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Abstract

The adsorption and micellization behavior of novel sugar-based gemini surfactants (N, N’-dialkyl-N,N’-digluconamide ethylenediamine,
Glu(n)-2-Glu(n), where n is the hydrocarbon chain length of 8, 10 and 12) has been studied on the basis of static/dynamic surface tension,
fluorescence. dynamic light scattering (DLS) and cryogenic transmission electron microscope (cryo-TEM) data. The static surface tension of
the aqueous Glu(n)-2-Glu(n) solutions measured at the critical micelle concentration (cmc) is observed to be significanily lower than that of the
corresponding monomeric surfactants. This suggests that the gemini surfactants, newly synthcsized in the current study, are able to form a closely
packed monolayer film at the air/aqueous solution interface. The greater ability in the molecular association is supported by the remarkably (ap-
proximately 100-200 times) lower cmce of the gemini surfactants compared with the corresponding monomeric ones. With a combination of the
fluorescence and DLS data, a structural transformation of the Glu(#)-2-Glu(n) micelles is suggested to occur with an increase in the concentration... . .
The cryo-TEM measurements clearly confirm the formation of worm-like micelles of Glu(12)-2-Glu(12) at the concentration well above the cmc.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Sugar-based gemini surfactants; Adsorption; Worm-like micelles: Surface tension

1. Introduction ability in increasing viscosity of the diluted aqueous- solu=""
tion [1-3]. Indeed, a structural transformation from spherical
Gemini surfactants, consisting of two monomeric surfac-  micelles to vesicles is observed even in a diluted aqueous solu-
tants linked with a spacer, have been synthesized with a  tjon of gemini surfactants, being reflective of their larger pack-
view to developing ‘next-generation’ high-quality surfactants. ing parameter [4] than that of the corresponding monomeric
When compared with a conventional monomeric surfactant, surfactants. Although the synthetic process of gemini surfac-

the copes‘pondmg gemini .sgxfactapts generally present, e.g., tants is generally more complicated than that of monomeric
(i) a significantly lower critical micelle concentration (cmc), ] . o .
. : ones (and thereby, the synthetic costs are still problematic),
(i1) a lower surface tension recorded at the cmc and (iii) a greater . . . . .
these physicochemical properties of gemini surfactants may re-
- duce the total consumption of substances in chemical products.
: Corresponding author. . . Therefore, gemini surfactants themselves are deemed to be an
E-mail address: k-sakai@rs.noda.tus.ac.jp (K. Sakai). environment-friendly material.

1 Current address: Division of Chemistry and Biochemistry, Graduate School ) .
of Natural Science and Technology, Okayamna University, 3-1-1 Tsushimanaka, From the standpomt of human health and eco}ogy’ sugar-

Okayama 700-8530, Japan. based nonionic surfactants are also an important and possible

0021-9797/$ - see front matter © 2007 Elsevier Inc. All rights reserved.
doi:10.1016/j.jcis.2007.10.039
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Abstract

The phase behavior of mixed solution of newly synthesized monoglycerylcetyldimethylammonium chloride (MGCA) and sodium octyl sulfate
(SOS) in water was investigated by cryo-transmission electron microscopy (cryo-TEM), dynamic light scattering (DLS), differential scanning
calorimetry (DSC), and fluorescence polarizing for evaluation of the microviscosity of bilayers. No precipitate was observed in the mixed solution
except at concentrations below 20 mM over all mixing ratios, and stable vesicles were formed in a considerably wide range of mixing ratio,
even at the cquimolar ratio. Vesicles formed in aqueous 1/1 MGCA/SOS mixture were found to exhibit no phase transition, and fluorescence
polarizing measurements showed that the vesicle bilayers have a high fluidity. This flexibility allows the bilayers to have a spontancous curvature,
and thus vesicles rather than flat Jamellae can be stabilized in the mixture even at the equimolar ratio. In addition, because the glycerin group of
MGCA interacts strongly with water, the hydration repulsion contributes to prevent the bilayers consisting of MGCA and SOS from adhering and
flocculating even though the charge neutralization between MGCA and SOS occurs at the equimolar ratio.
© 2006 Elsevier Inc. All rights reserved.

Keywords: Catanionic surfactant; Glycerin-modified surfactant; Thermodynamically stable vesicles

1. Introduction Moreover, mixtures of oppositely charged surfactants self-
assemble into a variety of aggregates [7-19] such as spherical
micelles, rod-like micelles, disks, vesicles, and lamellar liquid
crystals depending on the strength of intermolecular interac-
tions, the geometrical shape of surfactant species, the mole frac-
tion of oppositely charged surfactants, and concentration. Of
particular interest for these mixtures is spontaneous formation
of vesicles in dilute solutions. Since Kaler and co-workers [7]
first reported such spontaneous formation of thermodynami-
cally stable vesicles in anionic and cationic mixed surfactant
systems, many researchers have investigated the microstruc-
tures and properties of spontaneously formed vesicles because
they are expected to be used as a drug delivery system, model
membrane, microreactor for production of colloidal assemblies,
and cosmetics. When solutions of anionic and cationic surfac-
tants are simply mixed, ion pairing of both surfactants induces
* Corresponding author. Fax: +81 4 7124 8650. vesicle formation at appropriate molar ratios even at low con-
E-mail address: abemasa@rs.noda.tus.ac.jp (M. Abe). centrations [7,8]. Because charge neutralization due to the ion

Agqueous mixtures of anionic and cationic surfactants exhibit
many peculiar properties that are not possessed by the other
combinations of mixed surfactants. Strong synergistic interac-
tions occur in dilute solutions of mixed cationic and anionic
surfactants. The mixed system thus exhibits a drastic decrease
in the critical aggregation concentration (cac) value at differ-
ent mixing rations relative 1o the critical micelle concentration
(cmc) of either of pure components. In addition, the mixture
has a lowest attainable surface tension (¥cmc) lower than those
of single components {1-6]. The high interfacial activity of the
system can be useful for its industrial applications as new de-
tergents, emulsifiers, and dispersants.

0021-9797/$ - see front matter © 2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.jcis.2006.07.075
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Conformational change in the active center region of GST P1-1,
due to binding of a synthetic conjugate of DXR with GSH,

enhanced JNK-mediated apoptosis
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Abstract Treatment of cells with a synthetic conjugate
of DXR with GSH via glutaraldehyde (GSH-DXR) caused
cytochrome ¢ to be released from the mitochondria to the
cytosol following potent activation of caspase-3 and -9 by
typical DNA fragmentation. This apoptosis was regulated
by the JNK-signaling pathway. In the present experiment,
binding of GSH-DXR to GST P1-1 allosterically led to the
disappearance of its enzyme activity and activated the kinase
activity of JNK without dissociation of the INK-GST P1-1
complex. The recombinant GST P1-1 molecule with a mu-
tation in the active center region (W38H and C478S) lost its
GST activity when bound to JNK to the same degree as the
wild-type, with the mutated GST P1-1 molecule failing to
inhibit the activity of JNK. It has been reported that JNK-
signaling is regulated by GST P1-1 via interaction with the
C-terminus. We confirmed that GST P1-1 deletion mutant
(A194-209) and a site-directed mutant (R201A) in the C-
terminal region failed to bind and inhibit JNK. These results
indicated that not only binding of the C-terminal region of
GST P1-1 to the INK molecule, but also the active center
region of GST P1-1 play important roles in the regulation of
JNK enzyme activity. The findings suggested that allosteric
inhibition of GST PI1-1 activity by the binding of GSH-
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DXR following conformational change may activate JNK
and induce apoptosis via the mitochondrial pathway in the
cells.

Keywords Apoptosis - c-Jun N-terminal kinase -
Doxorubicin - Glutathione-Doxorubicin conjugate -
Glutathione S-transferase P1-1 - Rat hepatoma cell

Introduction

The stress-activated protein kinase, c-Jun N-terminal ki-
nase (JNK), is predominantly activated by inflammatory cy-
tokines and stress stimuli through phosphorylation of 183T
and 185Y, and its active center consisting of an ATP-binding
site formed by 55K [1-4]. The importance of the JNK path-
way has also been shown in the control of cell survival and
death pathways, and interference with the JNK pathway sup-
presses induction of apoptosis by a variety of agents [5].
Recently, the link between the redox active components of
glutathione S-transferase P1-1 (GST P1-1, placental type
isozyme of rat GST), and stress-activated kinases, such as
INK, has been redefined as a non-catalytic, ligand binding
activity that mediates both stress and apoptotic responses
[5-9]. It was important for the induction of cell prolifera-
tion, differentiation and apoptosis to activate JNK [10-14].
Strong and prolonged activation of JNK has been reported
in response to lethal doses of a variety of stresses including
UVC, y radiation and cisplatin, any one of which triggers
apoptosis [10-14]. It has been reported that JNK bound to
several non-substrate proteins, including p21™VAf!, JIP, Rb,
Hsp72 and GST P1-1 [6, 7, 15-17]. It has also been shown
that p21W¥AF! Rb, Hsp72 and GST P1-1 inhibit JNK through
protein-protein interactions [6, 7, 15-17], whereas JIP serves
as a scaffolding protein in the JNK pathway [18]. It was addi-

1) Springer
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FGF-2 signaling induces downregulation of TAZ protein
in osteoblastic MC3T3-E1 cells
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Abstract

Transcriptional coactivator with PDZ-binding motif (TAZ) protein is a coactivator of Runx2 and corepressor of PPARy. It also
induces differentiation of mesenchymal cells into osteoblasts. In this study, we found that FGF-2, which inhibits bone mineralization
and stimulates cell proliferation, reduced the TAZ protein expression level in osteoblast-like cells, MC3T3-El. This reduction was recov-
ered by removing FGF-2 from the culture medium, which also restored the osteoblastic features of MC3T3-El cells. Furthermore, FGF-
2-induced reduction of TAZ is blocked by a SAPK/INK-specific inhibitor. These findings suggest that the expression of TAZ protein is
involved in osteoblast proliferation and differentiation. This may help clucidate the discrepancies in the effect of FGF-2 and contribute to

the understanding of FGF/FGFR-associated craniosynostosis syndrome etiology and treatment.

© 2007 Elsevier Inc. All rights reserved.

Keywords: TAZ; Fibroblast growth factor-2; Osteoblast differentiation; MAP kinase signaling

Transcriptional coactivator with PDZ-binding motif
(TAZ) was first reported as a 14-3-3-binding protein in
the cytoplasm [1] that interacts with a variety of transcrip-
tion factors and exhibits transcriptional regulatory func-
tions. TAZ is believed to regulate gene expression during
embryogenesis [2] and development of bone [3,4], muscle
[5], fat [4), lung [6], heart, and limb [7]. Furthermore, a
recent study indicates that TAZ acts as a transcriptional
regulator for the differentiation of mesenchymal stem cells
into osteoblast cells [4]. In this case, TAZ functions as a
coactivator of Runx2, which is a master regulator of osteo-
blast differentiation. Simultaneously, it also acts as a core-
pressor of PPARY, which is a master regulator of adipocyte
differentiation. These reports reveal that TAZ plays an
important role in mesenchymal stem cell differentiation;
however, the regulatory mechanism of TAZ expression in
osteoblasts has not been elucidated.

" Corresponding author. Fax: +81 3 5400 1251.
E-mail address: pko@jikei.ac.jp (K. Ohkawa).

0006-291X/$ - see front matter © 2007 Elsevier Inc. All rights reserved.
doi:10.1016/.bbrc.2007.11.140

The proliferative expansion of mesenchymal cells, osteo-
progenitor cells, and preosteoblasts in response to mitotic
growth factors is critical for skeletal development and bone
formation. Bone matrix contains large quantities of growth
factors, which modulate bone formation by stimulating
osteoblast proliferation and differentiation. Among these
growth factors, fibroblast growth factor-2 (FGF-2) plays
an important role in the control of osteogenesis during’
skeletal development [8]. It has been shown that in mice
with disrupted FGF-2 gene (loss of function), osteoblast
proliferation and differentiation are decreased, resulting
in significant reduction in bone mass with ageing [9,10]
In transgenic mice, where FGF-2 is overexpressed (gain
of function), reduction of osteoblast differentiation is also
observed, resulting in abnormal bone phenotype, such as
shortening and flattening of long bones [11,12]. Although
FGF-2 is a potential mitogen for osteoblast cell lineage
and increased bone formation, continuous treatment with
a high concentration of FGF-2 inhibits differentiated func-
tion of osteoblasts by suppressing synthesis of type I colla-
gen and other proteins [13-15]. FGF-2 activates several
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Abstract

AIM: To investigate the expression of survivin during the
early stages of hepatocellular carcinoma (HCC).

METHODS: Immunohistochemical expression of
survivin in liver tumor and non-tumor tissue specimens
taken from 17 patients was compared. In addition, to
determine the survivin expression in response to anti-
cancer drugs in early stage HCC, the survivin expression
was determined after the treatment of the HCC cells with
anti-cancer drugs under hypoxic culture conditions.

RESULTS Survivin proteins were expressed in 64.7% of
cells in early HCC specimens. A correlation between the
survivin expression rate in the peritumoral hepatocytes
and the rate of expression in the HCC specimens (low-rate
groupvs high-rate group) was observed. The survivin
protein concentration in HCC cells was increased by the
combination of hypoxia and anti-cancer drugs.

CONCLUSION: This study suggests that survivin could
be used as a therapeutic target in early HCC.

© 2007 WJG. All rights reserved.
Key words: Survivin; Hepatocellular carcinoma; Hypoxia
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a major health
problem worldwide. There are more than 500000 new
cases diagnosed each year, with an age-adjusted incidence
of 5.5-14.9 per 100000 people!”. In some areas of Asia
and the Middle East, HCC ranks as the most frequent
cancer-related cause of death. The incidence of HCC is
also increasing in Europe and the United States™. A more
effective therapy thus needs to be developed from early
stages.

Survivin is 2 member of a family of inhibitors of
apoptosis protein (IAP), which has been implicated
in both the control of cell division and the inhibition
of apoptosis. Specifically, its anti-apoptotic function is
associated with the ability to directly or indirecty inhibit
caspases. By inhibiting apoptosis and promoting mitosis,
survivin facilitates cancer cell survival and growth“'s].
Survivin is selectively expressed in the most common
human neoplasms and appears to be involved in tumor
cell resistance to some anticancer agents and ionizing
radiation”),

Several preclinical studies have demonstrated that
the down-regulation of survivin expression/function
by the use of anti-sense oligonucleotide, dominant
negative mutants, ribozymes, small interfering RNAs and
cyclin-dependent kinase inhibitors increased the rate of
apoptosis, reduced tumor growth potential and sensitized
tumor cells to various chemotherapeutic drugs and
y-irradiation in in vi#ro and in viro models of various types
of human tumors™. Moreover, YM155 is the first agent °
designed to inhibit survivin. Some early phase clinical
studies demonstrated that this novel anticancer agent was
well tolerated and shrank tumors in some patients with
non-Hodgkin lymphoma and hormone-refractory prostate
cancer that recurred after conventional chemotherapy. In
addition, interim reports indicate that there are few side
effects.

These results suggest the possible efficacy of the
survivin inhibitor on HCC. It may be effective for patients
with early stages of HCC. Survivin is expressed in
HCC". However, the expression during the early stages
of HCC has not been characterized pathologically. In
addition, previous results have shown that survivin gene
transcription is increased in hypoxic tumor cells"”. The
well-differentiated HCC has portal blood flow and is not
hypervascular™®. In order to compare the expression of
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Abstract

AIM: To make clear whether CD147 (EMMPRIN)
expression in pathological tumor samples with a fine-
needle aspiration biopsy is useful for pathological
diagnosis of early hepatocellular carcinoma (HCC).

METHODS: Twenty-two patients (15 men and 7 women;
median age 68 years, range 56-81 years) underwent a
liver tissue biopsy in order to make a diagnosis of HCC.
Paraffin-embedded liver biopsy tissue samples from
22 patients were stained with anti-CD147 antibody,
murine monoclonal antibody 12C3 (MAb12C3) for
immunohistochemical analysis. An immunohistochemical
analysis of CD147 was performed and the degree of
staining compared between tumor and non-tumor
tissue. In addition, the degree of staining within
tumor tissue was compared according to a number of
clinicopathological variables.

RESULTS: The degree of staining of CD147 was
significantly higher in tumor tissues than non-tumor
tissues, even in tumors less than 15 mm in diameter.

The expression of this protein was significantly elevated
in HCC tissue specimens from patients with a low value
of serum AST and y-GTP.

CONCLUSION: CD147 serves potentially as a
pathological target for cancer detection of early HCC.

© 2007 The WG Press. All rights reserved.

Key words: CD147; Hepatocellular carcinoma; Needle
biopsy
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a major health problem
worldwide, involving more than 500000 new cases yearly,
with an age-adjusted incidence of 5.5-14.9 per 100000
people!’l. In some areas of Asia and the Middle East, HCC
ranks as the most frequent cancer-related cause of death?,
The incidence of HCC is also increasing in Europe and
the United States”. The early detection of tumors and
development of therapies for HCC is likely to improve
the prognosis'). Nevertheless, despite improvements in
both diagnostic modalities and therapy, in many cases an
accurate diagnosis still cannot be confirmed even with
diagnostic imaging and the recognition of tumor markers
in the serum. Particularly, hypovascular HCC which is
often difficult to recognize by computed tomography
(CT) requires ultrasound (US) examination for a definitive
diagnosis. Tumor biopsy is an important method of
evaluation in these cases, particulatly in small tumors, less
than 15 mm in diameter. Therefore, more sensitive tumor
markers for pathological diagnosis are required.

CD147, also known as extracellular matrix meta-
lloproteinase inducer (EMMPRIN) or basigin, is a
transmembrane glycoprotein with two immunoglobulin-like

www.wjgnet.com
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