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Message from JSPS

The RONPAKU (Dissertation PhD) Program was inaugurated in 1978

as a centerpiece initiative within JSPS menu of activities directed to Asian

and African countries. Under it, support is given to excellent Asian and

African researchers who wish to earn a doctorate from a Japanese university

by submitting a dissertation, without matriculating a doctoral course. 

Up to FY 2011, some639 researchers have obtained their PhDs through

the RONPAKU Program. This booklet contains abstracts from the 28

RONPAKU fellows who “graduated” from the program in FY 2011. We will

be happy if this collection of their abstracts is of encouragement to current

RONPAKU fellows and researchers from Asia and Africa who will be

eligible to enroll in the program from next year. We look forward to the ties

cultivated among RONKAKU fellows and Japanese researchers through

participation in this program accruing to the building of a robust researcher

network within the Asian and African community. 

Finally, it is with great expectation that we look forward to the future

activities and contributions of the researchers who have earned their PhDs

through this program.

March 2013

Maki Tsuchida
Head

Asian Program Division

International Program Department

Japan Society for the Promotion of Science
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The aim of JSPS's RONPAKU (Dissertation PhD) Program is to provide
tutorial and financial support to promising young researchers in Asia and Africa
who wish to obtain their PhD degrees from Japanese universities through the
submission of a dissertation without going through a doctoral course.  Grantees
under the program (RONPAKU Fellows) are given the opportunity to visit their
Japanese advisor to receive direct supervision at the Japanese university where they
will submit their PhD thesis.

Since the program launched in 1978, 639 RONPAKU Fellows have obtained
their PhDs under the program.  The number of such fellows by country is as
follows:

About RONPAKU Program

* Indian counterpart organization (DST) is off the list nominating organization from FY 2008.
* Korean counterpart organization (NRF) is off the list nominating organization from FY 2012.
* Singapore counterpart organization (NUS) is off the list nominating organization from FY 2001.
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Eligibility

Number of Fellowships

Duration of Fellowship

This program is offered to researchers in the following countries

ASIA (including Middle East countries)
Afghanistan, Armenia, Azerbaijan, Bahrain, Bangladesh*, Bhutan, Brunei,
Cambodia, China*, Georgia, India, Indonesia*, Iran, Iraq, Israel, Jordan,
Kazakhstan, South Korea, Kuwait, Kyrgyz, Laos, Lebanon, Malaysia*,
Maldives, Mongolia*, Myanmar, Nepal, Oman, Pakistan, the Philippines*,
Qatar, Saudi Arabia, Singapore, Sri Lanka, Syria, Tajikistan, Thailand*,
Timor-Leste, Turkey, Turkmenistan, UAE, Uzbekistan, Vietnam*, and Yemen.

AFRICA (since FY 2010)
Algeria, Angora, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape
Verde, Central African Republic, Chad, Comoros, Republic of the Congo,
Democratic Republic of the Congo, Cote d’Ivoire, Djibouti, Egypt*,
Equatorial Guinea, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea,
Guinea-Bissau, Kenya, Lesotho, Liberia, Libya, Madagascar, Malawi, Mali,
Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria,
Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra Leone,
Somalia, South Africa, South Sudan, Sudan, Swaziland, Tanzania, Togo,
Tunisia, Uganda, Zambia and Zimbabwe

Each applicant for the Program must be a researcher who
● belongs to a university or research institute in the above-listed countries
● already holds a full-time position as a researcher in a university or reserve

institution in his/her home country or will likely be appointed to such a
position by 1 April of the starting year of the fellowship. (JSPS also treats
Taiwanese and Palestinian researchers in this manner.)

● is 45 years of age or younger as of 1 April of the starting year of the
fellowship. (~JFY2011, Under age 49)

About 30 per year

Up to 5 years (~JFY2011),
Up to 3 years (JFY2012~)

Eligibility Country

* These nine countries have JSPS counterpart organizations that assist in applicant nomination and program implementation.
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(For fellows selected by JFY 2011)
● RONPAKU Fellows may visit their Japanese host university once a year for

a maximum period of 90 days for the purpose of studying under the
supervision of their Japanese advisor.

● JSPS provides RONPAKU Fellows with a roundtrip international air ticket
(economy class), maintenance allowance and medical/accidental insurance,
and covers expenses related to dissertation submission during their stays in
Japan.

● The Japanese advisor may visit the RONPAKU fellow’s home university or
research institution once a year for a maximum period of 30 days for the
purpose of supervising RONPAKU Fellow’s study.

● JSPS provides Japanese Advisors with a roundtrip air ticket (economy class)
and maintenance allowance, and covers their visa issuance fees and
supervising expenses during their stays in the fellow’s country.

● During the fellow’s stay in Japan, JSPS provides the Japanese Advisor with
an allowance for supervising his/her study at the host institution.

For fellows (will be) selected after JFY 2012
● Total funding provided to Japanese host university

Maximum of 3.6million yen (Up to 1.2million yen per fiscal year)
● The following expenses can be covered by the above funding: 

Travel expenses between Japan and RONPAKU fellow’s home country, and
within Japan by the fellow and his/her Japanese advisors; expenses incurred
in conducting research in Japan and fellow’s home country; and other
expenses related to the fellow’s dissertation submission (based on Japanese
host university’s regulations), etc.

●Details
JSPS will contract the Japanese host universities, conclude a contract with
them to commission the RONPAKU program operation, and provide them
with funding of up to ¥1.2 million per fiscal year. RONPAKU fellows will
receive travel expenses and other necessary expenses through the Japanese
host universities based on its regulations. 
As this program is administered based on the annual budget for each
Japanese fiscal year (from 1 April to 31 March), JSPS cannot carry over the
remittance of any allowances or other payments to the following fiscal year.

* Each fiscal year, at least 70% of total funding must be used for travel expenses.
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We are happy to receive news of post-fellowship activities expanding their
own initiative and opinion of our RONPAKU Program. Please email your
comments to the JSPS RONPAKU Program.

JSPS RONPAKU Program
Asian Program Division
International Program Department, JSPS
Address: 5-3-1, Kojimachi, Chiyoda-ku, Tokyo 102-0083 JAPAN
TEL: +81-(0)3-3263-2368
FAX: +81-(0)3-3234-3700
Email: ronpaku@jsps.go.jp

Contact Information
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Genomic Implications of Gene Dosage Imbalance 
in Autosomal Trisomy during Neurogenesis 

Chi Chiu WANG CHN - 10902

Associate Professor,
The Chinese University of Hong Kong,
Obstetrics And Gynaecology, Faculty of Medicine

Japanese Advisor : Takashi GOJOBORI
Professor, The Graduate University for Advanced Studies

Autosomal trisomy is a numerical chromosomal anomaly with an extra single
copy of an autosomal chromosome. It is associated with general developmental
failure followed by processes of neurodegeneration. Moreover, variable cognitive
impairment and behavioural phenotypes are markedly presented, although
relationship between learning difficulty and autosomal trisomic conditions is still
unclear.

The most common and important autosomal trisomy at live birth in human is
trisomy 21, 3 copies of human chromosome 21. It attributes to over 95% of Down
syndrome. Many efforts had been made to identify loci and genes on human
chromosome 21 in association with the neurodevelopmental pathology through
such methods as gene cloning, locus mapping, animal modelling and chromosome
sequencing. However, only very few critical genomic regions and genes in the
human chromosome 21 can be linked with neurological manifestations in Down
syndrome. Thus, it is quite unlikely that neurological manifestations in Down
syndrome are due to only a few numbers of specific genomic regions and genes
through autosomal trisomy. Instead, currently prevalent working hypothesis of
autosomal trisomy is the global (namely genome-wide) dosage imbalance of
increased gene products in the extra chromosome.

A direct link of the cognitive conditions of Down syndrome to the global gene
dosage imbalance is complexly difficult because of its multiply underlying genetic
causes and the large number of genes affected by the aneuploidy itself. Taking an
advantage of technological advancements of genomic approaches, however, a large-
scale analysis of transcriptomic and proteomic profiling have been conducted for
understanding the gene dosage imbalance of autosomal trisomy. In most of those
studies, unfortunately, neural tissues and neurogenesis-related cells have been never
used: Indeed, the studies were carried out mostly on adult materials, even
amniocytes, placental or fibroblast cells. Moreover, it is known that many of the
pathological traits of autosomal trisomy are likely to be linked to the alteration of
neural pathways during an early stage of embryonic development. In particular,
abnormalities in brain developments contributing to the cognition phenotypes in
autosomal trisomy are likely to arise during embryogenesis. Thus, it is critically
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important to conduct genome-wide investigation at early stages during
neurogenesis and neural differentiation.

The aim of the present thesis is to clarify the genomic features of autosomal
trisomy by examining the working hypothesis that autosomal trisomy causes the
global dosage imbalance of increased gene products in the extra chromosome. To
attain the aim, I conducted genome-wide analyses of transcriptomic and proteomic
profiling for understanding the genomic features of gene dosage imbalance of
autosomal trisomy, using mouse embryonic stem cell lines containing either extra
human or mouse autosomal chromosome(s). Establishing these chromosomally
engineered embryonic stem cell lines of mouse by chromosome transfer
technologies, I used the aneuploid neurons to which the engineered embryonic stem
cells were differentiated in vitro. In particular, I focused upon chromosome 21
trisomy in this study because of its apparent connection to Down syndrome.

For a large scale analysis of gene expression profiling, I employed microarray
and two-dimensional electrophoresis for transcriptomic and proteomic
examinations, respectively. The profiling data obtained was subjected to data
mining by bioinformatics analysis that I conducted, in order to study molecular
mechanisms of autosomal imbalance and its genomic implications in early
development of the nervous system.

Once I obtained candidate genes associated with autosomal trisomy from the
data mining, I further carried out quantitative and functional analyses of those
genes by embryoid body formation assay and RNA interference in vitro and
teratoma and chimeric models of mouse in vivo. These analyses were conducted to
identify possible roles of those genes in the autosomal trisomy at early stages of
neuron differentiation and brain developments.

In the present study, I obtained the following results:
First, my transcriptomic analysis of microarray demonstrated that for the

trisomic genes (on
chromosome 21) in the
differentiating aneuploid
neurons, there were three
categorical gene classes of
up-regulated, no changed
and down-regulated gene
expressions: (1) 30 genes
showed the 1.5-fold
increased level of
expression (primary gene
dosage effect), which
occupied 54%, (2) 14 genes
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indicated no changes (dosage compensation), which corresponded to 25%, and (3)
12 genes manifested 1.5-fold decreased level (reverse gene dosage effect), which
was 21%. Thus, I found that the significant imbalance of gene dosage of autosomal
trisomy was taking place in the genome-wide fashion at early stages of the
developing neurons and brains.

Second, I focused upon the genes of primary dosage effect, namely up-
regulated genes, because they occupied a largest proportion in the trisomic genes
examined. Then, I found that 118 disomic genes (on all the autosomal
chromosomes except chromosome 21) manifested significantly positive correlation
with the trisomic genes (on chromosome 21) whereas 47 other disomic gens
showed significantly negative correlation. Thus, I found a total of 165 genes that
are located on all the autosomal chromosomes other than chromosome 21 and that
are possibly influenced by the secondary or trans-acting effects of the genes on
additional chromosome 21. Moreover, those 165 disomic genes are rather evenly
distributed over the entire genome, implying that there exists genome-wide
background association with the trisomic genes of primary gene dosage effect.

Third, from my gene ontology analysis, I showed that the trisomic genes of
primary gene dosage effect are mainly involved in the molecular function of
proteins such as translational regulators and nuclear transcriptional factors. When I
conducted further a comparative proteomic analysis, I made the observations
indicating a possibility that the post-transcriptional and translational machineries
are working as a underlying mechanism of gene products manifested during the
neurogenesis in autosomal trisomy. This is also good indication for supporting
genome-wide association of the trisomic genes of primary gene dosage.

Fourth and the last, I successfully identified a few of gene sets that show clear
association with the enhanced apoptosis during early neural differentiation in vitro
and in aneuploid neurons in vitro as well as fetal brains in vivo. Those gene set
may be the candidate genes that are responsible for possible link of the cognitive
conditions of Down syndrome to the genome-wide gene dosage imbalance.

In conclusion, I found that the gene dosage imbalance of autosomal trisomy
globally (genome-widely) affects gene expression and protein expression of the
disomic genes early in neurogenesis. The autosomal imbalance is associated with
general neuronal loss possibly through underlying of neural apoptosis during neural
differentiation. The understanding of the molecular mechanisms of the neural
development in autosomal trisomy relies on the integration of multilevel molecular
data such as transcriptomic, proteomic, and metabolomic data. From these reasons,
I concluded that massive data mining and its further systematic analysis by
bioinformatics approaches are essential for understanding the genomic implication
of the gene dosage imbalance in autosomal trisomy.
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ORE EXTENSIOS OVER RINGS

Yunxia WANG CSC - 10912

Lecturer,
Hohai University,
College of Sciences

Japanese Advisor : Hidetoshi MARUBAYASHI
Professor, Tokushima Bunri University

Firstly, we study Ore extensions over rings and obtain the following two
results, that is,  in the case that  the coefficient ring is a Dubrovin valuation ring, we
give a criterion that Ore extensions are Asano rings; in the case that the coefficient
ring is a Noetherian integrally closed domain, we show the structure of the group of
divisors of Ore extensions.

Secondly, we investigate prime factor rings of skew polynomial rings over a
Dedekind domain and describe the structure of factor rings which contains a result
generalizing  Hillman's criterion from polynomial rings to skew polynomial rings.
Furthermore, applying our results we provide some examples that the prime factor
rings of skew polynomial rings are Dedekind, hereditary or not hereditary
respectively by using Gauss integers and the results we obtain.

Finally, in terms of Xie and Marubayashi's classification of graded extensions
in a skew Laurent polynomial ring, we have a new classification and describe
residue skew fields of Gauss extensions in the quotient ring of a skew Laurent
polynomial ring.
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Isolation, identification and characterization o marine-
derived actinomycetes

Jing XIAO CSC - 10914

Research assistant,
The Third Institute of Oceanography, State Oceanic Administration of China,
Key Laboratory of Marine Biogenetic Resources

Japanese Advisor : Takayuki HOSHINO
Professor, University of Tsukuba

Actinomycetes are famous for their abilities to produce many kinds of
compounds with bioactivities. After years of intensive researches on terrestrial
actinomycetes, more and more microbiologists and chemists are focusing on the
marine actinomycetes. In this study, diversity of actinomycetes from two
representative marine habitats, mangrove forest and deep-sea and taxonomic
characterizations of novel actinomycetes isolates were performed.

During the primary work on isolation of marine actinomycetes from mangrove
and deep-sea environments, phylogenetic analysis based on 16S rRNA gene
sequences revealed that Streptomyces and Micromonospora are the major
populations of mangrove habitats while the diversity of deep-sea actinomycetes are
abundant. These results highlighted the importance to exploit marine actinomycetes
and develop novel bio-resource collections.

Six strains (two from mangrove sediments, four from deep-sea sediments)
were potentially novel species since their 16S rRNA genes were far-related to
known species. Taxonomical characterization indicated that they were proposed as
novel species, Streptomyces xiamenensis MCCC 1A01550T, S. avicenniae MCCC
1A01535T, S. indicus IH32-1T, Serinicoccus profundi MCCC 1A05965T,
Modestobacter marinus 42H12-1T, and Williamsia profoundi 0713C5-1. Among
these strains, S. xiamenensis MCCC 1A01550T showed strong anti-tumor cell
activities and 4 major compounds of its metabolites were characterized.
Streptomyces avicenniae employed unique menaquinone system that comprised the
predominant menaquinone MK-10(H6), which is in sharp contrast to those of
popular Streptomyces containing the MK-9(H6) and MK-9(H8) as major MK.
Modestobacter marinus was the first Modestobacter species isolated from deep-sea
environment. Growth of Se. profundi was resistant to all the tested β-lactam
antibiotics, while its closest neighbor Se. marinus JC1078T was sensitive to them.

Potential of secondary metabolites production by 77 and 90 actinomycetes
isolated from the mangrove and the deep-sea sediments respectively were analyzed.
PCR by using specific primers for the conserved regions of type I-and type II
polyketide synthases and nonribosomal peptide synthase showed that over half of
the tested isolates possessed genes associated with at least one polyketide synthase
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and/or nonribosomal peptide synthase. The polyketide synthase gene of strain
MGR 037 isolated from mangrove sediments was most closely related to
enduracidin synthase of S. fungicidicus ATCC 21013, which is not expected from
phylogenetic analysis using 16S rRNA gene sequences. HPLC analysis verified its
ability to produce enduracidin.

In order to understand genomic organization of the novel actinomycetes Se.
profundi MCCC 1A05965T, its genomic nucleotide sequence was determined.
Draft genome sequencing revealed that the genome was comprised of 3.4 Mbp
DNA. A total of 3,253 open-reading frames were predicted with average length of
967 bp. The predicted genes were classified according to the COG categories. The
genome possibly encoded 8 copies of β-lactamase and metallo-β-lactamase genes,
which may cause the observed β-lactam antibiotics resistance of the strain. Gene
sets of enzymes degrading γ-hexachlorocyclohexane and 1, 2-dichloroethane were
predicted, which expected its ability to degrade those organic compounds.
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Immunofluorescence assay in India for confirmation of
HIV-1 infection using a T-cell line infected with defective
HIV-1

Bala MANJU DST - 10639

Associate Professor,
Vardhman Mahavir Medical College & Safdarjang Hospital,
Regional STD Teaching, Training & Research Centre

Japanese Advisor : Kazuyoshi IKUTA
Professor, Osaka University

Background
In India, the enzyme immunoassay (EIA)/rapid test is used for screening and

confirmatory antibody testing of HIV infection, and all HIV reactive samples are
further confirmed by two other rapid tests working on different principles; however,
Western blotting (WB) and immunofluorescence (IF) assays are not routinely
performed in this country.

Methods
A total of 2104 sera from Indian subjects were tested for the presence of HIV-

1 antibody using EIA/rapid tests, according to the guidelines of the National AIDS
Control Organization of India, and were also subjected to IF test using L-2 cells
persistently infected with defective HIV-1. WB and a nested reverse transcriptase
polymerase chain reaction (RT-PCR) were performed on discrepant samples.

Results
IF results were 100%

concordant with EIA/rapid tests
for 212 HIV-1-positive samples
and 1889 HIV-1-negative
samples. Interestingly, three
(0.14%) samples negative by
EIA/rapid tests were weakly or
moderately positive (1+/2+) by
IF test. All three of these
samples were confirmed to be
negative by WB (reactive with
Gag/Pol, but not with Env), but
positive by RT-PCR with
primers targeting the C2-V5
fragment of the env gene. These

From left to right: Prof. Kazuyoshi Ikuta, Japanese Advisor; next 3
PhD students working on different aspects of HIV; Juan F. Arias, Co-
author in the publication; Manju Bala.
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three samples were from individuals who voluntarily reported for HIV testing
because of high-risk practices, and they may have been at an early stage of HIV
infection.

Conclusions
These results confirm that the IF test using L-2 cells is a sensitive and

specific alternative method for confirmation of HIV-1 infection and could be
included in the diagnostic algorithm in reference laboratories in developing
countries.

IN
D

IA

12‐13̲04̲DST̲10639:RONPAKU  13/02/28  11:14  ページ 13



14

INDONESIA

Biological and molecular studies on a pathogenic
Newcastle disease virus (NDV)
isolated from a natural case in Indonesia

Mirah Adi ANAK AGUNG AYU DGHE - 10613

Lecturer,
Udayana University,
Faculty of Veterinary Medicine

Japanese Advisor : Yasunobu MATSUMOTO
Associate Professor, The University of Tokyo

Newcastle disease (ND) is endemic in Indonesia and other countries.  It is a
highly contagious and fatal viral disease affecting most species of birds in which
chickens are the mostly susceptible.  The disease is frequently responsible for
devastating losses in poultry. NDV strains can be classified as highly virulent
(velogenic), intermediate (mesogenic) or non-virulent (lentogenic).  This
classification is based on the results of the mean death time in chicken eggs. The
clinical signs of a highly virulent NDV infection in chickens can be extremely
different depending on the strain of virus.

The major clinical signs of ND caused by a velogenic NDV infection in
chickens are severe diarrhea, dehydration, dyspnea, and neurological manifestations
such as torticollis and paralysis.  Velogenic NDVs are classified based on their
pathotypes as viscerotropic velogenic (VV-) NDV and neurotropic velogenic (NV-)
NDV.  VV-NDVs, which cause diarrhea and frequently hemorrhagic intestinal
lesions, are found in most of the countries endemic of NDV.  NV-NDVs, which
cause respiratory and neuronal lesions such as paralysis, twitching, and torticollis
without inducing obvious enteritis, are only isolated in United States.  Interestingly,
neurotropic lesions were often reported recently in chickens infected with VV-NDV.
The mechanism of the alternative encephalitis found in chickens infected with VV-
NDVs is not yet clearly understood although some implications such as ineffective
vaccinations have been discussed.

NDV has high viral diversity as at least 8 genotypes (I to VIII) are recognized
based on phylogenetic analysis of fusion (F) gene sequence.  NDVs in genotypes VII
are also called as Asian type, since they are major devastating NDV strain recently
found in Asian countries including Indonesia.  The NDV is an enveloped virus
belonging to paramyxoviridae with a negative-sense, single-stranded, non-segmented
RNA genome.  In general, negative-stranded RNA viruses, especially non-
segmented negative-sense RNA viruses, have lower rates of recombination than
positive-stranded RNA viruses such as polio virus.  However, recently the evidence
of emergence of new NDV strain through recombination of virulence circulating
strain with LaSota strain, which is widely used as live vaccine, has been reported.
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As the ND case in the field still not overcome yet even vaccination program
has been done for many decade.  Unvaccinated birds and “incomplete” vaccination
might be the major causes of this situation.  However, the generation of chimeric
virus or mutated viruses, as well as the immunological status of the host birds
would also affect the pathology of NDVs.  For the understanding of ND, it would
be important to study the pathology of recent generation of NDVs using regional
host chickens.  Unfortunately, there is quite few NDV isolates form Southeast Asia
with defined complete genome sequences.  Thus, in this study, the isolation of a
novel pathogenic NDV from a local outbreak of ND in Indonesia (Chapter 1), the
analysis of the pathogenicity of the isolated virus to the locally used layer chickens
(Chapter 2), the complete genome sequence determination (Chapter 3) were
performed.  Reservoir bird species such as water fowls are also the reason for NDV
endemic.  Thus, serological survey of NDV in Bali ducks which are commonly
kept close to chickens in traditional farming system in Bali (Chapter 4).

I.  Isolation and characterization of a pathogenic Newcastle disease virus from
a natural case in Indonesia

This study was performed to isolate a velogenic Newcastle disease virus
(NDV) strain currently found in Indonesia for establishing a domestic reference
virus for future pathological and molecular epidemiological studies.  A chicken
suspected to have contracted ND in a local outbreak in Bali was selected for NDV
isolation.  Atrophy of lymphoid tissues such as the bursa of Fabricius, thymus, and
spleen; intestinal hemorrhage; and edema of the brain were observed in the
chicken.  Histopathological examination revealed severe non-suppurative
meningoencephalo-myelitis characterized by neuronal necrosis, multifocal to
diffuse gliosis, and perivascular cuff ing of mononuclear cells, hemorrhagic
necrosis of the trachea, intestines and bursa of Fabricius, and various degree of
lymphoid depletion and necrosis of the lymphoid tissues.  After ND was confirmed
immunohistochemically, the NDV was propagated by inoculating tissue
homogenate of the diseased chicken
into embryonated eggs.  Phylogenetic
analysis based on the F gene
nucleotide sequence revealed that
this isolate belonged to genotype
VII, which includes newly panzootic
Asian strains.  The deduced amino
acid sequence of the isolated NDV F
protein at the cleavage site was
112RRQKRF117, which is typically
found in virulent NDV isolates.
Pathogenicity indexes such as the

INDONESIA

Photo taken after my final presentation and examination of the
PhD dissertation on March 28th 2011.
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mean death time (MDT) and intracerebral pathogenicity index (ICPI) were 54 hr
and 1.77, respectively, indicating the isolated virus is a pathogenic NDV.
Pathological findings, phylogenetic analysis, amino acid sequence of the F protein
cleavage site, and pathogenicity index test results revealed the NDV isolate,
designated as NDV/ Bali-1/07, to be a novel Indonesian velogenic NDV strain
belonging to the genotype VII.

II.  Pathogenicity study of NDV/Bali-1/07 in 3- and 8-week-old ISA brown
chickens and protectivity of LaSota vaccine againts the Bali-1/07

In this chapter, the pathogenesis of NDV/Bali-1/07 to the ISA/brown chicken,
a popularly used layer chicken in Indonesia, was studied.  Antibodies are known to
alter or enhance the infection of viruses.  Maternal antibodies could modify the
pathogenicity of NDV/Bali-1/07.  Thus, serum maternal antibody levels were
monitored from 1-day old chicks.  At 3-week-old, maternal antibody titers decrease
to <26, which is under the suggested protective level.  No maternal anti-NDV
antibody (HI titer) was detected at 8-week-old.  Thus, 3- and 8-week-old chickens
were inoculated with 105 TCID50 NDV/Bali-1/07.  Another group of chickens were
vaccinated at 3- and 6-week-old with commercial LaSota vaccine that is commonly
used in Indonesia and infected with NDV/Bali-1/07 similarly.  All chickens infected
at 8-week-old showed viscerotropic clinical signs such as diarrhea and all of them
died within 5 days post infection (dpi).  None of them showed clear neuronal signs
before died, indicating that the NDV/Bali-1/07 is a viscerotropic velogenic NDV
strain.  The infected 3-week-old chickens also showed viscerotropic clinical signs
mostly very slightly.  Interestingly, all of the chickens recovered from enteritis
exhibited neuronal signs at 8 dpi.  Survival rate in this group was 60%.  These
results suggest the possibility of the contribution of maternal antibodies to the
development of neuronal signs.  No clinical signs were observed and no chicken
died in vaccinated group, suggesting that the LaSota vaccine (genotype II) can
induce protective immunity to NDV/Bali-1/07.

III.  Complete nucleotide sequence of NDV/Bali-1/07 and characterization of
each gene
The complete genome sequence of NDV/Bali-1 was determined and its

genetic relationship to other NDV strains was studied by phylogenetic analyses.
Complete genome size of the NDV/Bali-1/07 was 15,192 nucleotides (nt), which
was 6-nt longer than that of NDV LaSota live vaccine strain used in Indonesia.  The
genome consists of 6 genes in the order of 3'-N-P-M-F-HN-L-5' and contains a 55-
nt leader region at the3'-end and a 114-nt trailer region at the 5'-end.  The
nucleotide sequence identity of the entire viral genome of Bali-1/07 to other NDV
strain within Class II ranged between 82.4 and 93%, whereas to that of Class I
NDV was 71.6 %.  Phylogenetic analysis of the fusion (F) gene of NDV/Bali-1/07
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revealed that the NDV/Bali-1/07 belongs to genotype VII subtype a (VIIa).
NDV/Bali-1/07 was always grouped with other members of NDV genotype VII in
phylogenetic analyses based on the non-coding sequences and/ or gene regions
other than F gene, suggesting that NDV/Bali-1/07 has acquired no recombination
with NDVs of other genotypes.

IV.  NDV infectivity in Bali Ducks
Almost all of the poultry species are susceptible to the infection resulting

from the ND: however, chicken are the most susceptible.  Waterfowls such as,
ducks and geese, are considered potential reservoirs of NDV.  In general, duck
species may show few or no clinical signs even for NDV strains lethal to chickens,
yet they are capable of harboring the virus.  There is no report about
seroprevalence of ND in the other species of poultry, such as Bali ducks, although
many reports have demonstrated ND cases in chicken.  Hence sero-epidemiological
study on NDV in Bali ducks has been conducted.  A total of 119 samples of duck
sera was collected from traditional farming system at Sangeh and Carangsari, the
villages located in Badung Regency, and at Padangsambian, a village located in
Denpasar and examined using ELISA to identify the presence of anti-NDV
antibody.  It could be concluded that the Bali ducks could be infected by the ND
virus with total seroprevalence of 91.6%.  The seroprevalence in young duck and
old duck were 86.4% and 92.8%, respectively.  Although the seroprevalence of
NDV antibody in old ducks was higher than that of young duck, there was no
significant differences (p>0.01) statistically between the young and old ducks.
From the research findings, it could be concluded that the Bali duck could be
infected by the NDV and that the Bali ducks could potentially transmit it to other
susceptible animals including chickens.
Conclusion: The newly isolated NDV/Bali-1/07 was VV-NDV belonged to
genotype VII subgenotype VIIa, with no recombination with other genotypes.
NDV/Bali-1/07 might be useful for pathological studies on ND as one of the
reference NDV of Southeast Asia-
origin. Furthermore, NDV/Bali-1/07
could be used for further analyses
such as chimeric virus production
and pathological assays, since whole
genome sequence was obtained.  It is
also suggested that the Bali ducks are
infected by NDV and are potential
reservoir of NDV in Bali.  They
might be a source of NDV which
cause outbreaks of ND in chickens.
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Rahayu SRI DGHE - 10616

Lecturer,
State University of Malang(um),
Chemistry Department, Faculty of Mathematics & Science

Japanese Advisor : Masakazu KITA
Professor, Okayama University

The main purpose of the research this thesis is based upon was to study
students’ conceptions of chemistry at school levels. In order to get coherent insights
into students’ conceptions of chemistry, three research questions are  posed: How
do students develop chemistry ideas in young ages (primary school students) prior
to their formal instruction? What diff iculties do high school students have
concerning chemistry concepts after  formal instruction? How do we design
learning environments that support students’ construction of chemistry concepts?

The development of chemistry concepts for young students can be shown by
the study of burning. Conceptions of burning held by young (primary school)
students at different ages prior to their formal instruction can be categorized into
simple description, associations, displacement, modif ication, transmutation,
transformation, and chemical reaction. The students apply these conceptions
specifically and contextually with little consistency and most of the conceptual
categories do not show any change with age at al. The conceptual trajectories
followed by primary school students in terms of their ideas about changes to
materials are broadly consistent with the previous studies of secondary school level.
Despite the inconsistency of use, students increase their access to the ideas of
transformation. This idea is the critical conceptual advances that mark of
progression in students’ growing understanding of substance. This would imply that
the proper focus of teaching materials in the early and middle primary schools
should be on physical changes. From middle and upper primary school, the
teaching materials should emphasize
properties of materials, and
reversibility, as critical in developing
a concept of substance.

The difficulties of high school
students’ conceptions of chemistry
after formal instruction can be shown
by students’ understandings of matter
and its changes in terms of
macroscopic and submicroscopic
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levels and electrochemistry. Indonesian and Japanese students’ understandings of
macroscopic and submicroscopic levels of representing matter and its changes are
stronger for higher-grade levels. Their understandings of the macroscopic level,
however, are higher than for the submicroscopic level. The soundness of students’
understandings of the concepts increases with grade level, except for Indonesian
pattern slightly different. Furthermore, students’ level of sound understandings of
the concepts is lower than their understandings on either the macroscopic level or
the submicroscopic level. It seems that both students have great difficulties with
and hold some alternative conceptions of the concepts of homogeneous mixtures,
phase changes from solid to liquid, and phase changes from solid to gas. Students’
understanding of electrochemistry concepts is relatively weak, about 40% on
average. There was a significant difference, however, in the scores achieved by the
Indonesian students (M = 7.93) and the Japanese students (M = 6.30), in favour to
Indonesian students. Students from both samples shared common difficulties and
displayed several alternative conceptions dealing with electrolysis, electricity flow,
the voltaic cells and the electrode reactions. Not surprisingly, the students displayed
limited consistency in understanding of the concepts in five categories (i.e.,
reactions occuring during electrolysis, differences between electrolytic and voltaic
cells, movement of irons in voltaic cells, poles in voltaic cells and voltaic cell
reactions). This imply that the need to use of several route to meaningful learning
and the careful use of technical words. For example, a classroom discussion might
integrate models and computer annimations in order to reinforce understanding at
the submicroscopic level.

Supporting learning environment is important in achieving better learning
outcomes in terms of students’ conceptual undertanding and their interest. A
teaching program (i.e., Design Studet-Centred Instruction/DSCI) has been designed
based on contemporary approaches in chemistry education, namely constructivist,
inquiry-based, context-based approaches in Indonesian school context. Such
teaching innovation is signif icantly effective in improving students’ overall
understandings of acids and bases (i.e., characteristic, definition & the strenght of
acids and bases, neutralization and
pH) compared to the traditional
teaching method. Students are
generally very positive about their
collaboration and participation in the
inquiry activity, their competence in
investigative activities, and their
confidence in public presentation.
Almost all students in the
experimental group enjoyed the
lessons and felt that their
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understanding of acids and bases had improved, which indicated positive outcome
expectations. Some students believed that the best way to teach chemistry involved
the teaching innovation designed in this study, while others enjoyed the practical
activities. It appears that the learning environment designed in the DSCI teaching
innovation increased students’ understanding of acid-base concepts, students’
enjoyment, their perceptions of improved progress and they were more satisfied
with their learning. This would imply that the DSCI could be relevant in teaching
acid-base concepts not only in Indonesian context, but also in any group of students
in other countries with class sizes from 35 - 40 students. Since the concepts that
were assessed are likely to be included in most school science curricula. Some
practical issues need to be considered when chemistry teachers intend to implement
this kind of teaching innovation, such as devotion of a great deal of time for
preparation and implementation, determination on which topics in the curriculum
other than acids and bases are appropriate to support this teaching innovation, and
ability  to appropriately relate the teaching innovation to the relevant teacher-
directed activities.

Key words: alternative conceptions, conceptual trajectory, constructivist approach,
context-based approach, designed student-cetred instruction,
electrolytic cells, inquiry approach, macroscopic and submicroscopic
level of representation, matter and its changes, perceptions, substances,
student achievement, students’ understandings, teaching effectiveness,
voltaic cells
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The hydrological circulation processes of chromium strongly depend on its
physicochemical forms. Information about the total chromium concentrations is
often insufficient to predict the environmental impact by chromium, because of the
differences in toxicity, mobility and other properties of the different chromium
species. For example, Cr(III) is one of the essential trace elements for both human
and animals, whereas Cr(VI) is toxic and carcinogenic. These two forms of
chromium species also have different interactions with living organisms. Therefore,
the speciation analysis of dissolved chromium in natural waters is very important,
but its concentration level is usually lower than the detection limit of conventional
methods which require some separation and/or preconcentration steps.

In Part 1, solid-phase spectrophotometry (SPS), based on the direct
spectrophotometric measurement of a solid phase that has absorbed a sample
component, has been developed for the microdetermination of Cr(VI) by employing
diphenylcarbazide (DPC) as a coloring agent.  The use of three lenses could focus
the incident light beam and recover the light scattered by the solid phase in the cell,
and the use of a narrow black-sided cell with a 1.5-mm diameter could reduce the
amount of required ion-exchange material to 0.06 g, and therefore a higher
sensitivity could be obtained using a 20-cm3 sample solution. The favorable
operation and performance characteristics of the improved procedure of the SPS
method made it possible to determine Cr(VI) at sub-µg dm-3 to µg dm-3 levels in
natural water within 20 min without any preconcentration steps. The applicability
of SPS for the Cr(VI) determination was reported. The present method is simple
and easy.

In Chapter 1, Part 2, the performance characteristics of the improved SPS
procedure made it possible to study the concentration regulation mechanism of
Cr(III) and Cr(VI) dissolved in natural waters and its behavior in natural waters and
to clarify their dynamic circulation. The results showed that under oxic conditions,
the leaching rate of the Cr(III)-containing mineral of chromite is higher under
alkaline than acidic conditions. The reduction of Cr(VI) to Cr(III) follows the
equation, -d[Cr(VI)]/dt = [H+]a[Cr(VI)][DOC]b with a = 0 at pH < 4 and a = -1 at
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pH > 4.5. This study also suggested that the Cr(III) species in water samples is not
present in a dissolved form, but in the form of being adsorbed on river sediment in
the natural water. Cr(III) is adsorbed on river sediments at both pH 5 and 9.

In Chapter 2, Part 2, the improved SPS method was also used for the study of
the Cr(III) oxidation in tap water. Although the Cr species dissolved in tap water
has been assumed to be Cr(VI), this is not exactly correct, because the Cr(III)
oxidation kinetics are a function of the free chlorine concentration and the
residence time of tap water. The presence of naturally occurring organics will
rapidly decrease the concentration of the effective chlorine and the resulting Cr(III)
oxidation rate. Speciation analyses of the dissolved Cr in chlorinated tap water are
necessary to correctly assess the health risk to consumers. The SPS method
developed in this study will be an effective tool for this purpose.

By using data obtained from the improved SPS method, signif icant
information concerned with dissolved chromium and its dynamic circulation at
naturally-occurring concentration levels, i.e. µg dm-3 or lower levels in natural and
chlorinated water, which was previously unavailable by other speciation methods,
could be finally obtained.

In addition, the improved SPS method developed in this study is very
promising for the speciation of trace elements dissolved in natural water. The
combination of the improved SPS and ICP-MS will make it possible to carry out
speciation analyses of dissolved elements in water. An improvement in any less-
expensive spectrophotometers can be achieved along with the basic idea shown in
this thesis, which will extend the SPS to other wider demands for trace analyses.
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Photo taken during research work at the
Reaction Analytical Chemistry Laboratory,
Kyushu University.
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Research was conducted in the aim of preventing forest fire through reducing
potential energy source to become in situ fertilizer. In an effort to prevent forest
fires after the clear cutting of plantation forests, fungi capable of degrading
lignocelluloses were isolated from the forests, then selected using indicators and
tested for the ability to degrade lignin and holocellulose, afterward, the selected
fungi were utilized for making in situ fertilizer from the logging waste containing
leaves and twigs.

Of seventy five fungal species isolated from fruiting bodies and mycelia in
plantation forests of South and North Sumatera, Indonesia, we found that they were
dominated by some fungal species such as Pycnoporus sanguineus, Dacryopinax
spathularia, Schizophyllum commune, Polyporus sp. and Trametes sp. It was also
found that twenty fungi were categorized as white-rot fungi and 12 as brown-rot
fungi. Six selected fungi i.e. isolates 371, 368, 265, 346, 345 and 338 were capable
of degrading lignin and holocellulose in mangium wood meal over 1 to 4 weeks.

Further, the sixth selected fungi were tested for lignin and cellulose-degrading
activity with Acacia mangium leaves and twigs over a period of 1 to 3 months. The
fungi degraded 8.9-27.1 % of the lignin and 14-31 % of the holocellulose. The
degradation rate varied depending on the fungal species. An increase in incubation
time tended to decrease the
amounts of holocellulose and
lignin. From the results obtained
here, more time was needed to
degrade lignin rather than other
components in the mangium
leaves and twigs.

Furthermore, to reduce
potential energy source of fires in
plantation eucalypt forest, the
sixth fungal isolates were tested
for lignin and cellulose-degrading
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activity with Eucalypt sp. leaves and twigs over a period of 1 to 3 months. Fungal
isolates 265 and 371 showed significant weight loss of eucalypt leaves and twigs.
The fungi degraded 23-32 % of the lignin and 29-40 % of the holocellulose, and
increasing 6-14 % of soluble materials in water. The degradation rate varied
depending on the fungal species. An increase in incubation time tended to decrease
the amounts of both holocellulose and lignin, and the hot water soluble tended to
increase following a longer incubation period.

Trial in the field area of eucalypt forest, by the aim of preventing forest fire
occurring in plantation forest through reducing potential energy source of wood
residue to become in situ fertilizer, revealed that of the sixth selected fungi were only
three can grow well, therefore we applied those three fungal isolates only. Eucalypt
leaves and twigs as wood residue after cutting of eucalypt trees was treated by three
fungal isolates i.e. fungus 345, 371 and 346 for 1 to 3 months in an open area in
Sumatera, Indonesia. The results showed that holocellulose content in eucalypt leaves
and twigs was decreased 14-18% for 3 months compared to the control (untreated),
with the highest on fungus 371, and in twigs the content was decreased 10-28% for
three months to the control, with the highest on fungus 345. Lignin content in the
leaves was decreased about 7-25% for 3 months by treatment, with the highest on
fungus 371. C/N (carbon-nitrogen)
ratio in the treated eucalypt leaves
and twigs was increased 19 to 4 by
the treatment compared to the
control. On twelve weeks
cultivation, growth of eucalypt
plantlet was enhanced 2-21% by
varying the amount of addition of
composted eucalypt leaves and
twigs, with the highest on fungus
345. And furthermore, fungal
treatment on eucalypt leaves and
twigs was increased its ignition
point for 25-61 oC or around 5-14%
to the control by thermal analysis
of the compost, with the highest on
fungus 371. From the result
obtained here, it is considered that
possibility of forest fire occurring
plantation forest can be reduced by
treatment of wood cutting residues
with fungal isolates in an open
area.
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Production Process from Dahlia (Dahlia sp.) Tubers using
Inulin Fructotransferase (DFA III-forming) from
Nonomuraea sp. ID06-A0189 (=AHU1850)
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Difructose dianhydride III (DFAIII) is an important oligosaccharide today due
to its beneficial physiological functions to human health such as increases Ca, Mg,
Zn in small intestine and colon and reduces the ratio of secondary bile acids that
have been found to promote colon cancer and gallstones formation.

In order to produce DFA III from dahlia tubers as raw material, production
process of inulin fructotransferase (DFA III-forming)(IFTase) from an
actinomycete, structure of the IFTase gene and production process of DFA III from
dahlia tubers using the IFTase produced were investigated. An actinomycete
collection that was isolated from Indonesian soils was used for the screening work
to obtain IFTase producing actinomycete, and dahlia tubers that were harvested
from small dahlia cultivation in Sukabumi Indonesia were employed for DFA III
production process.

1. Production process of IFTase from Nonomuraea sp. ID 06-A0189
Screening for IFTase producing actinomycete was conducted by investigating

the ability of the actinomycete to convert inulin into DFA III. The DFA III produced
was determined qualitatively by TLC and quantitatively by HPLC. From a total of
100 actinomycetes strain, only one isolate strain ID06-A0189 was found to produce
IFTase extracellularly. Through taxonomic identif ication by phenotypic and
genotypic (16S rRNA gene sequence) analysis, the isolate was felt into the genus
Nonomuraea and classified as Nonomuraea sp.  ID06-A0189 (=AHU1850). This
strain was for the first time discovered as IFTase producer. The crude enzyme
showed optimum temperature of 65oC and pH of 5.5, remains stable at 70oC, and
converted inulin into DFA III with conversion yield of 80 %.

To obtain the best medium composition for IFTase production from
Nonomuraea sp. ID06-A0189, effect of carbon and nitrogen sources on IFTase
activity were investigated and the results are summarized. One unit of enzyme
activity was defined as the amount of the enzyme that produced 1µ mol of DFA IIl
per min under these assay conditions. Inulin was observed as the best sole carbon

INDONESIA

26‐28̲09̲LIPI̲10718:RONPAKU  13/02/28  11:22  ページ 26



27

source and ammonium sulfate associated with yeast extract was observed as the
best nitrogen sources. The use of both nitrogen sources produced IFTase with
higher enzyme activity than when yeast extract was used solely. IFTase with
enzyme activity of 41units/mL was produced in the medium with 20 g/L inulin and
5 g/L ammonium sulfate associated with 1 g/L yeast extract incubated at 30oC, 120
rpm for 4 days.

2. Characterization of Nonomuraea sp. ID 06-A0189 IFTase gene (NSP-ift)
To obtain a better understanding of IFTase from the genus Nonomuraea, the

gene was characterized. The IFTase gene in Nonomuraea sp. ID06-A0189 (NSP-
ift) was amplified by inverse polymerase chain reaction (inv.PCR). The sequence of
NSP-ift was determined and analyzed. The ORF of NSP-ift was consisted of 1,326-
base pairs that encoded a signal peptide of 37 amino acids and a mature protein of
404amino acids. A putative ribosomal binding sequence, AGGAGG was identified
12 bases upstream from the start codon. Phylogenetic analysis of known inulin
fructotansferases and related sequences presented that the deduced amino acid
sequence of Nonomuraea sp. IFTase was most similar to the deduced amino acid
sequence of inulin fructotoransferase (DFAI-forming) in Frankia sp. EAN1pec
with the highest identity of 72%. The deduced amino acids sequence of
Nonomuraea sp. ID06-A0189 IFTase with the deduced amino acids sequence of
Frankia sp. EAN1pec IFTase formed a distinct clade from other known IFTases
from Arthrobacter sp. H65-7, A. globiformis and Bacillus sp. snu-7. These results
suggest that Nonomuraea sp. ID06-A0189 IFTase is distinct from other IFTases
previously reported.

3. Production process of difructose dianhydride III (DFA III) from dahlia
(Dahlia sp.) tubers by Nonomuraea sp. ID06-A0189 IFTase

Dahlia tubers were processed into dried powder to
prevent internal enzymatic degradation of inulin. Beside
inulin, dahlia tubers also contain phenolic compounds.
The activity of polyphenol oxidase (PPO) which was
found in raw tubers of most Asteraceae family may cause
blackening of the tubers while processing because of
oxidation of phenolic compounds. Two blanching
methods were employed to prevent the blackening
process. Clear dried chips were produced by blanching at
100 oC for 5 min, while dark brown color dried chips were
presented by blanching at 85 oC for 10 min indicated that
blanching at 100 oC inactivated PPO. The conversion
yield of dahlia powder from fresh dahlia tubers was 16.8
% ± 2.5; w/w. To produce DFA III from dahlia tubers,
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dahlia powder was reacted with Nonomuraea sp. ID06-A0189 IFTase in buffer
solution at pH of 5.5, preheated at 80 oC, decreased to 65 oC, and incubated at 65oC
for 2-6 hours. The reaction was stopped by boiling.  The DFA III produced was
measured by HPLC. DFA III production using dahlia powder with different
concentrations ranging from 36 g/L to 64 g/L indicated that DFA III concentration
produced was increased at every concentration of dahlia powder with similar yield
after 6 hours incubation period. To determine inulin content in dahlia powder, DFA
III production from dahlia powder was compared with DFA III production from
pure inulin. It was estimated that inulin content in dahlia powder to be 63.3 %, w/w.
Comparison of DFA III production from dahlia powder with or without pre-
treatment of dahlia powder recommended that DFA III production from dahlia
powder could be conducted directly without pre-treatment of dahlia powder.

These results can be used as basic information for further development of
DFA III production from dahlia tubers.
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Information on the area and spatial
distribution of rice f ields is needed for
estimating gas emission, management of water
resources, and food security. Forecasting rice
yield before harvest time is important to
supporting planners and decision makers to
predict the amount of rice that should be
imported or exported and to enable
governments to put in place strategic
contingency plans for the redistribution of
food during times of famine. The main
objectives of this study are to develop the
algorithms for rice f ield mapping and
production estimation using remote sensing
data.

The results of research show that
application of variance analysis algorithm
using MODIS data for rice field mapping produced overall accuracy of 87.91% and
Kappa value of 0.8371. Overall accuracy more than 80% and Kappa value greater
than 0.8 show a good agreement between analysis result and reference data.
Accuracy assessment between analysis result and reference data showed a linear
relationship with the R2 of 0.92 and 0.97 for district and regency level comparison
respectively.

Rice Growth Vegetation Index (RGVI) is the new vegetation index developed
in this study. It has the highest correlation with rice age, and it was used to develop
the algorithm for rice field distribution mapping using Landsat ETM+ data. The
quantitative evaluation of the rice f ield mapping model compared with the
statistical data showed a high correlation with the R2 of 0.975.

Water availability for rice irrigation is one of the constrain factor in the study
area. Therefore, study difference of rice plant characteristic in healthy and water
deficiency condition are important to investigate. The result of the study shows that

This picture was taken at the CEReS Laboratory,
Chiba University
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rice spectral under water deficiency had significant differences compared to those
of healthy rice. When water deficiency happened, the reflectance of the visible
bands increased significantly, while the reflectance of near- and middle-infrared
bands decreased. The RVI is the best vegetation index for both early detection of
water deficiency and distinguish the two rice conditions.

Total of the rice NDVI during its life (∑NDVI ) using MODIS data showed
the best exponential relationship with the rice yield compared with the maximum
value of NDVI during its lifetime and age of rice plant where the maximum NDVI
is occurred. Estimation of rice yield can be performed using equation y =
0.4745e0.0504x, where y is the rice yield and x is the ∑NDVI.

Application of Landsat ETM+ data and field observation for rice yield
estimation show that rice yield can be estimated in rice age of 63 days using the
equation y = 0.3419e4.1587x, where y and x are rice yield and NDVI, respectively. An
accuracy assessment with the reference data showed a linear relationship with the
R2 is 0.93.

According to this study, both Landsat ETM+ and MODIS data have a good
potential for rice field mapping and rice production estimation.
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There were several factors, which affected the performance of transition from
the central planned economy to the market economy in Kazakhstan. It is possible to
group them as follow: structural changes, distortions, and new institution building.
The first years of independence were characterized with a significant fall in
production that persisted and intensified through this period as well as major fiscal
imbalances. Despite signif icant macroeconomic and structural reforms in
Kazakhstan by 1995 real GDP dropped to about 60 %, industry and agriculture
production declined to 47 % and 55 %, respectively of its 1990 level.

There is no well established rural banking system in Kazakhstan. The Rural
Credit Partnership (RCP) system is a recent development in Kazakhstan:  only 9
years old, including 2 years of the pilot project period. The Agricultural Credit
Corporation (ACC) - a totally state-owned organization - was responsible for
setting up the RCPs and it retains the right to approve the membership for each
RCP. Additionally, ACC makes a final decision on credit application.

The experience of credit cooperation in three countries Japan, Germany, and
Poland was described in the thesis. The origins of the credit cooperation movement
lie in Germany; a concept of credit cooperatives was developed by Friedrich
Wilhelm Raiffeisen and Herrmann
Schulze von Delitzsch in the 1840s
and 1850s. The rural cooperative
system in Germany is more viable
and, in general, perfectly adapted to
conditions of rural life and the
agricultural production. Specialized
rural credit institutions were
initiated in Japan in the 1890’s: the
Hypothec Bank of Japan was
established in 1896. Rural and
industrial banks of prefectures
appeared during 1896 -1900, and
Colonial Bank of Hokkaido in

Meeting with local rural districts authority representatives.
Pavlodar, Kazakhstan, March 2009. Professor Arayama Yuko,
Deputy chief of Pavlodar rural district Muhametzhanova Sholpan,
Gaisina Sholpan
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1899. Shinagawa Y. and H. Toosuke studied and served in Germany, they were
quite impressed by the German cooperatives. Later some scholars prepared their
opinion for the government stating that cooperatives in Japan should be based on
the system of Raiffeisen. Poland has achieved the greatest successes among the
East European Countries in development of credit cooperation. Poland’s
cooperative banks were organized in 1861 and have survived two world wars,
although until 1900 their services were very limited. The cooperative banking
system is a crucial channel for credit in rural areas. Over the period 1995-2003, the
cooperative banking sector in Poland distributed to agriculture on average 60% of
total value of working capital preferential credits and 67% of investment
preferential credits.

Despite the financial market of Kazakhstan is one of the rapidest in the CIS
countries and for past years market-oriented laws were adopted, new institutions
were established, and a strict monetary policy was implemented, the financial
intermediation is still limited to
urban areas. The banking sector
with its well enough developed
network and instruments are still
focus on the large industrial
enterprises and not on households
or the private farm sector.

During the 1990s, central and
regional authorities’ weak and, in
some cases, improper regulations
and directions caused farms
concentrating on loss making
activities. Additionally, due to the
extension of nonsubsidized loans to
loss making farms, the latter found
themselves in a deep debt crisis. By
the beginning of the 2000s the
situation in agriculture could be
described as precarious, internal
migration from rural to urban areas
grew rapidly and caused increased
unemployment. The government of
Kazakhstan recognized problems
existing in rural areas and in
agricultural production and
undertook a series of measures
including an intervention into the

KAZAKHSTAN

Visit to a Regional head quarter of  Agricultural Credit
Corporation, Pavlodar, March, 2009, Professor Arayama Yuko
and Gaisina Sholpan

Meeting with an owner of Innovative University of Eurasia, March
2009. Doctor in Economics, Professor Fresorger Larissa and
Professor Arayama Yuko
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agriculture credit supply system.
A major result of the government credit policies has been a significant

expansion in the formal credit available to agriculture. Credit to agriculture until
2003 had been increasing approximately twofold annually, however, in 2003 an
amount of credits rose tenfold, the year when the “Agriculture and food program
2003-2005” in 2003 was launched.

A governmental interventional approach to the development of agricultural
f inancing often entails many problems, because such intervention leads the
financial institutions to offer credit in the priority sectors with low interest rates.

In the thesis, we undertook an attempt towards the empirical analysis of the
determinants of the farms’ accessibility to bank and RCP credit. The efficiency of
financial intermediation through RCPs using micro data of corporate farms located
in Pavlodar region of Kazakhstan has been investigated. Additionally, it was of our
great interest to analyze factors affecting membership status in RCPs.

The main results of this analysis can be summarized as follows. The major
determinant of bank credit rationing is collateral. Indeed, commercial banks in
Kazakhstan are reluctant to have any dealings with corporate farms having no
suff icient collateral to submit. In the light that the majority of agricultural
producers own old and even obsolete machinery and buildings, it is inevitable that
they will be submitted to strict credit rationing by the commercial banks.

Next part of the analysis considers factors affecting credit accessibility for the
RCP members. A positive sign by a variable “total land size” was expected because
on the one hand, farms possessing more land are assumed to have a higher credit
demand, on the other hand such farms are crop producing ones and those farms
have some kind of priority in borrowing. A legal status decreases a probability to
have credit for farms which are in a group of individual farms in comparison with a
group of corporate farms.

A number of policy recommendations concerning rural credit market
development in Kazakhstan are given in the thesis. Commercial banks in
Kazakhstan are concentrated on particular client groups and economic sectors, this
situation needs to be overcome. The services of the banking sector, as well as its
business strategies, and technologies should be adapted to the needs and demand of
rural clientele. Special agencies providing needed information have to be
established in order to reduce information asymmetries and the costs of
information for the financial intermediaries.

Rural credit partnerships should be given more opportunities for independent
development.  It requires revising credit cooperation regulations, namely, savings
regulations, which in credit partnerships should be based on conditions that are
determined and accepted by a general meeting of members. This would be obvious
advantages if agricultural producers and rural inhabitants could place their savings
in credit partnerships eo ipso allowing them to rise their funds. Additionally, rural

KAZAKHSTAN
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credit partnerships could be more attractive for the potential savers because they
would able to offer better conditions, suitable products and simplified procedures.
State policies aimed at enlargement of agricultural production resulting in
subsidized crediting of large-scale corporate farms and insufficient financial
support of small-scale producers should be changed.

KAZAKHSTAN

Meeting with directors of commercial banks, Pavlodar, March 2009. Sitting: Gaisina
Sholpan, Professor Arayama Yuko and a chief of Bank Center Credit (Pavlodar
branch) Ismagulov E., Standing: a chief of Bank Center Credit (Semipalatinsk
branch), a chief of Bank Turan Alem (Pavlodar branch), a chief of International
Department of Innovative University of Eurasia, two deputy chiefs of Halyk Bank
(Pavlodar branch), a deputy chief of  Cesna bank (Pavlodar branch)
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Studies on hypnotic effects and GABAergic mechanism of
kajime (Ecklonia cava) and licorice (Glycyrrhiza glabra)

Sueng-Mock CHO KOSEF - 10813

Senior Research Scientist,
Korea Food Research Institute,
Food Processing Research Center

Japanese Advisor : Makoto SHIMIZU
Professor, The University of Tokyo

In Asia, there are many medicinal
plants with potential hypnotic activity;
however, scientific evidence for their
effects and mechanisms of action have
been not widely investigated relative to
Western countries. Therefore, the
objectives of this study were to identify
novel hypnotic plants and their active
compounds as a source of new sleep
drugs or aids from plant resources, and
to investigate their sleep-promoting effects and action mechanisms. In the present
study, 30 marine and 30 land plants distributed mainly in Japan and Korea were
screened.

In the screening stage, the most active plant extracts were ECE (Ecklonia cava
ethanol extract; kajime) in the marine plants and GGE (Glycyrrhiza glabra ethanol
extract; licorice) in the terrestrial plants, and their binding activities were 0.392 and
0.093 mg/mL, respectively. The oral administration of ECE and GGE (1000 mg/kg)
significantly decreased sleep latency and increased sleep duration in mice treated
with pentobarbital. Their hypnotic effects were similar with the positive controls
diazepam (DZP; 2 mg/kg) and valerian extract (1000 mg/kg). ECE and GGE were
considered as subjects for further investigations.

To better understand the hypnotic activity of ECE and GGE, their effects on
sleep architecture and profile were evaluated by analyzing electroencephalogram
(EEG) and electromyogram recordings in mice. The optimized ECE and GGE
increased the amounts of non-rapid eye movement sleep (NREMS) in a dose-
dependent manner (100-500 mg/kg), and their rate of increase in the amount of
NREMS at 500 mg/kg was 71.4% and 63.4%, respectively (the positive control
DZP at 2 mg/kg: 103.8%). ECE and GGE effectively induced NREMS during the
first 2 h after their administration, and there was no further disruption of sleep
architecture during the subsequent period. DZP, ECE, and GGE did not
significantly change rapid eye movement sleep (REMS). The BZD agent DZP
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significantly decreased delta (0.5-4 Hz) activity, which is an indicator of the quality
or intensity of NREMS. However, ECE and GGE induced NREMS that was very
similar to physiological sleep without changing delta activity.

ECE and GGE demonstrated binding activity and in vivo hypnotic effects;
therefore, they may have the potential to induce sleep via the positive allosteric
modulation of GABAA-BZD receptors. To verify their GABAergic mechanism, the
effects of the well-known GABAA-BZD receptor antagonist flumazenil (FLU) on
the hypnotic effects of ECE and GGE were investigated. As expected, the hypnotic
effect of the GABAA-BZD receptor agonist DZP was fully inhibited by FLU.
Similar to DZP, a significant inhibition of the hypnotic effects of ECE and GGE by
FLU was also observed. Therefore, they were found to act as the GABAA-BZD
receptor agonists like DZP.

During the isolation of the active compounds, 6 phlorotannins and 3
flavonoids were obtained from ECE and GGE, respectively. The active EC
phlorotannins (binding affinity, µM) were eckstolonol (ETN; 1.49), triphlorethol A
(TPRA; 4.42), eckol (1.07), fucodiphlorethol G (2.97), 6,6′-bieckol (3.07), and
dieckol (3.36). The active GG flavonoids were glabridin (GBD; 0.84), glabrol
(1.63), and isoliquiritigenin (ILTG; 1.07).

All EC phlorotannins and GG flavonoids potentiated pentobarbital-induced
sleep in mice in a dose-dependent manner (5-50 mg/kg), and their hypnotic effects
were significantly inhibited by FLU. ETN and TPRA of EC and GBD and ILTG of
GG, which exerted strong hypnotic activity and are of biological interest were
further investigated by analyzing sleep architecture and profile. All active EC and
GG compounds (50 mg/kg) significantly increased the amount of NREMS during
the first 3 h after their administration, and did not change REMS, similar to the
positive control ZPD (10 mg/kg). ZPD significantly decreased delta activity
compared with vehicle; however, none of the EC and GG compounds produced a
significant change in delta activity.

To generate more evidence for the GABAergic mechanism of the active EC
and GG compounds, their potentiation on GABA-induced currents in dorsal raphe
(DR) neurons was evaluated. The maximum potentiation (Pmax) values of ETN,
TPRA, and ILTG were 145% (relative efficacy to DZP: 27.1%), 171% (42.8%),
and 151% (30.7%), respectively. They were found to act as partial agonists of
GABAA-BZD receptors relative to the well-known full agonist DZP (100%).
Surprisingly, GBD showed a Pmax value of 581% (3-fold higher than the Pmax of
DZP).

In the present study, it was demonstrated for the first time that EC and GG
have hypnotic effects that originate from their phlorotannins and flavonoids, which
have the characteristics of GABAA-BZD receptor agonists. Considering their in
vitro and in vivo hypnotic effects, ECE and GGE should prove to be useful for
developing natural sleep aids.
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Due to the proliferation of wireless technologies and mobile devices, mobility
management has gained considerable popularity, thus becoming an important
function in networks. It consists of location management and handover
management. While location management plays a role of tracking and updating
mobile nodes' current location, handover management maintains mobile nodes'
active connections whenever they change their location. Mobility management can
be implemented at different Open Systems Interconnection. Compared to others
layers, the network layer can provide essential mobility management because
address change happens at itself. Also, its mobility management is transparent to
upper layers, i.e., application programs need not be modified, and is independent on
the lower layers. In this layer, there are two representative mobility management
solutions, Mobile Internet Protocol Version 4 (MIPv4) and Mobile Internet
Protocol Version 6 (MIPv6). It is highly anticipated that MIPv6 will be widely
deployed in the near future due to the rapid exhaustion of IPv4 address space.

With such anticipation, we study securing mobile IP networks, i.e., network
layer mobility management, while focusing on MIPv6 and its fast handover
extensions. Mobile IP networks, if not protected, are exposed to various attacks.
Especially, malicious intruders can try to deceive involved nodes into redirecting
traffics at their will by registering fake location information. In addition, there is no
global security infrastructure or certificate authority in those networks. Thus, in
mobile IP networks, it is necessary
to authenticate mobile nodes and
their location without depending
on any security infrastructure.

On the other hand, we
rationalize the analysis and design
of security protocols for mobile IP
networks by making use of the
symbolic approach, which is one
of major formal security analysis
techniques. This approach defines
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the security properties of a target protocol as a set of abstract symbols, and then
processes them with a formal logic method or an automatic tool to verify the
protocol's formal correctness. Compared to the computational approach, its
verification procedure is not complex and can be well automated. Especially, we
adopt BAN logic and SVO logic from various methods based on the symbolic
approach. BAN logic is a simple, easy, and practical modal logic, which has
become highly popular and influential while successfully discovering security flaws
in various authentication protocols. SVO logic takes the advantages of the BAN and
BAN-like logics by seamlessly unifying them, thereby achieving both the more
expressiveness and broader application scope in addition to the solid theoretical
foundation.

For this study, we first analyze the important security properties and attacks in
MIPv6, and present the nine propositions and three definitions about MIPv6
security. And then, we explore the existing security protocols for MIPv6 fast
handover extensions while proposing the new protocols which improve the previous
ones' drawbacks. During the analysis and design, BAN logic is used to verify the
security protocols, and then the new theorems are obtained by applying the
propositions and definitions to the verification results. The obtained theorems
allow us to check if their protocol achieves the security properties and
dependability against possible attacks.

Moreover, we study the formal analysis on the security protocols for MIPv6
and its extensions while focusing on modal logic. MIPv6 security protocols have
the following unique security features. First, a home address is used as a certificate
to authenticate the public key of its owner. Second, to prevent the redirect attacks, a
mobile node is checked if it exists at its argued address. To our best knowledge,
there has been lack of the formal verification method to correctly verify the MIPv6
security protocols while considering these security features. Motivated by this, we
enhance SVO logic by defining the new notations and axioms to reason about the
new security features. While the new notations are added for expressing address
ownership and relation between an addresses and a public key, the new axioms are
presented to reason about
verifying address based public
keys, address ownership, and
presence at a claimed address.
From the formal analysis on the
four typical MIPv6 security
protocols, it is shown that the
enhanced logic performs more
exact and thorough verif ication
than BAN logic does.

Even though this thesis
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focuses on MIPv6, the introduced security technologies can be applied to other
mobility management solutions. Note that YHSP is adopted to improve MISP,
which is the link layer security protocol. More importantly, the enhanced SVO can
be utilized for formally analyzing security protocols that use address based public
key methods and location verification.
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Reduction of NOx Emission for the Next Generation
Internal Combustion Engine
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Despite many positive evaluations for automotive vehicles, recently, the
solution for negative factors and policies is required since air pollution problems by
the harmful emissions from them are on the rise as social issues. Controlling
components by the emission regulation among the exhaust gas emissions from
engine vehicles are carbon monoxide (CO), hydrocarbons (HC) and nitrogen oxides
(NOx) particulate matters (PM) and so on. Among them, the reduction of NOx

emission is essential to commercialize lean burn engines whose purpose is low fuel
consumption while meeting emission regulations. In the present study, syngas,
produced from reforming, used to reduce NOx emissions for supplementary of
combustion or reductant of de-NOx aftertreatment system.

The stable lean combustion with only gasoline was realized at gasoline direct
injection (GDI) engine equipped with spray-guided type combustion system and an
improvement in efficiency and NOx emission was achieved. However, it is believed
that lean-burn engine with conventional gasoline cannot satisfy the requirement of
emission regulation for next generation engine because it produces relatively high
level of NOx emission. So, in order to secure lower level of NOx, the requirement of
lean combustion with homogeneous mixture come up in the study. Due to the
introduction of syngas from fuel reforming, the excess air ratio whose thermal
efficiency is the maximum was increased and thermal efficiency was increased.
Although the effect of homogeneous mixture combustion on NOx reduction is
dramatic, the level of NOx, was still high to meet the emission regulation.

Therefore, in order to achieve further reduction of NOx emission, lean NOx

trap, a kind of de-NOx aftertreatment system, is applied to diesel engine that is
representative lean-burn engine. The results using syngas as a reductant for lean
NOx trap (LNT) catalyst, whose working temperature area is wide, shows high NOx

conversion efficiency in diesel engines. The results with ideal syngas are able to
provide valuable information on the upper bound of NOx conversion and bottom
bound of fuel penalty. In order to access the practical applicability in the field, the
performance of LNT with on-board reformer as a syngas supply source was
examined. From the test, 90% of NOx conversion efficiency was achieved with
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small fuel penalty. From above results, it is confirmed that NOx level of lean-burn
engines including gasoline and diesel engines can be controlled with LNT using
syngas.

The addition of hydrogen in gas engine can expand flammability limit and
reduce NOx emission with optimized control parameters, so that EURO-VI can be
met without de-NOx aftertreatment system. Syngas can also be utilized as an
alternative for higher applicability of low calorific gaseous fuels, such as biogas
and synthetic gas from wastes. These strengths of syngas in low calorific fuels
make the high energy productivity without any post-process for hydrogen
production and application.

In the present study, as a conclusion, syngas can be a useful and practical tool
to reduce NOx emissions in the next generation internal combustion engine. The
next generation engine will be a high efficient lean-burn engine and the problem of
NOx emission is very carefully considered. The solution proposed for future
gasoline and diesel engine is de-NOx system with syngas. The addition of syngas or
hydrogen will realized the next generation gas engine operated under ultra lean
combustion condition and the NOx standard will be satisfied without any de-NOx

system.
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This study attempts to explore empirically how gross vehicle weight (GVW)
will affect traffic flow characteristics in both free-flow and vehicle following
situations. The success of the study is highly dependent on the empirical data
provided by the traffic data-collection system.

Currently, many kinds of systems or devices are available which measure or
monitor or enforce traffic dedicatedly. The use of these dedicated or nonintegrated
systems or devices in traffic data-collection or monitoring and traffic enforcement
is useful in certain application, especially when only dedicated parameter is
considered.

However, these devices may have limited measurement capabilities and
unsuitable for this study, where the devices are incapable of simultaneously
measuring all essential traffic and vehicle parameters such as speed, headway as
well as weight in real-time. The use of these dedicated devices for this study will
result in data inconsistency and incomprehensive measurable traffic parameters.

Thus, a comprehensive and continuous traffic data-collection system based on
weigh-in-motion technology has been developed and installed at one of the federal
roads in Malaysia for study purposes. The developed system is capable of
simultaneously and continuously measuring large sample and all essential traffic
and vehicle parameters in real-time.
It also uses the minimum number of
sensors necessary to provide the
maximum number of various traffic
and vehicle parameters.

Statistical analysis was then
performed to the collected data to
quantify that the gross vehicle
weight can have a significant effect
in traff ic flow characteristics in
both free flow and following
situations. The results lead to 自動重量計測装置（国道43号尼崎市）の視察　2010.6.11
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explore the driver behavior in controlling the vehicle from two different
perspective: driver’s visual input and vehicle dynamics capability.

The first empirical analysis results showed that statistically for each type of
heavy vehicle, there was a significant relationship between free flow speed of a
heavy vehicle and its GVW. Specifically, the results suggest that the mean and
variance of free flow speed decrease with an increase GVW by the amount
unrelated to size and shape for all GVW range. Then, based on the 85th percentile
principle, this study proposed a new concept for setting differential speed limit for
heavy vehicle by incorporating GVW where a different speed limit is imposed to
the heavy vehicle according to its GVW.

The second empirical analysis results showed that how GVW of following
vehicle and size of leading vehicle will affect the driver behavior in controlling
their speed under different compositions of leader-follower pairs in a car-following
situation. The main findings of this study are when we incorporate the vehicle
dynamic’s capability in a car-following situation, the GVW of following vehicle
and the size of leading vehicle were significant sources of variation in following
vehicle speed and relative speed, and their interaction influence the driver behavior
in controlling the speed.

The third study investigated empirically how different composition of leader-
follower pairs will affect time headway with the focus on following vehicle (FV)
GVW and leading vehicle (LV) size. The results from statistical analysis were quite
revealing in terms of quantifying that the GVW of FV and the class of LV were a
significant source of variation in time headway. Based on these empirical results,
the study suggests a preferred minimum headway model from driver perspective
incorporating heavy vehicle size and GVW. The proposed model also suggests the
selection of the optimum value of preferred minimum headway based on percentile
value if human reaction time, public support and traffic flow interference are to be
considered.

Based on these empirical analyses, it can be concluded that, the main findings
of this study are when we
incorporate the vehicle dynamics
capability in a traffic flow study,
the gross vehicle weight should be
considered as one of the variable of
interests to obtain more rational
results.

M
ALAYSIA

論文公聴会　2011.10.24

42‐43̲15̲VCC̲10719:RONPAKU  13/02/28  11:34  ページ 43



44

M
YAN

M
AR

Biologically Active Constituents of Caesalpinia crista,
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Since the beginning of human civilization, medicinal plants have been used by
mankind for its therapeutic value. Nature has been a source of medicinal agents for
thousands of years and an impressive number of modern drugs have been isolated
from natural sources. Many of these isolations were based on the uses of the agents
in traditional medicine. The plant-based, traditional medicine systems continue to
play an essential role in health care, with about 80% of the world’s inhabitants
relying mainly on traditional medicines for their primary health care.

In this study, I emphasized on the biologically active constituents of medicinal
plants from Indonesia and Myanmar, especially on malaria and cancer diseases,
which were major public health problems in Myanmar and are reported as the
leading cause of morbidity and mortality.

Caesalpinia crista Linn. (Fabaceae) is a popular medicinal plant widely
distributed throughout the tropical and subtropical regions of Southeast Asia. In
Indonesia, it is commonly known as “Bagore” and the decoction of root has been
praised for its important health benefits such as in the treatment of rheumatism,
backache and as a tonic. Its seed kernels have been used by the people of local
communities as an antimalarial and anthelmenthic drug. In Myanmar, this plant is
locally known as “Ka-Lain” and its seeds are used as anthelmintic, antipyretic, anti-
inflammatory, and antimalarial drug.

To discover anticancer agents from Myanmar medicinal plants based on anti-
austerity strategy, 49 plants were
collected from Pin-da-ya area, Shan
state of Myanmar. The plants were
selected on the basis of their
ethnomedicinal use in Myanmar
traditional medicine system.
Among the tested extracts, four
plant extracts, Soymida febrifuga
Adr.Juss, Vitex negundo Linn.,
Piper longum Linn., and Kayaea
assiaca King & Prain. exhibited
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100 % preferential cytotoxicity against human pancreatic cancer PANC-1 cells
under nutrient-deprived conditions at 10 µg/mL. Among the four active plants,
Soymida febrifuga and Vitex negundo are selected for further phytochemical
investigation.

1. Constituents of Caesalpinia crista Linn. and their anti-malarial activity 1, 2, 3)

The CH2Cl2 extract of the seed kernels of Caesalpinia crista possessed a
signif icant inhibitory activity of parasitemia level in mice infected with
Plasmodium berghei. Thus, the CH2Cl2 extract was subjected to chemical
examination which led to the isolation of thirty-six diterpenes. Among them, six
were novel norcassane-type diterpenes, named as norcaesalpinins A (1), B (2), C
(3), D (6), E (9) and F (13), and fourteen were new cassane-type diterpenes,
caesalpinins C-D (4-5), E-F (7-8), G-I (10-12), J-P (14-20). To the best of our
knowledge, 1, 2, 6, 9 and 13 are the f irst examples of 17-norcassane-type
diterpenes, which may be biosynthesized through decarboxylation of C-17 of
cassane-type diterpenes like caesalmin C (33). Similarly, 3 represents
unprecedented 16-norcassane-type diterpene, probably derived from 2-acetoxy-3-
deacetoxy- caesaldekarin e (21) isolated from the same extract, via oxidative
cleavage of the C-15 double bond. Among the isolated compounds, 2-acetoxy-3-
deacetoxycaesaldekarin e (21),
14(17)-dehydrocaesalpin F (25), 2-
aetoxycaesaldekarin e (26), 7-
acetxybonducellpin C (27), 3-
deacetoxy-6-acetoxycaesaldekarin
e (30) and 14(17)-dehydro-a-
caesalpin (31) were obtained from
natural sources for the first time.

The isolated 16 cassane- and
norcassane-type diterpenes,
norcaesalpinins A-C (1-3), D (6), E
(9), caesalpinins C-F (4-8), and
known compounds 2-acetoxy-3-
deacetoxycaesaldekarin e (21),
caesalmin B (22), caesaldekarin e
(23),  14(17)-dehydrocaesalpin F
(25), 2-acetoxycaesaldekarin e (26),
7-acetoxybonducellpin C (27),
caesalmin G (28), have been tested
for their growth inhibitory against
the malaria parasite, Plasmodium
falciparum FCR-3/2A clone, in
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vitro. Among them, norcaesalpinin E (9) exhibited the most potent activity with an
IC50 value of 0.09 µM, which was stronger than that of chloroquine (IC50, 0.28-0.29
µM), a well-known antimalarial drug. Norcaesalpinin A (1), a major compound
isolated from C. crista in this study, displayed the inhibitory activities with IC50

value of 0.80 µM. Due to its amount available 1 was further tested for in vivo
activity, using antimalarial exoerthrocytic schizontocidal assay. At a doses of 10, 1
and 0.1 mg/kg (p.o.), 1 significantly suppressed the parasitemia by 48.0, 40.9 and
33.0%, respectively. At the same concentrations, artemisinin, a known antimalarial
drug was used as a positive control, reduced parasitemia by 65.5, 37.4 and 26.9%,
respectively. These results suggested that the antimalarial activity of the CH2Cl2

extract of C. crista may be due to diterpene constituents which could support the
traditional medicine use as an antimalarial drug.

2. Constituents of Soymida febrifuga and their cytotoxic activity 4)

Soymida febrifuga A. Juss, English name “Indian red wood”, belongs to the
family Meliaceae. It is locally known as Dan-Tagu-ni and is distributed in the Bago
Division, Mandalay Division and Shan State of Myanmar. In Ayurveda medicine its
wood is used to remove ‘vata’, cures for tridosha, fever, cough, asthma, blood
impurities, ulcers, leprosy and dysentery. In Unani system it is astringent to bowels
and useful in fever. It is bitter tonic, antiperiodic and antimalerials. It is used in the
form of decoction for rheumatic swellings.

The 70% ethanol extract of Soymida febrifuga was found to kill PANC-1
human pancreatic cancer cells preferentially under nutrition-deprived conditions at
a concentration of 10 µg/mL. Phytochemical investigation led to the isolation of 27
compounds including four new compounds [(3R)-6,4′-dihydroxy-8-methoxy-
homoisoflavan (37), (2R)-7,4′-dihydroxy-5-methoxy-8-methylflavan (38), 7-
hydroxy-6-methoxy-3- (4′-hydroxybenzyl)coumarin (39), and 6-hydroxy-7-
methoxy-3-(4′-hydroxybenzyl) coumarin (40)]. 2′ ,4′-Dihydroxychalcone (44)
displayed the most potent preferential cytotoxicity (PC50 19.0 µM) against PANC-1
cells. The isolated compounds were tested against the panel of five additional
cancer cell lines [colon carcinoma (colon 26-L5), melanoma (B16-BL6), lung
adenocarcinoma (A549), cervix HeLa adenocarcinoma (HeLa), and fibrosarcoma
(HT-1080)], and their structure-activity relationships were determined. The
cytotoxic activity of 4′-hydroxy-3,5-dimethoxystilbene (42) against colon 26-L5
(IC50 2.96 µM) was found to be stronger than the positive control, doxorubicin,
(IC50 3.12 µM).

3. Constituents of Vitex negundo Linn. and their cytotoxic activity 5)

Vitex negundo Linn. is belonging to the family Verbenaceae and is a well-
known aromatic shrub or ever green small tree. It is commonly known as Kyaung-
pan-gyi in Myanmar and English name is “Five leaved chaste tree”. The plant has
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long spires of pale lilac or rose-colored flowers and small gray-brown, hard fruits,
which has a pepper-like aroma and flavor which is the part used medicinally. The
plant extract have been widely used for the treatment of a large number of human
ailments. The chemical entities of this plant have been used as an antidiabetic,
antibacterial, anti-inflammatory, antifungal, antinociceptive, anti androgenic,
anticonvulsant, antioxidant, and anti-tumor agents. The ethanolic extract of V.
negundo showed preferential cytotoxicity against PANC-1 cells in NDM in a
concentration-dependent manner, with 100% cell death at the concentration of 10
µg/mL in NDM. Isolated compounds, chrysoplenetin (64) and chrysosplenol D
(65), were tested for their preferential cytotoxicity in vitro. They exhibited potent
preferential cytotoxicity in a concentration-dependent manner with PC50 value of
3.4 µg/mL (for 64) and 4.6 µg/mL (for 65) and showed 100% cytotoxicity at the
concentration of 10 µg/mL. The most active compound, chrysoplenetin (64), was
further evaluated against a panel of 39 human cancer cell lines (JFCR-39). In
JFCR-39 panel, lung NCI-H522, ovarian OVCAR-3 and prostate PC-3 cells were
found to be most sensitive with GI50 0.12, 0.18 and 0.17 µM, respectively. The
COMPARE analysis suggested that the molecular mode of action of chrysoplenetin
(64) was unique as compared with the existing anticancer drugs. Vitex negundo
Linn. and its active constituents might have possible beneficial effects for the
patients suffering from cancer in a real clinical situation.

In conclusion, norcaesalpinin E (9) has significant antimalarial activity (in
vitro) which were less than a well-known antimalarial drug, chloroquine. In
addition, one of the major constituent of the Caesalpinia crista, norcaesalpinin A
(1), has significant antimalarial activity (in vivo) as a well-know antimalarial drug
artemisinin. These compounds from the Caesalpinia crista could support the
development of antimalarial agents in malaria treatment in future. 2′ ,4′-
Dihydroxychalcone (44) from Soymida febrifuga displayed the most potent
preferential cytotoxicity (PC50 19.0 µM) against PANC-1 cells. On the other hand,
the cytotoxic activity of 4′-hydroxy-3,5-dimethoxystilbene (42) against colon 26-
L5 (IC50 2.96 µM) was found to be stronger than the positive control, doxorubicin
(IC50 3.12 µM). The preferential cytotoxicity exhibited by these compounds could
support future clinical trial on cancer therapy. Vitex negundo Linn. and its active
constituents also might have possible beneficial effects for the patients suffering
from cancer in a real clinical situation.
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Natural proteins, biopolymers or macromolecules of biological origins, are a
highly selected group of molecules that have a number of special characteristics,
one of which is the ability to fold into unique and highly intricate structures.
Because proteins are involved in every chemical process taking place within living
systems, the failure of proteins to fold, or to remain correctly folded, can give rise
to serious cellular malfunctions that frequently lead to disease. One particularly
important group of such diseases is associated with the aggregation of unfolded
proteins into remarkable thread-like structures known as amyloid fibrils, and
includes disorders ranging from Alzheimer’s disease to late-onset diabetes,
conditions that are becoming increasingly common in our aging populations.

Amyloidogenesis is a characteristic feature of protein deposition diseases
established as a generic property of proteins, and accumulating evidence strongly
suggests that self-association of unfolded proteins into either fibrils, protofibrils, or
soluble oligomeric species is cytotoxic. Amyloidogenic proteins include A-beta
from Alzheimer's disease, the prion protein, α-synuclein from Parkinson's disease,
transthyretin (FAP, SSA amyloidosis), immunoglobulin light chains (primary (AL)
amyloidosis), serum amyloid A (secondary (AA) amyloidosis), amylin or IAPP
(Type 2 diabetes) and apolipoproteins. In addition, amyloidoses are caused by
mutations in the genes of several proteins including lysozyme. The discovery of
amyloid fibrils as a major constituent of protein deposition in various tissues and
correlation of their accumulation with various disease states has led to intense study
of the formation and structure of such fibrils,
and their interaction with possible targets
such as membranes. There have been a rather
limited number of investigations of the
interactions of amyloidogenic polypeptides
and their aggregated states with membranes
as well as the kinetic analysis of disassembly
of the fibrils. In this study much attention
has been given on in vitro assembly of
protein molecules into amyloid fibrils as well Setting up NMR experiment at HPPRC
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as their disassembly-kinetics and associated volumetric properties of the transition
states.

We have developed an efficient way of converting intact hen lysozyme
representing a globular protein into amyloid fibrils at Akasaka’s laboratory. When
hen lysozyme is kept in an acidic solution (in 80 mM NaCl, at pH 2.2) at a
temperature close to its transition temperature (≈ 57ºC), amyloid fibrils are formed
after a lag-time of several to 11 days. These fibrils are mainly composed of peptide
fragments (residues 49 - 101 and 53 -101) produced by acid-degradation of the
protein at selective Asp-Gly sites. It was found that, when these f ibrils are
sonicated into small particles and a fraction is mixed into a solution of fresh intact
hen lysozyme (in 80 mM NaCl, at pH 2.2), the second-generation amyloid fibrils
are rapidly formed from the intact protein in an apparent two-state manner. The
rate of the fibril formation depends critically on temperature in the transition
region, showing that the fibril formation initiates by the interaction of the seed with
heat-denatured protein. The efficient conversion of α –rich monomer proteins into
β –rich amyloid fibrils by seeding with preformed fibrils could be part of a general
mechanism of amyloid fibril formation and infection in vivo.

The two in vitro experiments consisting non-pressure and pressure work
successfully established the dissociation of fibrillar species into monomers. At
first, at ambient conditions (at atmospheric pressure, 1 bar) an in vitro experiment
showed dissociation of amyloid fibrils by simple dilution. Namely, upon dilution of
the fibril solution from hen lysozyme
at pH ~3 and 25ºC the population of
f ibrils (as observed by AFM)
decreases and, instead, that of the
folded monomers (as observed by
NMR) increases, approaching to a
new equilibrium within a few days,
however, the rate of dissociation was
found extremely slow. This indicates
that, in hen lysozyme at low pH at
25ºC, natively folded monomers,
denatured monomers and amyloid
protof ibrils exist in equilibrium.
Next, a complete dissociation of
fibrils into monomers was achieved
by application of pressure which
provides the crucial information on
the kinetics of dissociation of the
amyloid fibrils from wild-type hen
lysozyme at 25ºC as a function of
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pressure using Trp fluorescence as probe.
Upon 100-fold dilution of 8 mg ml-1 f ibril
solution in 80 mM NaCl, at pH 2.2, no
immediate change occurred in Trp
fluorescence, but by applying pressures at 50 –
450 MPa the fluorescence intensity decreased
rapidly with time, the rate depending strongly
on pressure as 0.00193 min-1 at 0.1 MPa and
0.0348 min-1 at 400 MPa, showing an increase
in the dissociation rate by 18 times. The
fluorescence change is attributable to the pressure-accelerated dissociation of the
fibrils into monomeric hen lysozyme. The apparent dissociation rate increases with
pressure, giving a negative activation volume ΔV0‡ = –32.9 ± 1.70 ml mol
(monomer)–1 (after extrapolation to 0.1 MPa), but reaches a maximum at about 450
MPa, due to a negative activation compressibility Δk‡ = –0.0075 ± 0.0006 ml mol
(monomer)–1 bar–1. The negative ΔV0‡ and Δk‡ values are consistent with the notion
that the f ibril is in a high-volume and high-compressibility state and that
considerable hydration takes place in the transition state. The result gives a general
molecular basis why dissociation of amyloid fibrils is accelerated by pressure, but
also tells that at a too high pressure the acceleration would become less.

Finally, as a conclusion, the utility of suff iciently high pressure is
demonstrated in this study by attaining full refolding of amyloid fibrils in hen
lysozyme into the original native conformer. As demonstrated in the present work,
the amyloid fibrils from one of the naturally occurring (wild-type) proteins is also
in high-volume state and this property is likely to be the general property of
amyloid fibrils from various proteins, showing the possibility that one may refold
other amyloid fibrils by the proper application of pressure. Direct application of
high pressure for the prevention of amyloid diseases may not be feasible, but the
demonstration that the amyloid fibrils can be refolded into their original native
forms may shed new light on the prevention of the amyloid diseases in general.
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Plant breeding and conservation works depend on the existing crop gene pools
and their economical values. Buckwheat is one of the important staple and
medicinal crop species in many countries including Nepal. Experiments were
conducted to understand the existing diversity through characterization and
evaluation, to enhance the landrace through pure line selection and to develop the
high yielding variety and non-adhering types of Tartary buckwheat. Based on the
specif ic objectives, this thesis consists of seven Chapters including general
introduction and general discussion as follows.

Buckwheat genetic resources in Nepal including exploration and collections
of seed sample are discussed in Chapter 2. Different approaches e.g. field visit,
interaction with farmers and key informants and questionnaire and literatures
surveys were used to assess the status of buckwheat genetic resources and to collect
the seeds samples from different parts of Nepal. Five species and four subspecies of
Fagopyrum have been reported from Nepal. Among them, F. esculentum Moench
(2n=2x=16) and F. tataricum Gaertn. (2n=2x=16) are under cultivation and growing
from 60 to 4200 m altitude in 61 districts out of 75. Wild, wild relatives and weedy
form of Tartary buckwheat are found in the northern part of Nepal, particularly
West Nepal. F. cymosum (2n=2x=16, 4x=32) is widely distributed and this species
is used as vegetable. Four different agro-eco-types, namely summer, autumn, winter
and spring types are available. A total of 602 accessions consisting of 153
accessions of common and 449 accessions of Tartary buckwheat are stored in Gene
Bank of Nepal Agricultural Research Council (NARC), Khumaltar. Diversity is
found in seed color, seed shape, seed surface, flower color, etc. Some of unique
buckwheat genotypes are Bhate Phaper (rice Tartary buckwheat), Lal Kande
Phaper, Kagbeni Tite, Madane, Barhamase, etc.

The third Chapter is about characterization and evaluation of Tartary
buckwheat. The specific objectives were to characterize the accessions of Tartary
buckwheat collections stored in Gene Bank, Kathmandu along with the diversity
assessment and to evaluate accessions and diversity of Tartary buckwheat. This
experiment was carried out in augmented random block design in 2007 and 2008 at
Khumaltar, Kathmandu, Nepal. A total of 151 entries in 2007 and 192 entries in
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2008 were evaluated using quantitative traits. Three entries namely Dolpa Tite,
Khumal Tite and Kabre Tite were used as checks. Fifteen quantitative and 25
qualitative traits were measured. Protein composition of seeds was assessed only of
70 entries including a mixture sample of accessions. A genotype by trait biplot
analysis was done for two sets of entries (East Nepal set and West Nepal set) to
select the best entry based on seven important quantitative traits suitable to East and
West Nepal. Most of these accessions had red stems with green leaves. Variation
was higher in seed color, seed shape and plant height. These accessions were
significantly different for number of grains, days to maturity, grain yield and straw
yield in both years. In 2007 plant height ranged from 15.61 cm (Khumal-10)  to
104.01 cm (Khalse) and Boch Tite was the earliest (49 days) and Tin Mukhe,
Sample#9-5, Talphi and Sample Lot-A were the late accessions (105 days) in
maturity. The highest grain yield was of S-1 (3073 kg/ha) in 2007 and of Sirpulam
(1492 kg/ha) in 2008. The most dwarf accession was MY-3-4-1 (21.01 cm) and the
tallest accession was Khumal-5 (69.68 cm) in plant height whereas days to maturity
ranged from 63 to 118 (Tite PU) in 2008 experiment. Among the Tartary entries, S-
1 had the highest protein content (16.13%) followed by Bhate-1 (15.50%). In West
collections, Barule UR was the best and Ghyuri in East collections based on the
seven important quantitative traits. There were many accessions better than checks
for both, East and West regions of Nepal.

All these entries were grouped using cluster and principal component
analyses. All entries were not clearly grouped based on these two regions; however,
sub clusters were composed of mostly with region specific entries. These entries
were further grouped into two sets based on the collection sites; one set was from
West Nepal and second from East Nepal for further analysis using multivariate
techniques, considering the importance of region-specif ic grouping of these
accessions in breeding works. Because, these areas are different in climate and
farmers’ choices for landraces are also different. Our target was to enhance
different landraces and to develop different varieties for East and West Nepal.
Landrace enhancement and development of variety would be more effective if we
work on the gene pool based on the collection sites, so that adaptability of newly
developed genotypes would be better. One hundred and five entries of Tartary
buckwheat from East Nepal and 87 entries from West Nepal were studied to
identify the most relevant characters and to establish association among entries
using cluster and principal component analyses based on 24 quantitative traits.
Relatively accessions from West Nepal showed more variation. The 105 entries
from East Nepal were grouped into six clusters and 87 entries from West Nepal into
eight clusters. Fourteen traits were significantly different among clusters of East
set. However, clusters of West collections were significantly different for only seven
traits. The first eight principal components accounted for 73.9% of total variance
among 105 entries and first seven principal components explained 77.8% of total
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variation among 87 entries. For the first principal component, the contribution of
number of primary branches, plant height, number of grains /plant and number of
unf illed grains/plant and grain yield in East set were higher; however, the
contribution of majority of traits in West set of buckwheat were negative in the first
principal component.

Correlation and path coefficients were estimated to evaluate the importance
of different agromorphological traits, to determine the direct and indirect effects of
these components on yield, and to develop selection criteria for higher grain yield.
A total of 192 entries from two year’s trials were used to estimates coefficients
among 24 agronomical traits. The positively and significantly related traits with
grain yield were number of primary branches, number of leaves, plant height,
number of flower clusters and cymes, days to flowering, number of filled and
unfilled grains, grain width and grain weight. Days to maturity was negatively and
significantly correlated with grain yield. The direction and magnitude of the
association among the traits were found to be different. Number of grains per plant
showed the highest direct effect (0.896) on grain yield. The highest negative direct
effect was expressed by number of internodes.

The sixth Chapter is about diversity indices of qualitative variation. Three
diversity indices namely Shannon-Weaver index, Evenness and Simpson's index
were calculated for 15 qualitative traits observed in 302 accessions of common and
150 accessions of Tartary buckwheat plus two landraces of Tartary buckwheat.
Nepalese farmers distinguish buckwheat species and landraces easily based on
qualitative traits. However, single qualitative trait was not enough to distinguish
these species. For that growth habit, flower stalk color, flower color and seed
surface were useful. Average values of these diversity indices were higher in
common buckwheat than Tartary; however, all the traits of common were not more
diverse than Tartary buckwheat. Diversity of reproductive traits was higher than
vegetative parts. The highest variation in common and Tartary buckwheat was
noticed in flower color and seed color, respectively.

Four accessions, namely Barule UR, Ghiling Tite, Marang Tite and Chuchche
DNA from West and Ghyuri, MY-2-33-1, Kimlinge and Sukha from East Nepal
were selected. Pure line selection method could be used continuously for
developing high yielding Tartary buckwheat of both Bhate and non-Bhate types
using existing diversity and targeting East and West Nepal. Possibility was also
explored for producing F1 seeds so that transgressive segregants could be expected
and non-adhering hull type can be transferred. Use of hot water using electric water
bath at 44oC for 3 minute were found effective for F1 production. Tartary
buckwheat diversity assessed and classified here could be of great value for
improving Tartary buckwheat. Further evaluation of selected accessions in target
environments considering pure line selection method is suggested. In addition,
molecular based research should be initiated in Tartary buckwheat for effectively
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and efficiently managing this diversity and developing high grain yielding varieties.

Published and submitted papers based on my PhD dissertation
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In Lagonoy Gulf, Philippines, establishing marine protected areas (MPAs) is a
key management strategy adopted by local government units (LGUs) and
stakeholders to conserve coastal ecosystems. There are 8 MPAs established in the
gulf since 1993. However, anthropogenic impacts from increasing coastal municipal
populations over the last 10 years threaten the integrity of MPAs.  Tension between
top-down and bottom-up management systems brought by devolution could evolve
power relationship between resource users and authorities managing the MPAs that
can undermine resource governance. Aside from the challenge of sustainably
financing MPAs, information on the economic values of its non-use benefits is
lacking to guide MPA-oriented decision-making and public investments.

MPAs generate various ecosystem goods and services such as promoting
biodiversity, enhancing f ish population and f ish spillover effects. Their
characteristics of non-rivalry and non-excludability make them public goods in
nature. Most of the MPA benefits are non-use, and thus have no market price. The
absence of market price makes them diff icult to quantify leading to their
undersupply and being under-represented in environmental decision-making. The
difficulty of quantifying public goods owing to lack of market justifies the use of
contingent valuation (CVM) which uses surveys to elicit people’s preferences for
public goods by finding out what they would be willing to pay for specified
improvements in them. The willingness to pay (WTP) for the protection and
conservation of MPAs encompasses the economic value of these non-marketed
public goods.  Since no individual would care to sustainably use public goods, the
government must provide financial support for their protection through collection
of fees. However, for stakeholders to pay for their conservation and the relevant
institutions to consider them into decision-making, the non-use values associated
with protecting MPAs must first be understood. The provision of quantifiable
evidence to substantiate their conservation value is fundamental in engaging
stakeholders’ support for MPAs. Analysis on the management systems that reflects
stakeholders’ involvement in decision-making will be very relevant in designing
policies and strategies to enhance the effectiveness of these MPAs.
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The aims of this research are to estimate the economic value of conserving
MPAs, analyze the factors associated with stakeholders’ willingness to pay (WTP)
for their conservation, and examine institutional arrangements underlying MPA
establishment and management in order to generate relevant policies for the
sustainable governance of MPAs in Lagonoy Gulf.

First, the institutional arrangements and processes of MPA establishment and
management systems were examined using primary and secondary data derived
from key informant interviews and participatory coastal resource assessment. Then,
the willingness to pay of the stakeholders for the conservation of MPAs and the
factors that influence them were analyzed using contingent valuation method.
Valuations of conserving MPA with starting beachscape tourism in the case of
Caramoan, and without existing tourism in the case of Sagurong-Tabaco were
considered.

The first study found institutional arrangement and type of partnership
determined the process and mechanism of establishment and implementation of
MPAs in Lagonoy Gulf. These institutional arrangements evolved state-managed
and co-managed systems of MPA management. In state-managed MPAs, LGU
officials manage the MPA through its institutional units. Co-managed MPAs
showcased varying degrees of shared decision-making arrangements between the
LGU and local managing institutions. However, the unclear responsibilities and
functions, and inexplicit right to participate in shared decision-making
arrangements of local managing institutions can constrain incentives to participate
in resource governance and undermine effectiveness of MPAs.

The second study estimated the mean WTP of conserving Caramoan
beachscapes at PhP 1,147 (USD 26.96*) by visitors. The aggregated mean WTP
translates to PhP 13.76 (0.32 USD) per year. Younger visitors with relatively higher
income are more willing to pay. Sustainable source of fund for conservation,
political issues and harmonized institutional arrangement for beachscape
management were perceived likely to impact its sustainability.

The third study estimated the mean WTP for protecting Sagurong MPA in
Tabaco City at PhP 110.2 (USD 2.59) by residents per month. The aggregated mean
WTP translates to PhP 163.3 (3.8 USD) million per year. Residents who were more
aware of the MPA, have experience of having gone to the area, and with higher
household income are more willing to pay.

In summary, this research demonstrated that stakeholders are willing to pay
for the conservation of MPAs in Lagonoy Gulf. The estimated non-use values of
MPAs provided the strong justification for LGUs to invest in their protection, and
seriously consider them in decision-making. Governance system of MPAs evolved
variety of LGU-community collaboration mix, each having respective strengths.
These strengths must be harnessed to effectively manage MPAs. Policies that
incentivize participatory behavior of local management institutions should be
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promoted. These include improvement of MPA institutional designs that provide
managing institutions clearer responsibilities and functions, and reflect their right
to participate in shared decision-making arrangements.  The WTPs of stakeholders
can be used to augment existing funding mechanisms or establish user fee system
of MPAs. Stakeholders’ characteristics associated with their WTP need to be
harnessed to reinforce effective revenue-generating mechanisms of the MPAs, or
rally support for its conservation goals.  Self-generating financial resources by
managing institutions to fund MPA activities can give them fiscal autonomy and
provide more leverage to shared decision-making.

*1USD= 42.75 PhP, October, 30, 2011 exchange rate (source: http://business.inquirer.net/peso-dollar-rate)
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Systems for learning support are categorized into three portions: the authoring
system for courseware editing, the management system for activity performing
and the storage system (or repository) for resources sharing and management. To
ensure the reusability, standards, such as SCORM (Sharable Content Object
Reference Model) and CORDRA (Content Object Repository Discovery and
Registration/Resolution Architecture), are proposed to provide a general guideline
and framework for the system development.

Owing to the popularity of Social Network and Web 2.0, a considerable
number of resources are becoming applicable for education. These resources can be
applied for different purposes to facilitate the learning process. For instance,
resources are utilized to generate lectures for learners in different levels and, in
addition, serve as extra materials for the reference. Although preliminary solutions
regarding resources (i.e., the learning object) management were presented by
SCORM and CORDRA, a few issues are still left unsolved. First, the tedious
process of learning object creation, especially metadata annotation in SCORM,
discourages the usability. Second, CORDRA presents a handler system to support
learning object discovery in distributed repositories, but how learning objects are
retrieved according to specific conditions from users has yet been addressed.

Concerning the challenges, this thesis goes further to investigate the inner
attribute of learning object and its correlations with the main focus of human-
centric support. Three primary issues are concentrated including (a) Vague
Significance of Learning Object: The search has become a common service
implemented in any web systems (i.e., the repository) that allow users to interact
with the database. However, the common search service concentrates on accuracy
(e.g., precision-recall) and efficiency (e.g., time cost) of the retrieval results and, in
some ways, omits the significance that a data should have; (b) Uncertain Approach
to Reuse: Though the search service provide a solution to learning object reuse, the
approach to achieve above mention is still not clearly addressed. The common
situation is that users have difficulty to obtain the expected information (or learning
object in this study), and often leads to “cold start”. The approach to learning
objects is not clearly defined; and (c) Time-Consuming Process of Learning Object
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Retrieval: One query, in general, is expected to reach one result. That means a huge
number of queries have to be sent once a lecture for specific purpose needs to be
generated. Although built-in search service can serve the initial situation (but the
above mentions still need to be concerned), the cost of time in selecting useful
learning objects is still required.

As a solution, an integrated approach concerning interdisciplinary
perspectives such as information retrieval, social network analysis and data mining
is proposed. A set of algorithms, automated mechanisms and applications are
developed to facilitate the ultimate task (i.e., the learning process in this research).

In the beginning, the concept LONET (Learning Object Network), a social-
driven structure as systematic extension of the Reusability Tree, is f irstly
introduced to clarify the vague reuse scenario of learning object in the past, and to
summarize usage experiences and behaviors which is graphed in accordance with
corresponding relations (both implicit and explicit ones). Metrics based on social
network analysis are proposed to quantify the interdependency and determine the
correlation(s) among learning objects.

Based on the LONET, practical applications that facilitate the reuse process
are then implemented from the perspective of information retrieval. The reference
information, including citations and user feedbacks, are applied to develop a
weighting/ranking algorithm with the focus of time-series information and
highlight the significance. The search guidance algorithm is proposed to assist
users in continuing the search process by providing progressive suggestions
corresponding to the query. And, as a practical outcome, an interactive search
algorithm is proposed to mine the collective intelligence in the LONET. It
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generates path (or lecture template) automatically based on the input and the usage
experiences. As a self-enhancement, the adaption issue is considered. The ranking
result is re-organized in accordance with the adaptive context. In addition, the
adaptive route with the focus on first-level connection is generated according the
combination of search guidance and lecture template.

To demonstrate the feasibility, an empirical study is conducted by two system
performance evaluations and a usability testing experiment. The evaluation is
performed based on TREC testing with a general Precision-Recall test for retrieval
accuracy and a nIAP (Non-Interpolated Average Precision) test for ranking
accuracy. The usability experiment is conducted with around 50 users, including
professors, lecturers and teacher assistants, and reaches an expected result.

This study is primarily featured by an integrated approach based on the social
network analysis concerning the issues of the reusability and searchabilty of
learning object. The quantitative results have presented a significant enhancement
on standards (i.e., SCORM and CORDRA) for E-Learning. In addition, a set of
algorithms, mechanisms and applications involved in the proposed approach is
applicable to be applied in an interdisciplinary domain and prompted the
reexamination of web search in general.

TA
IW

A
N

60‐62̲20̲TWN̲11009:RONPAKU  13/02/28  11:41  ページ 62



63

THAILAN
D

Playing Techniques and Aesthetic Modes of Koto Music

Kumkom PORNPRASIT NRCT - 10628

Associate Professor,
Chulalongkorn University,
Faculty of Fine and Applied Arts

Japanese Advisor : Shin NAKAGAWA
Professor, Osaka City University

This dissertation deals with the playing technique of each Koto school in
Japan.  Its emphasis is on the relation between the playing technique with musical
expression especially with mode of aesthetics, using ethnomusicological and
musicological approach. There are two major Koto schools in Japan: Ikuta School
and Yamada School. The former is divided into many sub-schools with strong
regionalism.

The research methodology is designed to uncover playing technique through
different schools and to compare them.  Through historical research, the research
f indings show that the playing technique has been transmitted orally from
generation to generation or from master to disciples.  The transmission of music
and playing technique was
conservatively guarded and kept
inside of each school under the
Iemoto and other systems.
Furthermore, Koto researchers in
Japan are involved and limited in
one peculiar school. By historical
research, two major points are
presented in this dissertation  1)
trial of historical change of
technique which was derived from
Gagaku (Ancient Court Music),
getting on the trace of playing
technique nominations  2) concrete
analysis of real pieces concerning
the relation between playing
technique and musical
expressions.  The author proposes a
research result showing the history
of appearance and disappearance of
Koto playing technique with the
total number of 74 kinds,
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confirming the difference between name and technique. On the other hand, data
collected from fieldwork, interviews, and Koto lessons with teachers from both
schools during 2000-2011 in Kyoto shows that at present 37 playing techniques
from Ikuta school were identified and 28 playing techniques were identified from
Yamada School.

In determining the relation between the playing technique with musical
expression especially with mode of aesthetics, systematic and analistic study of the
relation between playing technique and musical expressions, five important works
on Koto were examined: 1) “Fuki”
and “Shiki no kyoku” composed by
Yatsuhashi-kengyo, 2)“Omoigawa”
by Kitajima-kengyo in 17th century;
3)“ Chidori no kyoku”  by
Yoshizawa-kengyo(1855), 4)“Mizu
no hentai” (1905) by Michio
Miyagi, and 5) “Hyakka-fu” by
Tadao Sawai (1983).  The
appearance of significant relation
between the degrees of emotions or
feelings expressions judged
previously according to 5 degrees
as Positive, Semi-positive, Neutral,
Semi-negative, Negative and the
playing technique used in that part.
As a result of analysis, significant
relations between playing technique
and aesthetic modes are remarkably
obvious.
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In sugarcane breeding programs, improved genotypes are generally evaluated
across several locations and/or years to determine their adaptation and stability over
planting environments. Superior genotypes based on yield only may not always be
adequate, when GE interaction is signif icant. The GE interaction in multi-
environment yield trials refers to differential responses of genotypes across a range
of environments. Therefore, a large amount of GE interaction reflects the need for
testing genotypes in several environments to obtain reliable results. In this study,
combined analyses of variance were performed across crop-cycles for each of three
traits (cane yield, CCS value and sugar yield). The main effects (crop-cycle,
location and genotype) and their interactions were highly significant in all traits.
The location main effect was also highly significant with large variation, indicating
the importance of tested locations. Choosing highly diverse geological conditions
may be required for plant breeders in order to select a superior genotype for yield
and adaptability.

The GGE biplot technique was used to explain the relationships among tested
locations, genotypes and their inter-relationships. Some location was considered to
be a representative location for selecting the best genotype for general adaptation
based on cane yield, whereas some other locations were chosen to select superior
genotypes for the adaptation to their locations. In CCS value, several locations were
considered to be useful for selecting the generally adapted genotypes. Two tested
locations were classified as non-representative locations, and useful for selecting
the genotypes adapted to specific environment. Two genotypes were classified as
stable genotypes with above average CCS in all the locations. In sugar yield, all
twenty-two tested locations could be classified into four homogeneous groups.
Locations within the same group were relatively similar in genotype discriminating
ability, and also able to provide nearly similar information concerning genotype
difference on sugar yield. The results of GT biplot analysis provided a very similar
pattern to both newly planted and ratoon crops. Four major components for sugar
yield, i.e. cane yield, the number of stalk, stalk diameter and single stalk weight,
showed larger variation than the other traits. The large trait variation may provide a
good opportunity for selecting tolerant genotypes to environmental stresses,
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including water stress. The quality traits (CCS value, Pol, Brix value and fiber
content) and the number of died-tillers had strong negative correlation with cane
yield. Ideal genotypes are those with the highest cane yield and optimum juice
qualities for maximum sugar yield per unit area. In trait covariate-effect biplot, it
was confirmed that stalk height and the number of stalks at harvest had a large
contribution to cane yield. Visualization by the biplot method clearly confirmed a
know fact that selecting the genotypes with higher quality traits may reduce cane
yield and major yield components, in many locations.

In sugarcane, flowering is a genetically determined trait and influenced by
various environmental factors such as photoperiod, temperature, soil moisture and
nutrition. Understanding effects of temperature on flowering time in sugarcane may
enhance efficient selection of suitable locations for genotypic evaluation in the aim
of breeding for nonflowering trait. At a tested site at TSCS in Thailand, the
flowering date in each sugarcane genotype showed slight variations from year to
year. The period between May and October, the period for flower bud initiation and
development had the optimum daily maximum and minimum temperatures, leading
to successful induction of flowering. The small diurnal difference of temperature in
July and August may be also a promoting factor for flower

initiation and development. Significance of air temperature at early, mid and
late stages is considered to be related to acceleration of vegetative growth by
relatively low minimum and relatively high maximum temperatures, inhibition of
flower initiation by high maximum temperature, and inhibition of flower
development by low minimum temperature and high maximum temperature,
respectively.

Recently, crop modeling plays important roles to forecast growth and yield
performance of crop genotypes in diverse environmental conditions. The simple
biological models based on plant physiology can be applied for the genotypic
evaluation in a wide range of environments. In this study, a simple model for
prediction of the potential yield of sugarcane was developed. Potential yield shows
the productivity under the assumption of non-limitation of water deficit, nutrient
stress and damages caused by diseases, insects and weeds. The structure of the
developed model was based on the estimation of LAI and conversion of captured
solar energy into dry matter, using two popular varieties of Thai sugarcane. The
developed model was validated by the results of the experiment conducted at the
same experimental site with a different planting date. Although, the model requires
relatively small number of input parameters, it showed high accuracy for the
estimation of LAI and dry matter production.

The GIS technology has a great possibility to visualize complex relationships
among various factors by two-dimensional images. In the present study, the patterns
of monthly and annual averages of climatic factors at the central and western
sugarcane planting area of Thailand were clearly shown and the long-term analysis
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of the climatic trends was efficiently conducted by this technique. The results of
the analysis together with the potential yield maps developed here not only
provided the information of area with high productivity and its yearly variation, but
also enabled to approximately classify the study area into 4 zones. Plant breeders
can use this information to evaluate the sugarcane genotypes in 4 representative
locations. In addition, the breeders can also increase the potential yield by selecting
the genotypes showing high potential yield in a specific area. Therefore, by
integrating crop modeling, geographical information systems and plant breeding, a
better understanding of genotypic adaptation is realized and more efficient and
targeted sugarcane improvement.
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For the era of tissue regeneration and stem cell
rehabilitation, increasing demands for the use of
artif icial materials in the biomedical f ield are
addressed. These may be due to many factors such as
the limited accessibility of autografts and rejection
associated with allografts. Regarding with tissue
regeneration or regeneration of defective and lost
bone tissue, various techniques for the tissue
engineering have been proposed. For the bone
regeneration therapy, there are many techniques were
introduced. The osteoconductive scaffolds were
produced and applied to stimulate the local host cells
to upregulate the osteoblastic differentiation and
subsequent bone formation. In the other way, the use
of artificial materials in the biomedical field is addressed which may from many
factors such as  the limited accessibility of autografts, the immune response and
disease problems associated with allografts.

There are many researches focused on the biomimetic synthetic scaffolds,
such as biodegradable polymers and bioactive ceramics, which have been
developed to sustain the wound
site and subsequently replace and
regenerate new tissues, have
proven to be applicable clinically.
In hard tissue applications, a
variety of systems have been
developed to mimic the
specifically organized nanoscale
structure of the bone, which
consists of collageneous fibers and
mineralized apatite nanocrystals.
Among those, composites of

Me and my Japanese advisor 
Professor Shohei KASUGAI
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apatite crystals and natural polymers have received a great deal of attention in a
sense that the composite system can provide the compositional benefits and
preserve the structural and biological functions of the damaged hard tissues in a
more efficient and similar way to the natural system.

A composite approach of the two components, gelatin and HA, has the
potential to be an engineered biomaterial. Gelatin, a denatured form of collagen, is
expected to be beneficial for hard tissue applications, because it contains a high
degree of biological functional groups, and has some potential for applications in
tissue scaffolds. Gelatin is currently used in pharmaceuticals, wound dressings and
adhesives in clinics due to its well biocompatibility, lack of antigenicity, sufficient
plasticity and hydrogel properties.  However, the mechanical properties of gelatin
are not satisfactory for hard tissue applications. Hydroxyapatite (HA) ceramic,
being similar to bone mineral in physicochemical properties, is well known for its
bioactivity and osteoconductivity in vitro and in vivo. However, HA is difficult to
handle and maintain in the defect sites because of its brittleness and low plasticity.
A composite approach of combining two components, gelatin and HA, has the
potential to be an engineered biomaterial. Thus, the composite design of gelatin
and HA is expected to offer improved properties of the scaffold from both
biological and mechanical
viewpoints. Traditionally, the
HA–polymer composites have
been produced by dispersing HA
powders in the polymer solution.
However, the HA powders did not
disperse well in the polymer
solution or were easily
agglomerated, and even settled,
which made it difficult to form a
controlled structure. Thus, the
composite design of gelatin and
HA is expected to offer improved
biocompatibility from biological
and mechanical viewpoints.

From present in vitro study,
the structure of the composite
scaffold of 2.5% gelatin / 2.5%
HA (w/w) demonstrated well
spreading of HA powder
throughout the scaffold and
formed a well-developed
micropore structure with pore size
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diameter of ~100-200 µm. In addition, this biomimetic gel/HA composite scaffold
can enhance the cellular proliferation and play a role in osteogenic induction  when
cultured with the three cell types which were human gingival f ibroblasts,
mesenchymal stromal cells and primary bone cells from human hip. In Addition,
the results of the in vivo animal experiments using Vista rats revealed good bone
regeneration capability of these gel/HA composite. All conclusion obtained both in
vitro and in vivo study indicate that the biomimetically synthesized gel/HA
composite has good biocompatibility and great potential to be used as a bone
regenerative material for tissue engineering fields.
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Molecular imaging allows the noninvasive visualization of cellular functions
and the follow-up of molecular processes in living organisms without perturbing
their functions and activity. Single photon emission computed tomography
(SPECT) is a nuclear medicine tomography imaging technique using gamma rays,
which can image accurate three-dimensional information. Technetium-99m (99mTc)
is the most frequently used radionuclide for SPECT imaging. 99mTc has beneficial
physical properties, such as short half-life (6.02 h) and predominant single-photon γ
emission (with energy of 140.6 keV); 99mTc also forms stable 99mTc-complexes with
numerous ligands. A modern trend in SPECT imaging is to use 99mTc-labeled
biomolecules that can be prepared by conjugating kinetically inert 99mTc complexes
to biomolecules of interest such as monoclonal antibodies, peptide, or other
biologically active molecules. Benzamidoxime (BHam) is a thio-free amidoxime
ligand that can form highly stable complexes with 99mTc. However, BHam provides
two 99mTc complexes, which may lower specificity to target molecules when a
targeting molecule is conjugated to BHam. Thus, the structural study of the two
complexes and the development of BHam derivatives that provide a single 99mTc
complex upon complexation reaction constitute a problem in applying the chelating
agent to 99mTc-labeled probes for molecular imaging. Nonetheless, the structure of
99mTc-amidoxime complexes has not been investigated so far. This thesis presents
for the first time the estimation of the two 99mTc-BHam complexes by computational
calculation. The structural calculation of BHam ligand and Tc-BHam complex
indicated that BHam changed its conformation via the tautomerization mechanism.
By using the PES method with B3LYP/6-31G(d) calculations, two hydroxyimino
and ten hydroxyamino conformers of BHam were observed. The B3LYP/6-31G(d)
calculation also revealed that the hydroxyimino form is the most stable specie of
BHam, which is in good agreement with the XRD data obtained from the BHam-
related compound, namely, p-Cl-BHam. The geometries of Tc-BHam complexes
were determined as trans-[(LH)2TcO]+3 and trans-[L2TcO]+ (both with the C2 point
group), as well as cis-[L2TcO]+ (with the C2v point group). Their corresponding
stabilization energies were evaluated using the HF/3-21G calculation, and the
calculation suggested that the trans-[L2TcO]+ would be the most stable Tc complex

71‐73̲24̲NRCT̲10928:RONPAKU  13/02/28  11:47  ページ 71



72

in gas phase; the trans- configuration of the complex might exist as a dominant
species in solution as well. Further calculations were carried out based on the
tetradentate ligand C3(BHam)2. The HF-and DFT-geometry optimizations carried
out with LANL2DZ basis set showed that no isomerization was observed for
C3(BHam)2 as well its various deprotonated counterparts [L4–, LH3–, LH2

2– and LH3–,
with LH4 = C3(BHam)2]. According to the geometry optimizations, the TcO3+ and
ReO3+ formed complexes with LH4 ligand and its deprotonated species using O and
N donor atoms of the original BHam skeleton. Two conformations (i.e. syn- and
anti-) of the complexes were found. Since C3(BHam)2 is 2oamine, the chance of
tautomerization to take place will be lower when compared with the 1oamine
BHam. These results were used to design and synthesize N-alkyl BHam. The study
with N-methyl BHam (MBHam) demonstrated that MBHam provided only a single
99mTc complex as expected. To characterize the structure of 99gTc-MBHam, a long-
lived isotope of 99gTc was use in place of 99mTc to prepare 99gTc-MBHam, and found
that the chemical structure of both 99mTc-MBHam and 99gTc-MBHam was identical.
The characterized of 99gTc-MBHam by IR, NMR spectroscopy and XRD revealed
that 99gTc-MBHam possesses a square-pyramidal structure and trans geometry of
two MBHam ligands in the complex. This end result was in good agreement with
the computation result of Tc-BHam. Moreover, the XRD analysis showed that the
metal-to-ligand ratio was 1:2. and the amine functional group on the bidentate
ligands allows a variety of molecular designs for new 99mTc-labeled probes. For
instance, by replacing the alkyl group with bioactive molecules such as RGD
peptides, the bifunctional ligand could be produced. Such a bifunctional ligand
would form a Y-like shaped 99mTc-complex for use as IgG antibody mimics. The Y-
like shaped structure of 99gTc-MBHam suggested that when a bioactive molecule
was incorporated via each amine group in BHam, the two bioactive molecules
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would point to the two heavy chains of an IgG antibody. The Y-like shaped
structure would presumably enhance the avidity of binding to a target molecule.

In summary, the structure of stable Tc(V) complexes with BHam and
C3(BHam)2 ligand were predicted by computational calculation. The computational
results also suggested that the tautomerization of BHam ligand caused the
generation of two 99mTc-BHam complexes. Based on these f indings, a new
bidentate ligand, MBHam was designed and synthesized to find that MBHam
provided a single 99mTc complex. Further characterization of 99gTc-MBHam by IR,
NMR and XRD showed a square-pyramidal structure and trans geometry of two
MBHam ligands in the complex. The gathered f indings indicate that the
computational calculation of 99mTc-labeled compound would constitute a useful
approach to design of new 99mTc-labeled probes for molecular imaging with
SPECT.
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This thesis consists of 8 chapters
and demonstrated in Fig.1.1

In chapter 1, background and
purpose of this study together with
structure of this Thesis will be
introduced.

In chapter 2, the status and
future plan of atomic energy
application in Vietnam are presented.
Radiation and radionuclide have been
applied increasingly and mainly in
medical f ield. Nuclear power plant
will be introduced in Vietnam by 2020. This status requires the upgrade of nuclear
safety in Vietnam.

In chapter 3, some activities of radiation safety in Vietnam are presented
briefly to give the basic information on our status to orientate the development of
radiation safety in the future for our country.

Chapter 4 will discuss about the contribution of natural radiation to exposure
to human and how to assess the cosmic radiation component and terrestrial
radiation component in Vietnam. To obtain the accurate natural radiation dose for
all Vietnam needs long time so this chapter also give the practical approach to solve
this task step by step.

In chapter 5, Releases of radioactive materials to the environment and
exposures of people populations from human activities will be summarized.
Preliminary evaluation of man made radiation in Vietnam will be presented.

In chapter 6, I will discuss about Radiation Monitoring System for
Environmental Radiation. Studies on radiation detectors for improvement of the
qualif ication of environmental dosimetry will be presented. Calibration and
Traceability System for the Qualification System to Environmental Dosimetry will
be emphasized. The qualified Environmental Monitoring & Warning Network in
Vietnam is also proposed in this chapter.

In chapter 7, I will discuss about the improvement of Dosimetry & Quality

Fig.1.1 Thesis Structure
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Control System for medical application in Vietnam through carrying out quality
control of medical equipment and estimating patient dose.  Establishment of
Diagnostic Radiology Calibration at SSDL-Vietnam with new qualities RQR, RQA
and RQT complied with IEC-61267 standard will be introduced. Two methods of
calibration of kVp meter used for quality control tests of X-ray machine will be
discussed. Qualification System to Radiotherapy will be presented through quality
control of radiotherapy equipment and establishment of external audit group and
the TLD postal program for radiotherapy departments.

In chapter 8, the conclusion of our work in dosimetric approach for
establishment of radiation safety qualification in Vietnam will be summarized and
future work will be discussed.
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Hepatitis B virus (HBV) infection in Hai Phong, northern Vietnam, was
characterized by analyzing the prevalence and genotype distribution of HBV as
well as co-infection with human immunodeficiency virus type 1 (HIV-1) among
five different risk groups for HIV infection. Plasma samples were collected from
intravenous drug users (n = 760, anti-HIV-1 antibody positive rate: 35.9%), female
sex workers (FSWs; n = 91, 23.1%), seafarers (n = 94, 0%), pregnant women (n =
200, 0.5%), and blood donors (n = 210, 2.9%) in 2007 [Ishizaki et al. (2009): AIDS
Res Hum Retroviruses 25:175–182]. Samples were screened for the hepatitis B
surface antigen (HBsAg) and anti-HBs antibody and analyzed genetically. The
cumulative HBV incidence rate (HBsAg + anti-HBs) was 53.2% (10.7 + 42.5%) in
intravenous drug users, 51.6% (11.0 + 40.6%) in FSWs, 54.3% (9.6 + 44.7%) in
seafarers, 50.5% (12.5 + 38.0%) in pregnant women, and 51.0% (18.1 + 32.9%) in
blood donors; there was no significant difference among these groups. Of 163
HBsAg-positive samples, 113 could be analyzed genetically. Phylogenetic analysis,
based on the preS1 region, revealed genotype B4 was most prevalent (90/113;
79.6%), followed by C1 (17.7%), I1 (1.8%), and B2 (0.9%). There was no
significant difference in HBV genotype distribution among different HIV infection-
risk groups. The prevalence of HBsAg was 10.3% (31/301) in HIV-1-infected
individuals and 12.5% (132/1,054) in non-HIV-1-infected individuals, which was
not significant. In addition, no significant difference in HBV genotype distribution
was observed between HBV/HIV-1 co-infected and HBV mono-infected groups.
These results suggest that, although HBV and HIV-1 share modes of transmission,
major transmission routes of HBV have been different from those of HIV-1 in Hai
Phong, Vietnam.
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This thesis deals with three problems on ideals in Noetherian local rings
which are related to quasi-socle ideals and the Goto number of parameters, the first
Hilbert coefficients of m-primary ideals, and almost Gorenstein rings, respectively.

In Chapter 1 we begin with examining Problem 1 below about quasi-socle
ideals and the Goto number of parameters. Let A be a Noetherian local ring with
maximal ideal m and d = dim A > 0. Let Q be a parameter ideal in A and let q > 0
be an integer. We put I = Q : mq and refer to those ideals as quasi-socle ideals in A,
or quasi-socle extensions of Q. Then we can ask the following problems:

Problem 1.
1. Find the conditions under which , where stands for the integral closure

of Q.
2. When , estimate or describe the reduction number redQ (I ) = min{0 ≤ n ∈

Z | I n+1 = QIn} of I with respect to Q in terms of some invariants of Q or A.
3. Clarify what kind of ring-theoretic properties of the graded rings R(I) = n≥0 I n,

G(I) = n≥0 I n, F(I) = n≥0 I n / ml n+1 associated to the ideal I enjoy.
4. Compute the Goto number G(Q) = { } of Q.

Problem 1 is completely solved in Chapter 1 in the case where the tangent
cone G(m) = n≥0 m n / mn+1 of A is a Gorenstein ring and the ideal Q is generated by
a super regular sequence with respect to the maximal ideal m.

In Chapter 2 we are interested in the following Problem 2 about the first
Hilbert coefficients of m-primary ideals. Let A be a Noetherian local ring with
maximal ideal m and d = dim A > 0. Let lA(M) denote, for an A-module M, the
length of M. Then, for each m-primary ideal I in A, we have integers ei(I) (1 ≤ i ≤ d)
such that the equality

holds true for all integers n≫0. We call ei(I) (1 ≤ i ≤ d) the Hilbert
coefficients of A with respect to I. These integers carry a great deal of information
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about the ideal I. We say that A is unmixed, if dim Â / p = d for every p ∈ Ass(Â),
where Â denotes the m-adic completion of A.

Problem 2.
1. (Vasconcelos's~conjecture) Assume that A is unmixed. Then A is a Cohen-

Macaulay ring, once e1(Q) = 0 for some parameter ideal Q of A.
2. When is the set Λ(A) = {e1(Q) | Q is a parameter ideal in A} finite?
3. When #Λ(A) = 1?
4. Find upper bounds and lower bounds for the set {e1(I) | I is an m – primary ideal

in A}.
5. Let / be an m-primary ideal in A. Then is {e1(I) | I is an m – primary ideal in A

with I
–

= J
–
} finite?

Problem 2 will be settled in Chapter 2 and the main results are summarized
into the following theorem.

Theorem. Let A be a Noetherian local ring with maximal ideal m and d= dim
A > 0.
1. A is a Cohen-Macaulay ring if and only if A is unmixed and e1(Q) = 0 for some

parameter ideal Q of A.
2. Suppose that A is unmixed. Then A is a generalized Cohen--Macaulay ring if

and only if the set Λ(A) is finite.
3. Suppose that A is unmixed. Then A is a Buchsbaum ring if and only if the value

e1(Q) is independent of the choice of parameter ideals Q in A.
4. Suppose that d ≥ 2. Then for each m-primary ideal I of A, TI(A) ≤ e1(I) ≤ ,

where TI(A) denotes the homological torsion of I. Hence the set {e1(I) | I
is an m – primary ideal in A with I

–
= J

–
} is finite, where J is an given m-primary

ideal in A.
Results (4) and (5) hold true in full generality for finitely generated A-

modules. The module version for results (1), (2), and (3) are obtained either by the
same technique as in the ring case or via the principle of idealization.

Chapter 3 is devoted to the following problem.

Problem 3. Find and develop the
theory of almost Gorenstein rings.

According to Problem 3, we
shall develop in Chapter 3 the
theory of almost Gorenstein rings.
Almost Gorenstein rings were
introduced by V. Barucci and R.
Froberg [BF] for analytically
unramif ied local rings.  We will
give a slightly different definition
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of almost Gorenstein rings, which
works well also in the class of one-
dimensional Cohen-Macaulay local
rings which are not necessarily
analytically unramified.

Definition. We say that A is an
almost Gorenstein ring, if A
possesses a canonical ideal I such
that e1(I ) ≤ r(A), where r(A) denotes
the Cohen-Macaulay type of A.

If A is a Gorenstein ring, then we can choose any parameter ideal Q of A to be
a canonical ideal and get e1(Q) = 0 < r(A) = 1. Hence every Gorenstein local ring of
dimension one is an almost Gorenstein ring. One of interesting things in this
chapter is a problem which is not completely solved in [BF, Ba] can be obtained
smoothly under our new definition. In the last part of this chapter, we will give a
series of characterizations of almost Gorenstein rings obtained by idealization
(namely, trivial extension), including the following theorem.

Theorem. Let A × m denote the idealization of m over A. Then A × m is an almost
Gorenstein ring if and only if A is an almost Gorenstein ring.

This result enables us to construct infinitely many examples of analytically
ramif ied almost Gorenstein rings that are not Gorenstein, which shows our
modified definition enriches concrete examples of almost Gorenstein rings as well
as the theory.

The results in Chapter 1 are based on the two papers [GKMP, GKPT]. The
first part of Chapter 2 is already published in the paper [GhGHOPV1] and the latter
sections are based on [GhGHOPV2]. Chapter 3 is based on [GMP].
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Influenza virus infection causes both recurrent annual epidemics and more
serious pandemics that spread rapidly. When influenza A viruses are transmitted to
epithelial cells, the viruses replicate in the epithelial cells, and macrophages and
leukocytes respond to produce chemokines and cytokines. In addition,
myeloperoxidase (MPO) in neutrophils is associated with cellular damage upon
influenza viral infection. Influenza virus strain H5N1 infection accompanied by
acute respiratory distress syndrome (ARDS) starts with high fever, then proceeds to
serious respiratory failure. In our study, first, we focused on the response of
cytokines, chemokines, and MPO activity in ARDS pediatric patients infected with
H5N1. Second, we examined cytokine/chemokine production in A549 human
epithelial cells infected with influenza A/H1N1 virus (PR-8) or nonstructural
protein 1 (NS1) plasmid in vitro.

In the plasma, levels of IL-12p40 and TNFR2 in the H5N1-positive group
were significantly higher than in the H5N1-negative group. In the nasopharyngeal
aspirate (NPA), the concentration of sIL-6R in the H5N1-positive group was
significantly higher than in the H5N1-negative group. In addition, MPO activity in
plasma was significantly higher in the H5N1-positive group. These results suggest
that sIL-6R may be a major
contributor in the nasal space
associated with lung injury
induced with H5N1 infection.
Moreover, IL-12p40 and
TNFR2 may be produced from
the pulmonary space or
endothelial cells to circulate in
the blood, and MPO may be
released into the blood from
activated neutrophils, resulting
in the lung injury.
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Second, in vitro study suggests that TNF-α and RANTES were predominantly
produced from the A549 epithelial cells infected with PR-8 virus. siTNF-α down-
regulated RANTES expression and secretion of RANTES, IL-8, and MCP-1. In
addition, siRANTES suppressed interferon (IFN)-γ expression and the secretion of
RANTES, IL-8, and MCP-1. Furthermore, administration of TNF-α and RANTES
promoted elevated secretion of RANTES, IL-8, and MCP-1 production in
uninfected cells, strongly suggesting that RANTES produced by TNF-α may
regulate following increase of IL-6, IL-8, MCP-1, and IFNs levels in the initial
step. In the next step, the cells transfected with viral NS1 plasmid showed
production of a large amount of IL-8 and MCP-1 in the presence of the H2O2-MPO
system, suggesting that NS1 of PR-8 may induce a “cytokine storm” from the
epithelial cells when an H2O2-MPO system exists. These findings are similar to the
result that MPO promotes the development of lung neutrophilia and indirectly
influences subsequent chemokine and cytokine production in the lung.

Influenza virus infection induces a cytokine storm in lung epithelial cells,
which is associated with NS1 of influenza virus when the H2O2-MPO system acts.
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