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Onionin A inhibits ovarian cancer progression by suppressing cancer cell
proliferation and the protumour function of macrophages.
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Scientific Reports, Vol. 6, pp. 29588

2016 (“Fpk 28 4F)

DOI: 10.1038/srep29588

It is well known that tumor-assocd. macrophages (TAMs) play an important role in
tumor development by modulating the tumor microenvironment, and targeting of
protumor activation or the M2 polarization of TAMs is expected to be an effective therapy
for cancer patients. We previously demonstrated that onionin A (ONA), a natural low
mol. wt. compd. isolated from onions, has an inhibitory effect on M2 macrophage
polarization. In the present study, we investigated whether ONA had a therapeutic
anti-ovarian cancer effect using in vitro and in vivo studies. We found that ONA reduced
the extent of ovarian cancer cell proliferation induced by co-culture with human
macrophages. In addn., we also found that ONA directly suppressed cancer cell
proliferation. A combinatorial effect with ONA and anti-cancer drugs was also
obsd. The activation of signal transducer and activator of transcription 3 (STAT3),
which is involved in cell proliferation and chemo-resistance, was significantly abrogated

by ONA in ovarian cancer cells. Furthermore, the administration of ONA suppressed



cancer progression and prolonged the survival time in a murine ovarian cancer model
under single and combined treatment conditions. Thus, ONA is considered useful for
the addnl. treatment of patients with ovarian cancer owing to its suppression of the

protumor activation of TAMs and direct cytotoxicity against cancer cells.
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Apoptosis induction of poly-S-nitrosated human serum albumin in resistant
solid tumor under hypoxia can be restored by phosphodiesterase 5
inhibition
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Nitric Oxide, Vol. 69, pp. 28-34

2017 (“Fpk 29 4F)
DOI: 10.1016/j.n10x.2017.04.005
Poly-S-nitrosated human serum albumin (Poly-SNO-HSA) delivered and accumulated
nitric oxide (NO) in tumors and induces apoptosis. Tumor hypoxia is strongly assocd.
with malignant progression and tumor resistance to therapy. In this study, we examd.
the cytotoxic effect of Poly-SNO-HSA under hypoxia on the murine colon 26
adenocarcinoma (C26) cells in vitro and in vivo. Under hypoxia, at about 4 times
LDso dose of Poly-SNO-HSA in vitro, the reactive oxygen species prodn. was hindered
but apoptotic cells were induced via cGMP pathway as the effect was suppressed by a
sol. guanylate cyclase inhibitor, NS2028. The apoptosis induction effect of low dose
Poly-SNO-HSA on C26 cells in vitro under hypoxia can be restored by a
phosphodiesterase 5 (PDE5) inhibitor, vardenafil. In C26-bearing mice, Poly-SNO-HSA
/vardenafil combination treatment significantly suppressed the tumor vol. compared
with Poly-SNO-HSA or vardenafil treatment alone. Furthermore, the core tumor

tissues showed increased expression of caspase-3 than the non-core tissue. The



expression of caspase-3 appeared to overlap with the hypoxic zone of tumor
tissues. Similar results were also obtained when the expts. were repeated using
Epimedium ext., a natural herbal supplement with PDES5 inhibition activity. In
conclusion, Poly-SNO-HSA/PDE5 inhibitors combination therapy is a promising
approach for enhancing the anticancer therapeutic effects of Poly-SNO-HSA against not

only anti-cancer drug resistance but also hypoxic stress related solid tumor resistance.
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Atypical cyclic sulfides, garlicnins G, I, and J, extracted from Allium
sativum.
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Chem. Pharm. Bull., Vol. 65, pp. 102-106
2017 (“Fpk 29 4F)
DOI: 10.1248/cpb.c16-00648
Newly characterized, atypical sulfides, garlicnins G (1), I (2), and J (3), were isolated
from the acetone exts. of garlic bulbs, Allium sativum. Their prodn. pathways are
regarded as different from those of cyclic sulfoxides, 3,4-dimethyltetrahydrothiophene-
S-oxide derivs. such as onionins A1-A3, garlicnins B1-B4, and C1-C3.
(fre fll)

Antitumor Allium sulfides
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Chem. Pharm. Bull., Vol. 65, pp. 209-217

2017 (“Fhk 29 4)
DOI: 10.1248/cpb.c16-00844
We examd. the sulfides in onion (Allium cepa L.), Welsh onion (A. fistulosum L.), and
garlic (A. sativum L.), and obtained three new thiolane-type sulfides (onionins A1-A3)
from onion; two new thiabicyclic-type sulfides (welsonins A1, A2), together with onionins
A1-A3, from Welsh onion; and six new acyclic-type sulfides (garlicnins L-1-L-4, E, and F)
, ten new thiolane-type sulfides (garlicnins A, B1-B4, C1-C3, K1, and K2), and three new
atypical cyclic-type sulfides (garlicnins G, I, and J) from garlic. Acetone exts. showed
the potential of these sulfides in inhibiting the polarization of M2 activated macrophages
that are capable of suppressing tumor-cell proliferation. The effect of the thiolane-type
sulfide of a major component, onionin A1, on tumor progression and metastasis in both
osteosarcoma and ovarian cancer-bearing mouse models was then examd. Tumor
proliferation was depressed, and tumor metastasis was controlled by regulating
macrophage activation. These results showed that onionin Al is an effective agent for
controlling tumors in both in vitro and in vivo models, and that the antitumor effects
obsd. in vivo are likely caused by reversing the antitumor immune system. Activation
of the antitumor immune system by onionin A1l might be an effective adjuvant therapy
for patients with osteosarcoma, ovarian cancer and other malignant tumors. Based on
these findings, pharmacol. investigations will be conducted in the future to develop

natural and healthy foods and anti-cancer agents that can prevent or combat disease.
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Hydrophobically Modified  Polymer/a-Cyclodextrin  Thermoresponsive
Hydrogels for Use in Ocular Drug Delivery
D. Iohara (£2iK5)
M. Okubo (53 K)
M. Anraku (S K5)
S. Uramatsu (KR T-2E0R)
T. Shimamoto (K[FEMbLAL T-ZEFK)
K. Uekama (£Z23K5)



F. Hirayama (£ K5)
Mol. Pharmaceutics, Vol.14, pp.2740-2748

2017 (VK 29 4F)
DOI: 10.1021/acs.molpharmaceut.7b00291
We report herein on the preparation of thermoresponsive hydrogels by taking
advantage of the interaction of cyclodextrins (CDs) and a hydrophobically modified
polymer. A hydrophobically modified hydroxypropyl methylcellulose (HM-HPMC) gel
formed thermoresponsive hydrogels when small amounts of a-CD were added to the
solution. The HM-HPMC/a-CD showed reversible sol—gel transition in the physiological
temperature range. The use of HM-HPMC/a-CD significantly improved the ocular
absorption of a drug, diclofenac sodium, by virtue of the rapid formation of a gel on the

ocular surface.

(IR, 2058 k. PILSCHE)

Species Differences in the Binding of Sodium 4-Phenylbutyrate to Serum
Albumin.

Yamasaki K (525 K52)
Enokida T (535K %)
Taguchi K (23 K5%)
Miyamura S (BEAK?)
Kawai A (G35 K5)
Miyamoto S (423 K5%)
Maruyama T (BEA K2)
Seo H (G2 K7F)
Otagiri M CEHK )
J Pharm Sci., Vol.106(9), pp.2860-2867
2017 CFpk 29 4)
doi: 10.1016/j.xphs.2017.04.025
Sodium 4-phenylbutyrate (PB) is clinically used as a drug for treating urea cycle
disorders. Recent research has shown that PB also has other pharmacologic activities,
suggesting that it has the potential for use as a drug for treating other disorders. In the
process of drug development, preclinical testing using experimental animals is necessary
to verify the efficacy and safety of PB. Although the binding of PB to human albumin has
been studied, our knowledge of its binding to albumin from the other animal species is

extremely limited. To address this issue, we characterized the binding of PB to albumin


https://www.ncbi.nlm.nih.gov/pubmed/28456727
https://www.ncbi.nlm.nih.gov/pubmed/28456727

from several species (human, bovine, rabbit, and rat). The results indicated that PB
interacts with 1 high-affinity site of albumin from these species, which corresponds to
site IT of human albumin. The affinities of PB to human and bovine albumins were higher
than those to rabbit and rat albumin, and that to rabbit albumin was the lowest. Binding
and molecular docking studies using structurally related compounds of PB suggested
that species differences in the affinity are attributed to differences in the structural
feature of the PB-binding sites on albumins (e.g., charge distribution, hydrophobicity,

shape, or size).
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Long chain fatty acids alter the interactive binding of ligands to the two principal
drug binding sites of human serum albumin.
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PLoS One., Vol12(6), e0180404

2017 (F1k294F)

doi: 10.1371/journal.pone.0180404

A wide variety of drugs bind to human serum albumin (HSA) at its two principal

sites, namely site I and site II. A number of reports indicate that drug binding to these

two binding sites are not completely independent, and that interactions between

ligands of these two discrete sites can play a role. In this study, the effect of the binding

of long-chain fatty acids on the interactive binding between dansyl-L-asparagine

(DNSA; site I ligand) and ibuprofen (site II ligand) at pH6.5 was examined. Binding

experiments showed that the binding of sodium oleate (Ole) to HSA induces

conformational changes in the molecule, which, in turn, changes the individual

binding of DNSA and ibuprofen, as well as the mode of interaction between these two

ligands from a 'competitive-like' allosteric interaction in the case of the defatted HSA



conformer to a mearly independent' binding in the case of non-defatted HSA conformer.
Circular dichroism measurements indicated that ibuprofen and Ole are likely to
modify the spatial orientation of DNSA at its binding site. Docking simulations
suggest that the long-distance electric repulsion between DNSA and ibuprofen on
defatted HSA contributes to a 'competitive-like' allosteric interaction, whereas
extending the distance between ligands and/or increasing the flexibility or size of the
DNSA binding site in fatted HSA evokes a change in the interaction mode to 'nearly
independent' binding. The present findings provide further insights into the structural
dynamics of HSA upon the binding of fatty acids, and its effects on drug binding and
drug-drug interactions that occur on HSA.

(LIRS, W&, /N B

The binding of silibinin, the main constituent of silymarin, to Site | on human
serum albumin.
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Maruyama T (REAS K 2)

Otagiri M (553K 77)

Biol. Pharm. Bull., Vol.40, pp.310-317

2017 (F1294F)

doi: 10.1248/bpb.b16-00790

Silibinin is the main constituent of silymarin, an extract from the seeds of milk

thistle (Silybum marianum). Because silibinin has many pharmacological activities,

extending its clinical use in the treatment of a wider variety of diseases would be

desirable. In this study, we report on the binding of silibinin to plasma proteins, an

issue that has not previously been extensively studied. The findings indicated that

silibinin mainly binds to human serum albumin (HSA). Mutual displacement

experiments using ligands that primarily bind to sites I and II clearly revealed that



silibinin binds tightly and selectively to site I (subsites Ia and/or Ic) of HSA, which is
located in subdomain ITA. Thermodynamic analyses suggested that hydrogen bonding
and van der Waals interactions are major contributors to silibinin-HSA interactions.
Furthermore, the binding of silibinin to HSA was found to be decreased with
increasing ionic strength and detergent concentration of the media, suggesting that
electrostatic and hydrophobic interactions are involved in the binding. Trp214 and
Arg218 were identified as being involved in the binding of silibinin to site I, based on
binding experiments using chemically modified- and mutant-HSAs. In conclusion, the
available evidence indicates that silibinin binds to the region close to Trp214 and
Arg218in site I of HSA with assistance by multiple forces and can displace site I drugs

(e.g., warfarin or iodipamide), but not site II drugs (e.g., ibuprofen).
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Potential therapeutic interventions for chronic kidney disease-associated
sarcopenia via indoxyl sulfate-induced mitochondrial dysfunction.
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https://www.ncbi.nlm.nih.gov/pubmed/28608457

J Cachexia Sarcopenia Muscle., in press
2017 (VK 29 %)
doi: 10.1002/jcsm.12202

Chronic kidney disease (CKD) patients experience skeletal muscle wasting and
decreased exercise endurance. Our previous study demonstrated that indoxyl sulfate (IS),
a uremic toxin, accelerates skeletal muscle atrophy. The purpose of this study was to
examine the issue of whether IS causes mitochondria dysfunction and IS-targeted
intervention using AST-120, which inhibits IS accumulation, or mitochondria-targeted
intervention using L-carnitine or teneligliptin, a dipeptidyl peptidase-4 inhibitor which
retains mitochondria function and alleviates skeletal muscle atrophy and muscle
endurance in chronic kidney disease mice. The in vitro effect of IS on mitochondrial
status was evaluated using mouse myofibroblast cells (C2C12 cell). The mice were
divided into sham or 5/6-nephrectomized (CKD) mice group. Chronic kidney disease mice
were also randomly assigned to non-treatment group and AST-120, L-carnitine, or
teneligliptin treatment groups.

In C2C12 cells, IS induced mitochondrial dysfunction by decreasing the expression
of PGC-1a and inducing autophagy in addition to decreasing mitochondrial membrane
potential. Co-incubation with an anti-oxidant, ascorbic acid, Li-carnitine, or teneligliptine
restored the values to their original state. In CKD mice, the body and skeletal muscle
weights were decreased compared with sham mice. Compared with sham mice, the
expression of interleukin-6 and atrophy-related factors such as myostatin and atrogin-1
was 1increased in the skeletal muscle of CKD mice, whereas muscular Akt
phosphorylation was decreased. In addition, a reduced exercise capacity was observed
for the CKD mice, which was accompanied by a decreased expression of muscular PCG-
la and increased muscular autophagy, as reflected by decreased mitochondria-rich type
I fibres. An AST-120 treatment significantly restored these changes including skeletal
muscle weight observed in CKD mice to the sham levels accompanied by a reduction in
IS levels. An L-carnitine or teneligliptin treatment also restored them to the sham levels
without changing IS level.

Our results indicate that IS induces mitochondrial dysfunction in skeletal muscle
cells and provides a potential therapeutic strategy such as IS-targeted and mitochondria-
targeted interventions for treating CKD-induced muscle atrophy and decreased exercise

endurance.
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Improved anticancer effects of albumin-bound paclitaxel nanopatrticle via
augmentation of EPR effect and albumin-protein interactions using S-nitrosated
human serum albumin dimer.
Kinoshita R (BEAK7)
Ishima Y (85K
Chuang VTG (7 —7 1 » K%)
Nakamura H (523 K5)
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Maruyama T (FEA K52)
Biomaterials, Vol.140, pp.162-169
2017 CFpk 29 4)
doi: 10.1016/j.biomaterials.2017.06.021
In the latest trend of anticancer chemotherapy research, there were many
macromolecular anticancer drugs developed based on enhanced permeability and
retention (EPR) effect, such as albumin bound paclitaxel nanoparticle (nab- PTX, also
called Abraxane®). However, cancers with low vascular permeability posed a challenge
for these EPR based therapeutic systems. Augmenting the intrinsic EPR effect with an
intrinsic vascular modulator such as nitric oxide (NO) could be a promising strategy. S-
nitrosated human serum albumin dimer (SNO-HSA Dimer) shown promising activity
previously was evaluated for the synergistic effect when used as a pretreatment agent
in nab-PTX therapy against various tumor models. In the high vascular permeability
C26 murine colon cancer subcutaneous inoculation model, SNO-HSA Dimer enhanced
tumor selectivity of nab-PTX, and attenuated myelosuppression. SNO-HSA Dimer also
augmented the tumor growth inhibition of nab-PTX in low vascular permeability B16
murine melanoma subcutaneous inoculation model. Furthermore, nab-PTX therapy
combined with SNO-HSA Dimer showed higher antitumor activity and improved
survival rate of SUIT2 human pancreatic cancer orthotopic model. In conclusion, SNO-
HSA Dimer could enhance the therapeutic effect of nab-PTX even in low vascular
permeability or intractable pancreatic cancers. The possible underlying mechanisms of

action of SNO-HSA Dimer were discussed.
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Albumin-Encapsulated Liposomes: A Novel Drug Delivery Carrier With
Hydrophobic Drugs Encapsulated in the Inner Aqueous Core.
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J Pharm Sci., in press

2017 CFpk 29 4)

doi: 10.1016/j.xphs.2017.08.003
Liposomes are clinically used in drug delivery, but loading hydrophobic
substances is limited to the hydrophobic space of a lipid membrane, despite the fact
that it is favorable to encapsulate substances into the inner aqueous core of liposome,
from a drug stability of view. We report herein on the preparation of a liposome with
bovine serum albumin encapsulated (BSA-liposome). Using this system, it is possible
to encapsulate hydrophobic drugs in the inner aqueous core of the liposome based on
the hypothesis that the water solubility of hydrophobic drugs is increased when bound
to albumin. The physicochemical properties of the prepared BSA-liposomes could be
easily regulated and the loading of hydrophobic drugs in the inner aqueous core of the
liposome was dramatically improved by virtue of the drug-binding properties of
albumin. An in vivo safety and pharmacokinetic study showed that BSA-liposomes
possess favorable properties as a drug carrier, including biocompatibility and a stealth
effect. This new type of hydrophobic drug carrier, an albumin-liposome, has the
potential for use in delivering numerous hydrophobic drugs that typically bind to

albumin.
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Parathyroid hormone contributes to the down-regulation of cytochrome P450 3A
through the cAMP/PI3K/PKC/PKA/NF-kB signaling pathway in secondary
hyperparathyroidism.

Watanabe H (REAS K 27)
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Biochem Pharmacol., in press

2017 CFpk 29 4)

doi: 10.1016/.bcp.2017.08.016

Chronic kidney disease (CKD), which affects, not only renal clearance, but also non-
renal clearance, is accompanied by a decline in renal function. Although it has been
suggested that humoral factors, such as uremic toxins that accumulate in the body under
CKD conditions, could be involved in the changes associated with non-renal drug
clearance, the overall process is not completely understood. In this study, we report on
the role of parathyroid hormone (PTH), a middle molecule uremic toxin, on the
expression of drug metabolizing or transporting proteins using rats with secondary
hyperparathyroidism (SHPT) as models. In SHPT rats, hepatic and intestinal CYP3A
expression was suppressed, but the changes were recovered by the administration of the
calcimimetic cinacalcet, a PTH suppressor. Under the same experimental conditions, a
pharmacokinetic study using orally administered midazolam, a substrate for CYP3A,
showed that the AUC was increased by 5 times in SHPT rats, but that was partially
recovered by a cinacalcet treatment. This was directly tested in rat primary hepatocytes

and intestinal Caco-2 cells where the expression of the CYP3A protein was down-



regulated by PTH (1-34). In Caco-2 cells, PTH (1-34) down-regulated the expression of
CYP3A mRNA, but an inactive PTH derivative (13-34) had no effect. 8-Bromo-cyclic
adenosine monophosphate, a membrane-permeable cAMP analog, reduced mRNA
expression of CYP3A whereas the inhibitors of PI3K, NF-kB, PKC and PKA reversed the
PTH-induced CYP3A down-regulation. These results suggest that PTH down-regulates
CYP3A through multiple signaling pathways, including the PISK/PKC/PKA/NF-kB
pathway after the elevation of intracellular cAMP, and the effect of PTH can be

prevented by cinacalcet treatment.
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Quantitative determination of polysulfide in albumins, plasma proteins and
biological fluid samples using a novel combined assays approach.
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Anal Chim Acta., Vol.969, pp.18-25

2017 (F1294F)

doi: 10.1016/j.aca.2017.03.027

Hydrogen sulfide (H2S) signaling involves polysulfide (RSS»SR') formation on

various proteins. However, the current lack of sensitive polysulfide detection assays

poses methodological challenges for understanding sulfane sulfur homeostasis and

signaling. We developed a novel combined assay by modifying Sulfide Antioxidant
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Buffer (SAOB) to produce an "Elimination Method of Sulfide from Polysulfide" (EMSP)
treatment solution that liberates sulfide, followed with methylene blue (MB) sulfide
detection assay. The combined EMSP-MB sulfide detection assay performed on low
molecular weight sulfur species showed that sulfide was produced from trisulfide
compounds such as glutathione trisulfide and diallyl trisulfide, but not from the thiol
compounds such as cysteine, cystine and glutathione. In the case of plasma proteins,
this novel combined detection assay revealed that approximately 14.7, 1.7, 3.9, 3.7
sulfide mol/mol released from human serum albumin, ai-anti-trypsin, ai-acid
glycoprotein and ovalbumin, respectively, suggesting that serum albumin is a major
pool of polysulfide in human blood circulation. Taken together with the results of
albumins of different species, the liberated sulfide has a good correlation with cysteine
instead of methionine, indicating the site of incorporation of polysulfide is cysteine.
With this novel sulfide detention assay, approximately 8,000, 120 and 1100 pM of
polysulfide concentrations was quantitated in human healthy plasma, saliva and tear,
respectively. Our promising polysulfide specific detection assay can be a very
important tool because quantitative determination of polysulfide sheds light on the
functional consequence of protein-bound cysteine polysulfide and expands the

research area of reactive oxygen to reactive polysulfide species.
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Crystallographic analysis of the Ternary Complex of Octanoate and N-acetyl-L-
methionine with Human Serum Albumin Reveals the Mode of their Stabilizing
Interactions
Akito Kawai (E23K)
Victor TG Chuang (Curtin K%5)
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Biochim. Biophys. Acta, Vo0l.1865, pp.979-984
2017 (P 29 )
Sodium octanoate (Oct) and MN-acetyl-L-methionine (N-AcMet) act as a thermal
stabilizer and an antioxidant for human serum albumin (HSA), respectively. In this

paper, we described the details of 3D structure of the HSA—Oct—N-AcMet complex and



discussed the molecular mechanism responsible for the HSA protective effect of Oct and
N-AcMet based on the structure. The findings obtained from this study suggest that N-
AcMet acts positively as useful stabilizer for albumin formulated products such as
functionalized HSA and HSA fusion proteins.
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The use of Hemoglobin-vesicles for delivering medicinal gas for the treatment
of intractable disorders.

Taguchi K (523K 5)
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J Pharm Sci., Vol.106(9), pp.2392-2400
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doi: 10.1016/).xphs.2017.04.006

Bioactive gaseous molecules, such as oxygen (O2) and carbon monoxide (CO), are

essential elements for most living organisms to maintain their homeostasis and

biological activities. An accumulating body of evidence suggests that such molecules

can be used in clinics as a medical gas in the treatment of various intractable disorders.

Recent developments in hemoglobin-encapsulated liposomes, namely hemoglobin

vesicles (HbV), possess great potential for retaining Oz and CO and could lead to

strategies for the development of novel pharmacological agents as medical gas donors.

HbV with either Oz or CO bound to it has been demonstrated to have therapeutic

potential for treating certain intractable disorders and has the possibility to serve as

diagnostic and augmenting product by virtue of unique physicochemical

characteristics of HbV. The present review provides an overview of the present status

of the use of O2- or CO-binding HbV in experimental animal models of intractable

disorders and discusses prospective clinical applications of HbV as a medical gas donor.
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Apoptosis induction of poly-S-nitrosated human serum albumin in resistant
solid tumor under hypoxia can be restored by phosphodiesterase 5 inhibition.
Tkeda M (5 K5)
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Poly-S-nitrosated human serum albumin (Poly-SNO-HSA) delivered and
accumulated nitric oxide (NO) in tumors and induces apoptosis. Tumor hypoxia is
strongly associated with malignant progression and tumor resistance to therapy. In
this study, we examined the cytotoxic effect of Poly-SNO-HSA under hypoxia on the
murine colon 26 adenocarcinoma (C26) cells in vitro and in vivo. Under hypoxia, at
about 4 times LDso dose of Poly-SNO-HSA in vitro, the reactive oxygen species
production was hindered but apoptotic cells were induced via cGMP pathway as the
effect was suppressed by a soluble guanylate cyclase inhibitor, NS2028. The apoptosis
induction effect of low dose Poly-SNO-HSA on C26 cells in vitro under hypoxia can be
restored by a phosphodiesterase 5 (PDE5) inhibitor, vardenafil. In C26-bearing mice,
Poly-SNO-HSA/vardenafil combination treatment significantly suppressed the tumor
volume compared with Poly-SNO-HSA or vardenafil treatment alone. Furthermore,
the core tumor tissues showed increased expression of caspase-3 than the non-core
tissue. The expression of caspase-3 appeared to overlap with the hypoxic zone of tumor
tissues. Similar results were also obtained when the experiments were repeated using
Epimedium extract, a natural herbal supplement with PDE5 inhibition activity. In
conclusion, Poly-SNO-HSA/PDES5 inhibitors combination therapy is a promising
approach for enhancing the anticancer therapeutic effects of Poly-SNO-HSA against
not only anti-cancer drug resistance but also hypoxic stress related solid tumor

resistance.
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Comparison of the Pharmacokinetic Properties of Hemoglobin-Based Oxygen
Carriers.


https://www.ncbi.nlm.nih.gov/pubmed/28335469
https://www.ncbi.nlm.nih.gov/pubmed/28335469

Taguchi K (Z25 K5)

Yamasaki K (G2 K%5)

Maruyama T (REAK52)

Otagiri M (523 K5)

J Funct Biomater. Vol.8(1), pii: E11
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Hemoglobin (Hb) is an ideal material for use in the development of an oxygen
carrier in view of its innate biological properties. However, the vascular retention of
free Hb is too short to permit a full therapeutic effect because Hb is rapidly cleared
from the kidney via glomerular filtration or from the liver via the haptogloblin-CD 163
pathway when free Hb is administered in the blood circulation. Attempts have been
made to develop alternate acellular and cellular types of Hb based oxygen carriers
(HBOCs), in which Hb is processed via various routes in order to regulate its
pharmacokinetic properties. These HBOCs have been demonstrated to have superior
pharmacokinetic properties including a longer half-life than the Hb molecule in
preclinical and clinical trials. The present review summarizes and compares the
pharmacokinetic properties of acellular and cellular type HBOCs that have been
developed through different approaches, such as polymerization, PEGylation, cross-

linking, and encapsulation.
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Clinical Implications Associated With the Posttranslational Modification-

Induced Functional Impairment of Albumin in Oxidative Stress-Related
Diseases.
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Maruyama T (REAS K 2)

J Pharm Sci., Vol.106(9), pp.2195-2203
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doi: 10.1016/j.xphs.2017.03.002

Recent research findings indicate that the posttranslational modification of

human serum albumin (HSA) such as oxidation, glycation, truncation, dimerization,

and carbamylation is related to certain types of diseases. We report herein on a simple
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and rapid analytical method, using an electrospray ionization time-of-flight mass
spectrometry technique, that allows posttranslational modifications of HSA to be
quantitatively and qualitatively evaluated with a high degree of sensitivity. In
patients with chronic liver disease, chronic renal disease, and diabetes mellitus, an
increase in the level of oxidized cysteine-34 (Cys-34) of HSA accompanied by a decrease
in the level of reduced Cys-34 was observed. The redox status of Cys-34 was correlated
with ligand binding and the antioxidative functions of HSA. Available evidence
indicates that monitoring the redox state of Cys-34 not only could be a useful marker
for evaluating the progression of disease and its complications but also would permit
therapeutic efficacy to be predicted. The redox state of Cys-34 was also used as an
index of the quality of HSA preparations. These data suggest that monitoring the
posttranslational modifications of HSA can be important, because the function of HSA
1s related not only to its serum concentration but also to the preservation of its

structural integrity under disease conditions.
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Down-regulation of ABCG2, a urate exporter, by parathyroid hormone
enhances urate accumulation in secondary hyperparathyroidism.
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Hyperuricemia occurs with increasing frequency among patients with
hyperparathyroidism. However, the molecular mechanism by which the serum
parathyroid hormone (PTH) affects serum urate levels remains unknown. This was
studied in uremic rats with secondary hyperparathyroidism where serum urate levels
were found to be increased and urate excretion in the intestine and kidney decreased,
presumably due to down-regulation of the expression of the urate exporter ABCG2 in
intestinal and renal epithelial membranes. These effects were prevented by
administration of the calcimimetic cinacalcet, a PTH suppressor, suggesting that PTH
may down-regulate ABCG2 expression. This was directly tested in intestinal Caco-2
cells where the expression of ABCG2 on the plasma membrane was down-regulated
by PTH (1-34) while its mRNA level remained unchanged. Interestingly, an inactive
PTH derivative (13-34) had no effect, suggesting that a posttranscriptional regulatory
system acts through the PTH receptor to regulate ABCG2 plasma membrane
expression. As found in an animal study, additional clinical investigations showed that
treatment with cinacalcet resulted in significant reductions in serum urate levels
together with decreases in PTH levels in patients with secondary
hyperparathyroidism undergoing dialysis. Thus, PTH down-regulates ABCG2
expression on the plasma membrane to suppress intestinal and renal urate excretion,

and the effects of PTH can be prevented by cinacalcet treatment.
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Oral branched-chain amino acid granules improve structure and function of
human serum albumin in cirrhotic patients.
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The aim of this study was to evaluate structural and functional alterations of
human serum albumin (HSA), with a special focus on the oxidized and reduced forms,
in patients with chronic liver disease. We also investigated whether oral branched-
chain amino acid (BCAA) supplementation could induce structural changes and
improve the functions of HSA. The proportion of reduced and oxidized HSA was
determined in 16 healthy controls and in 20 chronic hepatitis and 100 cirrhotic
patients with stable conditions. To evaluate the functional properties of HSA, this
study focused on the antioxidant and binding functions. The radical scavenging
activity and binding ability of purified HSA were measured in 68 participants. After
BCAA administration for 6 months, 29 patients were evaluated for HSA structural
changes, with 19 out of the 29 patients also analyzed for HSA functional changes.
There was a significant decrease in the amounts of reduced HSA in conjunction with
Liver disease progression. Receiver operating characteristic curve analysis
demonstrated that the levels of reduced HSA had high accuracy in determining
disease progression. Functional alterations were strongly correlated to the levels of
reduced HSA. BCAA supplementation led to substantial increases in the amount of
reduced HSA. The altered HSA was able to scavenge significantly more radicals and
restore the binding ability.
This study describes structural alterations and functional disturbances of HSA in
patients with chronic liver disease, and indicates that the levels of reduced HSA might
reflect disease progression and the functional properties of HSA. Moreover, oral BCAA
supplementation increases the amount of reduced HSA, thereby leading to the

restoration of HSA function in cirrhotic patients.
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Carbon monoxide-bound hemoglobin vesicles ameliorate multiorgan injuries

induced by severe acute pancreatitis in mice by their anti-inflammatory and
antioxidant properties.
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Int J Nanomedicine, Vol.11, pp.5611-5620

2016 (T284F)
Carbon monoxide (CO) has attracted attention as a possible therapeutic agent for
affecting anti-inflammatory and antioxidant activities. Previously, CO-bound
hemoglobin vesicle (CO-HbV) was developed as a nanotechnology-based CO donor, and
its safety profile and therapeutic potential as a clinically applicable carrier of CO were
examined in vitro and in vivo. In the present study, the therapeutic efficacy of CO-HbV
against severe acute pancreatitis was examined with secondary distal organ-injured
model mice that were fed with a choline-deficient ethionine-supplemented diet. A CO-
HbV treatment significantly reduced the mortality of the acute pancreatitis model mice
compared to saline and HbV. Biochemical and histological evaluations clearly showed
that CO-HbV suppressed acute pancreatitis by inhibiting the production of systemic
proinflammatory cytokines, neutrophil infiltration, and oxidative injuries in pancreatic
tissue. Interestingly, CO-HbV also diminished the subsequent damage to distal organs
including liver, kidneys, and lungs. This could be due to the suppression of neutrophil
infiltration into tissues and the subsequently enhanced oxidative injuries. In contrast,
02-bound HbV, the inactive form of CO-HbV, was ineffective against both pancreatitis
and distal organ injuries, confirming that CO was directly responsible for the protective
effects of CO-HbV in acute pancreatitis. These findings suggest that CO-HbV has anti-
inflammatory and antioxidant characteristics of CO and consequently exerts a superior

protective effect against acute pancreatitis-induced multiorgan damage.
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Long-Term Stored Hemoglobin-Vesicles, a Cellular Type of Hemoglobin-
Based Oxygen Carrier, Has Resuscitative Effects Comparable to That for
Fresh Red Blood Cells in a Rat Model with Massive Hemorrhage without
Post-Transfusion Lung Injury.
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Hemoglobin-vesicles (HbV), encapsulating highly concentrated human hemoglobin
in liposomes, were developed as a substitute for red blood cells (RBC) and their safety
and efficacy in transfusion therapy has been confirmed in previous studies. Although
HbV suspensions are structurally and physicochemically stabile for least 1-year at room
temperature, based on in vitro experiments, the issue of whether the use of long-term
stored HbV after a massive hemorrhage can be effective in resuscitations without
adverse, post-transfusion effects remains to be clarified. We report herein on a
comparison of the systemic response and the induction of organ injuries in hemorrhagic
shock model rats resuscitated using 1-year-stored HbV, freshly packed RBC (PRBC-0)
and by 28-day-stored packed RBC (PRBC-28). The six-hour mortality after resuscitation
was not significantly different among the groups. Arterial blood pressure and blood gas
parameters revealed that, using HbV, recovery from the shock state was comparable to
that when PRBC-0 was used. Although no significant change was observed in serum
parameters reflecting liver and kidney injuries at 6 hours after resuscitation among the
three resuscitation groups, results based on Evans Blue and protein leakage in
bronchoalveolar lavage fluid, the lung wet/dry weight ratio and histopathological
findings indicated that HbV as well as PRBC-0 was less predisposed to result in a post-
transfusion lung injury than PRBC-28, as evidenced by low levels of myeloperoxidase
accumulation and subsequent oxidative damage in the lung. The findings reported
herein indicate that 1-year-stored HbV can effectively function as a resuscitative fluid
without the induction of post-transfused lung injury and that it is comparable to fresh

PRBC, suggesting that HbV is a promising RBC substitute with a long shelf-life.
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Application of a Compact Magnetic Resonance Imaging System with 1.5T
Permanent Magnets to Visualize Release from and the Disintegration of Capsule
Formulations in Vitro and in Vivo.

Keizo Takeshita (Z=2f K%
Shoko Okazaki (ZEiKF)
Kyosuke Shinada (523 K5)



Yuma Shibamoto (423 K5)
Biol. Pharm. Bull., Vol. 40(8), pp.1268-1274
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In the present study, the processes of in vitro and in vivorelease in a gelatin capsule
formulation model were visualized using a compact magnetic resonance imaging (MRI)
system with 1.5T permanent magnets, which is more convenient than the
superconducting MRI systems typically used for clinical and experimental purposes. A
Gd-chelate of diethylenetriamine-N,N,N',N”,N"-pentaacetic acid, a contrast agent that
markedly enhances proton signals via close contact with water, was incorporated into
capsule formulations as a marker compound. /n vitro experiments could clearly
demonstrate the preparation-dependent differences in the release/disintegration of the
formulations. When capsule formulations were orally administered to rats, the release
of the marker into the stomach and its transit to the duodenum were visualized. These
results strongly indicate that the compact MRI system is a powerful tool for

pharmaceutical studies.
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Nrf2-ARE-dependent alterations in zinc transporter mMRNA expression in HepG2
cells
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PLoS One., Vol. 11 (11), e0166100

2016 (K 28 4)

DOI: 10.1371/journal.pone.0166100

Zinc transporters are solute carrier family members. To date, 10 zinc transporters (ZnTs)

and 14 Zrt-, Irt-like proteins (ZIPs) have been identified. ZnTs control intracellular zinc

levels by effluxing zinc from the cytoplasm into the extracellular fluid, intracellular

vesicles, and organelles; ZIPs also contribute to control intracellular zinc levels with

influxing zinc into the cytoplasm. Recently, changes in zinc transporter expression have

been observed in some stress-induced diseases, such as Alzheimer’s disease and diabetes

mellitus. However, little is known regarding the mechanisms that regulate zinc

transporter expression. To address this, we have investigated the effect of a well-

established stress response pathway, the nuclear factor erythroid 2-related factor 2

(Nrf2)-antioxidant responsive element (ARE) pathway, on zinc transporter mRNA levels.



Exposure to 1074 M tertbutylhydroquinone (#BHQ), which activates Nrf2-ARE
signaling, for 6 h significantly increases ZnT-1, ZnT-3, and ZnT-6 mRNAs levels, and
significantly decreases ZnT-10 and ZIP-3 mRNA levels. These changes are not observed
with 106 M #BHQ, which does not activate Nrf2-ARE signaling. Furthermore, #BHQ
exposure does not affect metal responsive element transcription, a cis element that is
activated in response to intracellular free zinc accumulation. From these results, we
believe that the transcription of ZnT-1, ZnT-3, ZnT-6, ZnT-10, and ZIP-3 is influenced by
the Nrf2-ARE signal transduction pathway.
(i 1)
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An Oral Absorbent, Surface-deacetylated Chitin Nano-fiber Ameliorates Renal
Injury and Oxidative Stress in 5/6 Nephrectomized Rats
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Carbohyd. Polym., Vol.161, pp.21-25
2017 (P 29 )
DOI: 10.1016/j.carbpol.2016.12.057
In this study, we report that surface-deacetylated chitin nano-fibers (SDACNFSs) are
more effective in decreasing renal injury and oxidative stress than deacetylated chitin
powder (DAC) in 5/6 nephrectomized rats. An oral administration of low doses of
SDACNFs (40 mg/kg/day) over a 4 week period resulted in a significant decrease in
serum indoxyl sulfate, creatinine and urea nitrogen levels, compared with a similar
treatment with DAC or AST-120. The SDACNFs treatment also resulted in an increase
in antioxidant potential, compared with that for DAC or AST-120.
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Surface-deacetylated Chitin Nanofibers Reinforced with a Sulfobutyl Ether -
Cyclodextrin Gel Loaded with Prednisolone as Potential Therapy for

Inflammatory Bowel Disease
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Surface-deacetylated chitin nanofibers (SDACNFs) reinforced with a sulfobutyl
ether B-cyclodextrin (SBE-B-CD) (NFs-CDs) gel were developed to obtain a controlled
release carrier of prednisolone (PD) for the treatment of colitis. We evaluated the
therapeutic effects of the NFs-CDs gel containing PD on dextran sulfate sodium (DSS)-
induced colitis model mice. The administration of the NFs-CDs gel at intervals of 3 days
from the beginning of the DSS treatment resulted in a significant improvement, not only
in colitis symptoms but also histopathological changes in colon tissue. In addition, the
therapeutic effects of the NFs-CDs gel on colitis can be attributed to decreased levels of

neutrophil infiltration and the development of oxidative stress.
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A new resin glycoside from Calystegia soldanella and its antiviral activity towards
herpes
Masateru Ono (H#EKZ7)
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Nat Prod Res. Jan 20:1-5. doi: 10.1080/14786419
2017 (F294)
A new resin glycoside, named calysolin XVIII (1), was isolated from the leaves, stems and
roots of Calystegia soldanella Roem. et Schult. (Convolvulaceae). The structure of 1 was
defined as 11S-jalapinolic acid 11-0-8-d-glucopyranosyl-(1 — 3)-0-(2-0-2S-methylbutyryl,4-
0-3-hydroxy-2-methylenebutyryl)-a-1-rhamnopyranosyl-(1 — 2)-[0-8-d-glucopyranosyl-
(1 — 6)-0-(34-di-0-2S-methylbutyryD-8-d-glucopyranosyl-(1 — 3)]-O-8-d-glucopyranosyl-
(1 — 2)-B-d-quinovopyranoside, intramolecular 1,2"""-ester on the basis of spectroscopic data.
Compound 1 is the first known resin glycoside to feature 3-hydroxy-2-methylenebutyric acid
as a component organic acid. In addition, 1 demonstrated an antiviral activity against herpes

simplex virus type 1, with an IC50 value 2.3 pM..
(€ AAIES)

ANTIVIRAL ACTIVITIES OF SOME NEW 2,4,6-TRISUBSTITUTED 1,3,5-
TRIAZINES HAVING ALKOXY AND/OR ALKYLAMINO GROUPS
Nobuko Mibu (& [if] X77)
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Heterocycles. Vol.94(9), pp.1653-1677.
2017 (Fk 29 )
We report the preparation of (5- and Cssymmetrical 2,4,6-trisubstituted 1,3,5-triazine



derivatives having alkoxy and/or alkylamino groups and results of biological evaluation
of their anti-herpes simplex virus type 1 (anti-HSV-1) activity and cytotoxic activity
against Vero cells. New targeted symmetrical molecules were obtained by using a method
starting with 2,4,6-trichloro-1,3,5-triazine (1). Among the synthesized compounds, Cs
symmetrical tri-aliphatic alkylamino-substituted compound 6s showed high anti-HSV-1
activity (ECso = 5.4 pM) and low cytotoxicity (CCso > 200 pM). The results of an SAR
study suggested that the presence of two hydrogen bond donor protons of secamine
functionality in the molecule is an important structural factor for expression of potential
anti-HSV-1 activities.
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Novel C2-Symmetrical Phenylboronic Acid Pinacol Esters with a Few Types of
Linkers and Their Biological Activities
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Heterocycles. Vol.94(9), pp.1748-1758.
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We report the preparation of new (C:-symmetrical cyclic phenylboronic acid derivatives
and their biological activities. New targeted (:-symmetrical molecules (1) were obtained
in good to excellent yields by a primitive amide bond formation reaction using the
reported method starting with amino-substituted phenylboronic acid pinacol esters 2. A
few Co-symmetrical phenylboronic acid ester analogues such as 5 and 7 that have two

urea groups in the linker junction were also prepared in order to evaluate antibacterial



and antiviral activities. The results of a structure-activity relationship study are also
described.
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Effects of lycium and lycium-composed formula on the peripheral coldness
induced by local cooling in mice

Jian-Rong Zhou (23 K5%)

Bunka Ishikawa (S23%K7)

Mihoko Nakashima (523K 5%)

Kazumi Yokomizo (425 K%5)
Int J Phytomed. Vol.8(3), pp.353-359

2016 (*Fpk 28 4F)
Background: Recently people appealing for peripheral coldness increase. Lycium fruits
have a long tradition of use in nutrition and traditional medicine in East Asia, while its
effect on peripheral coldness is not yet investigated. We study the effects of lycium and
lycium-rich formula (Ligustrum Iucidum ait, LLA) on the peripheral coldness induced by
local cooling in mice. Methods: 7-week old male ddY mice were administered either water
(control) or lycium or LLA for 2 weeks. After an aesthesia, the mouse body except for
head was immersed into 10 ‘C water for 10 min. Then the skin surface and rectal
temperature of mouse were measured with a thermocamera and a thermocouple
thermometer, respectively. And two laser Doppler flow probes were set to measure the
skin blood flow of plantar and tail, respectively. Results: In the case of 1-week
administration on mice, 10% lycium- and 10% LLA-treatments showed good recovery of
whole body surface temperature measured by a thermocamera. After 2-week
administration on mice, there were not significant differences in the recovery rates of
rectal temperature compared with those of the control group. And the 30 min- and 50
min-recovery rates of dorsal skin surface temperature by 1% and 10% lycium-treatment
were significantly higher than those of the respective control. Further, the 30 min- and
50 min-plantar skin blood flow by 10% LLA-treatment were significantly higher than
those of the respective control. The 50 min-tail skin blood flow by 10% LLA-treatment
and 60 min-tail skin blood flow by 1% LLA-treatment were significantly higher than
those of the control, respectively. Conclusion: It can be concluded that the administration
of lycium or LLA on mouse led to an increase of peripheral blood blow, and thus a

recovery of skin surface temperature.
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