about
the dialyzability of drugs by HD. Therefore, the aim of our study is to evaluate drug
removal by utilizing a rat model of HD (HD rat) and to extrapolate this result to the drug
removal rate in HD patients. HD rats received bilateral nephrectomy and HD for 2 h.
The dialysis removal of 6 drugs was evaluated in HD rats. Dialysis efficiency, plasma
protein binding rate (PBR) and distribution volume (Vd) of drugs were also measured.
Furthermore, we examined the correlation between the dialyzability of drug in HD rats
and humans and constructed the prediction formula of the drug dialyzability in HD
patients. The clearance of urea and creatinine and normalized dialysis dose in HD rats
were 0.83 = 0.07 mL/min, 0.70 + 0.08 mL/min, and 0.13 £ 0.06, respectively. The drug
dialyzability in HD rats was similar to reported clinical data except for doripenem. A
higher correlation was observed between drug dialyzability in reported clinical data and
HD rats which were adjusted for PBR (r2 = 0.936; p < 0.001) compared to unadjusted (r2
= 0.812; p = 0.009). Therefore, we constructed the prediction formula of the drug
dialyzability in HD patients by utilizing the HD rat model and PBR. This study is useful
for evaluating the dialyzability of high-risk drugs in a clinical setting and might provide

appropriate preclinical dialyzability data for new drug.

(P RAT)

Investigation of methods for more accurate estimation of kidney function
in people with high muscle mass.
Ichigi M (FEAKT)
Nakatani S (FEAK )
Murakami M (AEAKZE)
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Clin Nephrol. Vol. 94(2), pp. 86-96

2020 (45 2 4F)
DOI: 10.5414/CN110074.
Serum creatinine (SCr) levels depend on muscle mass and are therefore elevated in
people with high muscle mass, potentially leading to underestimation of kidney function
in this population. Although recent therapeutic guidelines have shown measurement of
serum cystatin C (ScysC) to be useful, this method has not been validated in people with
high muscle mass. We conducted this study to investigate methods for more accurately
estimating kidney function in people with high muscle mass. Linear regression analysis
was used to assess the correlation of endogenous creatinine clearance (24-hour CLcr) and
24-hour CLcr x 0.715 (i.e., modified glomerular filtration rate (GFR)); with estimated
kidney function from SCr and ScysC in 15 healthy young adult men with high muscle
mass. A significant but weak positive correlation was observed between 24-hour CLcr
and estimated CLcr by the Cockcroft and Gault formula (CG CLer; R2=0.371, p=0.016).
The estimated GFR calculated from ScysC (eGFRcys) was significantly higher than CLcr
x 0.715, but the two were not correlated (R2 = 0.125, p = 0.197). However, when CG CLcr
and eGFRcr were adjusted by muscle mass parameters, the correlation between
measured and estimated values improved. Further improvement was seen when
participants with a fat mass greater than 25% were excluded (R2 = 0.623, p = 0.004; R2
=0.510, p = 0.014; n = 11 for both). The results of our study suggest that currently used
formulas for estimating kidney function, including eGFRcys, may not be appropriate for

people with high muscle mass, but use of muscle mass parameters may improve
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A ARZ I P 2MEE, Vol.3(1), pp.9-14

2020 (45 2 4F)
Objective: The aim of this study was to estimate medical economic costs associated with
optimizing drugs brought to a cardiology hospital for inpatients with the help of
pharmacists and doctors. Methods: We optimized drugs brought to the hospital,
compared patient backgrounds, and estimated medical economic costs. Results: Medicine
expenditure was 34.36 yen per day per patient post drug optimization with the help of
pharmacists and doctors. Estimated glomerular filtration rates were significantly lower
and patient ages and the number of prescriptions optimized were significantly higher in
patients who regularly used 10 or more drugs than in those who used fewer than 10
drugs.Conclusion: A drug cost reduction effect is expected with the collaboration between
doctors and pharmacists, and with prescription optimization of drugs brought to a

hospital.
(F i R T)

Effects of surface-deacetylated chitin nanofibers on non-alcoholic
steatohepatitis model rats and their gut microbiota

M. Goto (23K 7T)

D. Iohara (S23K5%)
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S. Ifuku (BHEUKR)

K. Azuma (FEUKZ)
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M. Anraku (Z2¥K5)
Int. J. Biol. Macromol., Vol.164, pp.659-666

2020 (45 2 4F)
DOI: 10. 1016/j.1jbiomac.2020.07.184
Nonalcoholic steatohepatitis NASH), a more advanced form of nonalcoholic fatty liver
disease (NAFLD), is associated with increased cardiovascular and liver-related mortality.
We investigated the hepatic protective and antioxidant effects of surface-deacetylated
chitin nanofibers (SDACNFSs) that were administered to SHRSP5/Dmcr rats for 8 weeks.
The administration of SDACNFs (80 mg/kg/day) resulted in a significant decrease in
hepatic injury, oxidative stress, compared with the non-treatment. The SDACNFs also
caused a reduction in the population of harmful members of the Morganella and
Prevotella genus, and increased the abundance of the Blautia genus, a useful bacterium
in gut microbiota. We therefore conclude that SDACNF exerts anti-hepatic and
antioxidative effects not only by adsorbing lipid substances but also by reforming the

community of intestinal microflora in the intestinal tract.

(REJR R, PO KA, 2% 7R

In vitro transdermal permeation of isosorbide dinitrate in the absence and
presence of 2-hydroxypropyl-B-cyclodextrin:solutions and suspensions
K. Zao (REAK)
T. Ishiguro (£2¥K5)
D. Iohara (52HK7%)
M. Anraku (Z2K5)
H. Seo (S5 K%)
T. Irie (REAK)
K. Uekama (523K 7)
F. Hirayama (523 K%%)
dJ. Incl. Phenom. Macrocycl. Chem., Vo0l.96, pp.137-143
2020 (452 4F)
DOI: 10.1007/s10847-019-00959-x
Interactions of a vasodilator, isosorbide dinitrate ISDN), with the parent a-, B- and y-
cyclodextrins (a-, B- and y-CDs) and 2-hydroxypropyl-a- and -8- and y-CDs (HP-a- and -
B- and -y-CDs) and the dissolution properties of ISDN/B-CD complexes were investigated.

The effects of HP-8-CD on the in vitro transdermal permeation of the drug in the forms
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of solutions and suspensions were also investigated using skin from hairless mice. The
size dependent guest—host interactions of CDs were clearly reflected in the stoichiometry
of the complexes, i.e. ISDN interacted with two a-CD molecules (which have small
cavities) to form a 1:2 (guest:host) complex, while B-CD formed a 1:1 complex. Meanwhile,
the large y-CD cavity included two ISDN molecules to form a 2:1 complex. The
permeation of ISDN in the presence of HP-8-CD in solutions and in suspensions was
slightly increased, when oleic acid or linoleic acid were added to the suspension. These
results suggest that HP-B-CD complexation has a positive effect on the percutaneous
permeation of ISDN when the drug is in the form of a suspension, while the effect is

negative when a solution is involved.

(A B MR S B R, 2 )

Morphometric analysis of paramylon particles produced by Euglena
gracilis EOD-1 using FIB/SEM tomography
M. Anraku (52K7F)
D. Iohara (G3KF)
H. Takada (=~/L =)
T. Awane (=L = RHijf)
J. Kawashima (#h#fiEREY V =2 —3 3 )
M. Takahashi (Fh#figREE Y U = — 3 V)
F. Hirayama (523 K%%)
Chem. Pharm. Bull., Vol.68 (1), pp.100-102
2020 (452 4F)
DOI: 10.1248/cpb.c19-00769
Fuglena gracilis EOD-1, a microalgal strain, produces large quantities of paramylon,
a class of polymers known as B-1,3-glucans and has been reported to function as a dietary
fiber and to improve the metabolic syndrome including obesity. However, despite its
importance, the morphometric analysis of paramylon has not been conducted so far. In
this study, we attempted to observe the detailed three-dimensional structure of

paramylon by focused ion beam/scanning electron microscopy (FIB/SEM).

(REJF. R, 2256 50

A Thermoresponsive Hydrophobically Modified Hydroxypropylmethyl
Cellulose/Cyclodextrin Injectable Hydrogel for the Sustained Release of
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Int. J. Pharm., Vol.575, pp.118845

2020 (45 2 4F)
DOI: 10. 1016/j.1jpharm.2019.118845
The objective of this study was to develop a thermoresponsive injectable hydrogel for
the sustained release of drugs by taking advantage of host-guest interactions between a
hydrophobically modified hydroxypropylmethyl cellulose (HM-HPMC) and cyclodextrin
(CD). A thermoresponsive injectable hydrogel was prepared by simply adding CDs to
HM-HPMC hydrogel. The HM-HPMC hydrogel was converted into a sol with a low
viscosity through host-guest interactions with CDs. A thermoresponsive injectable
hydrogel was successfully constructed from the highly viscous HM-HPMC and B-CD, and

the resulting formulation functioned as a sustained release carrier for drugs.

(REJ. R, 2256 50

Anti-proliferative Activities of Some Bivalent Symmetrical 5-Substituted
Hydantoin Derivatives towards Human Brain Glioma U251 Cells (U251) and
Human Carcinoma Cells (KB3-1)

37
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Biol. Pharm. Bull., Vol.42(11),pp.1953-1956
2019 (5N 14F)

DOI: 10.1248/bpb.b19-00486

Novel bivalent twin-drug type hydantoin derivatives were evaluated in vitro using a
human brain glioma cell line (U251) and a human carcinoma cell line (KB3-1). Among
the 5-substituted hydantoin derivatives (1a-b and 2a-d) examined in this study, bivalent
symmetrical 5-substituted hydantoin derivative 1b showed the highest anti-proliferative
activity towards both U251 and KB3-1 cells. The values of anti-proliferative activity
(IC50) of this hydantoin derivative against the two cell lines (U251 and KB3-1) were 0.46
and 5.21 uM, respectively. The anti-proliferative activity of all of the compounds except
for compounds 2a and 2d against U251 cells was higher than that of cisplatin. Bivalent
symmetrical compound 1b had a biphenylmethane linker in the molecule. All of the
tested bivalent hydantoin derivatives showed higher activity against U251 cells than
against KB3-1 cells. For twin-drug type hydantoin derivatives 2a-d, which have a linear
methylene linker in the molecules, it was found that methylene linker length in these

molecules have an effect on the anti-proliferative activity against U251 and KB3-1 cells.
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Some Hybrid Linker Mode C2-Symmetrical 1,3,5-Triazine Derivatives and
Their Biological Evaluation
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Heterocycles, Vol.98(11).pp.1580-1588

DOI: 10.3987/COM-19-14174

We report the preparation of some new C2-symmetrical multivalent hybrid-type
molecules having a methylene linker group and 1,3,5-triazine (TAZ) recognition moieties
in the molecule and we also report the results of biological evaluation of their anti-herpes
simplex virus type 1 (anti-HSV-1) activity and cytotoxic activity against Vero cells. All
mid-size C2-symmetrical multivalent hybrid-type molecules (3a-2, 3a-4, 3b-2, 3b-3, 3b-
4) showed considerably high levels of anti-HSV-1 activity (EC50 = 7.6 ~ 95.6 pM) with
low levels of cytotoxicity (CC50 > 200 pM) against Vero cells. Among the tested
compounds, the hybrid-type C2-symmetrical multivalent molecule (3a-4) seems to be an
interesting new lead in the search for new hybrid-type multivalent mid-size antiviral

compounds.
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