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Direct Synthesis of Alzheimer’s Disease Drug Candidates from Woody Biomass
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Effective and practical use of woody biomass is a crucial chemical technology to shape our future society in a
sustainable green humanosphere, which is free from the extravagant consumption of fossil energy and material
resources. The ultimate goal of the proposed research is the synthesis of high-value-added bioactive compounds via
microwave-assisted one-pot conversion of woody biomass, specifically the lignin in wood. We have gathered an
interdisciplinary and international research team from the fields of chemical-, wood-, and bio- sciences and
technologies to demonstrate that lignin-based functional molecules can serve as the drugs of the future to treat serious
diseases.

Key Words : lignin, Alzheimer, drug discovery, green chemistry, woody biomass.

1. Introduction

Lignocellulosic biomass has emerged as a possible alternative renewable source for the production of
chemicals and fuels.[? Specifically, lignin, a key constituent (20-30%) of lignocellulose, is the most
abundant aromatic biomass on earth and could serve as a renewable feedstock for the production of high
value-added aromatic chemicals (pharmaceuticals, organic electronic materials, etc..). Furthermore,
considering the increased interest in cellulose as source of biofuel, it is of the outmost importance to devise
a strategy to make full use of all biomass components, including lignin, a promising aromatic biopolymer.
Recently, we have successfully demonstrated the direct conversion of wood to functional imidazole
derivatives by microwave-assisted one-pot conversion via diketone intermediates. Based on their structure,
the obtained imidazole compounds were flagged for their promising biological activity and several
experiments have confirmed the efficacy of some of these derivatives as tau and amyloid-f aggregation
inhibitors, which suggests that these compounds could serve as effective treatments for Alzheimer’s disease.
Furthermore, the successful synthesis of lignin-derived drugs could be a significant step towards a more
sustainable pharmaceutical industry and towards a more sustainable future for our society.

2. Gurrent results

Imidazole synthesis from diketone

In order to explore the bioactivity of various wood-derived compounds, we have extended the library of
lignin-derived imidazole compounds via microwave-assisted reactions with diketone as starting material.
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For the thioflavin-T fluorescence anti tau-aggregation assay, the imidazole derivative (10 uM) is mixed
with 0.9 mg/ml of recombinant Tau protein and 600 pg/ml of heparin. Compound 2r shows the greatest
fluorescence decrease among the imidazole compounds, a remarkable result since it exceeds the activity of
the 1 uM solution of the reference active compound, KT-430. We can also compare the fluorescence
intensity of the sample with imidazole to that of the sample with only heparin, a compound known to induce
aggregation, and we can notice that the addition of imidazole results in a 77% decrease in fluorescence
compared to the fully aggregated sample, see Fig. 1. These results indicate that imidazole compounds show
anti-tau aggregation activity.

For the inhibition of the amyloid-B aggregation, the Thioflavin-T fluorescence assay shows that, in the
presence of amyloid-p (125 pM), a 10 pM solution of the imidazole derivative 2r performs better than the
same concentration of the reference active compound (methylene blue) in the in vitro assay. The presence
of the imidazole derivative 2r results in a 58% fluorescence decrease compared to the control sample, while
methylene blue shows a 53% decrease in fluorescence intensity compared to the control sample, see Fig. 2.
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Figure 1. Tau aggregation inhibition assay. Thioflavin-T Figure 2. Amyloid beta assay. Thioflavin-T fluorescence
fluorescence intensity after 168 h. intensity after 48 h.

3. Plans
Based on these promising results, we will test the best candidates for their inhibitory tau and amyloid-f
activity in brain homogenate and successively via in vivo assays.
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Keto-enol tautomerization reaction is one of the most important concept in organic chemistry. However,
tautomerization has never been explored for the so-called heavy ketones and amides due to the difficulty in the
synthesis and steric protection of reactive heavy carbonyl bonds (double-bond compounds between heavier group 14
and 16 elements). In this research, we have synthesized acyclic aminogermylenes 2a,b with bulky substituents on the
germanium and the nitrogen atom and a hydrogen atom on the nitrogen atom as precursors of germaneamides with
the aim of clarifying the properties of germaneamides. The chalcogenation of aminogermylenes 2b led to the
synthesis and isolation of the first stable heavy germaneamides 4b.

Key Words: Highly Reactive Species, Steric protection; X-ray Crystal Structural Analysis
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Development of Raman spectroscopic technique for analyzing organofluorine materials
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The molecular arrangement near the surface of a microparticle of perfluoro-n-alkane is investigated by Raman
microscope spectrometry. When a particle has a smooth surface, some of the Raman-active bands assigned to the non-
totally symmetric vibration modes disappeared. By considering the optical configuration and the selection rule of the
vibration mode of the disappeared bands, the molecules near the surface have been found to be oriented in a
perpendicularly standing manner, which agrees with the stratified dipole-arrays (SDA) theory.

Key Words: Organofluorine compounds, SDA theory, Molecular orientation, Raman spectrometry
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Immune potentiators, termed adjuvants, trigger early innate immune responses to ensure the generation of robust and
long-lasting adaptive immune responses of vaccines. This project leverages a concept of material sciences called “self-
assembly” for the development of a novel vaccine adjuvant. We discovered a simple small molecule named cholicamide
whose nanoassembly potently elicited innate immune responses in cells and served as a vaccine adjuvant in animals.

Key Words : Chemical biology, self-assembly, vaccine adjuvants, immune receptors
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Negative Carbon Economy
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Satoshi KONISHI', Toshiaki UMEZAWA?Z?, Akihisa MORI?, Mahmoud BakrArabi,!
Keisuke Mukai', Hiroyuki Tamiya' and Juro YAGI'

LFARRS: =)L ¥ —BE L2050

Institute of Adavanced Energy, Kyoto University
2IUHR T AR ST

Research Institute for Sustainable Humanosphere, Kyoto University
IARKRY: HIERBRBE 5

Graduate School of Global Environmental Studies, Kyoto University

The energy-material cycle to turn over the total carbon balance to negative is investigated as an interdisciplinary
study in the Unit. As the scientific and technical approach, deployment of gramineous plants that yields carbon rich
biomass for revegetation of deteriorated grass. Advanced energy technology such as nuclear, renewable and fusion is
used for the conversion of lingo-cellulose to biochar, carbon-free fuels and various organic materials. Biochar is
regarded as isolated carbon from the atmosphere and can be stored for extremely long period stably at high density.
Produced “Negative carbon” can be traded as credit and generate a flow of value chain from industrial area where
human activities emit carbon dioxide to developing countries to promote sustainable economic development.
Decomposition of biomass using microwave is experimentally pursued and enhanced hydrogen production was
observed. Use of electricity is suitable for small scale application in farm and small biomass related business, while
grid stabilization effect is regarded as a production of economic value..

Key Words : biomass, energy, fusion, carbon isolation, emission credit, gasification, endothermic reaction
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Development of Renewable Energy Power Storage Method Suitable for Rural Areas

B Rzl SRE OKEEL N B, R Ezl, [E FER2

Toshiyuki NOHIRA 1, Daisuke SHIBATA 1, Tsutomu KODAKI 1,
Takayuki YAMAMOTO 1, and Toshio OKABE 2

BRI PNEaE VPSS M 20 )
Institute of Adavanced Energy, Kyoto University
RERT: FWAERAT 4 TR H—
Academic Center for Computing and Media Studies, Kyoto University

Since power generation from renewable energy sources fluctuates with time and season, it is essential to install a power
storage system to introduce more than a certain amount of renewable energy. On the other hand, in rural areas, there is
a possibility of realizing sustainable agriculture in economic, energy, and environmental terms by actively utilizing
such renewable energy power. Thus, this study aims to realize a local production for local consumption type energy
system using renewable energy in rural areas. In FY2021, we investigated the improvement of the performance of ionic
liquid sodium secondary batteries, which are a promising candidate for storage batteries for such purposes. In addition,
a plan to compare the performance of several different storage batteries was studied for use in a greenhouse.

Key Words : Renewable Energy, Energy Management System, Batteries, Rural Area, Agriculture
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Energy production, material production and carbon sequestration through revegetation
of deteriorated grasslands
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Environmental Radioactivity Analysis and Collaborative Research for Environmental
Restoration in Fukushima Prefecture
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This paper introduces the case study of environmental radioactivity monitoring of the test site for agricultural crops
and the surrounding rivers and roads in litate Village, Fukushima Prefecture. The measurements were carried out on
foot, walking between the cropland and the surrounding footpaths and irrigation channels to investigate the radioactive
cesium newly flowing into the cropland after decontamination and the cesium movement in the channels. In this fiscal
year, the measurement errors on the slopes around the farmland were evaluated in detail to confirm the degree of
correctness of the measurements.

Key Words : Great East Japan Earthquake, Radioactive Cesium, KURAMA
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1. Introduction

Climate changes imposed the necessity to generate efficient ways to replace chemicals and biofuels
production from eco-friendly avenues to reduce greenhouse gas emissions. Renewability and
abundance of lignocellulosic biomass promote this replacing production especially given the
expanding demand. The biomass, however, needs to break down effectively before bioconversion. A
biomass conversion laboratory, RISH, Kyoto University, reported the assistance of Microwave to the
organic and inorganic acids in the aqueous glycerol during pretreating the recalcitrance of softwood
(1). Also, alum has been reported as an eco-friendly catalyst to enhance biomass glycerolysis (2).
Furthermore, we generate efficient glycerol converting yeast via metabolic engineering to develop this
scenario (3). In addition, we have previously generated several xylose-fermenting yeasts (4, 5).

’_--.

Bloethanol

Microwave
acid glycerolysis

\ Saccharification

Lignocellulosic biomass

Glycerol- yper-fermenting ,
Xylose Rich \ yeast ,
Solution - ,
ST

Fig. 1. Scheme of the biorefinery scenario.
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Interestingly, a biomass conversion laboratory has also reported on the production of antiviral agents
during glycerolysis of biomass (6-9). Therefore, we have seeking to further develops using alum
and/or H2SO4 to catalyze the glycerolysis (Fig.1). Meanwhile, we are pursuing the construction of
hyper-fermenting yeast that can ferment all biomass released sugars with glycerol (Fig.2).

lucose
‘ s glk
) P N,
fructose 6p_ xfpk B

L

pfk
acetyl p_ pta
l fba

e \ Acetyl- %dax acetaldehydftho ethanol -,
CoA 5
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1 dak
ethanol GA3P gt A
e NAD* i 2DHA £ 2 glycerol
L idn <€ By
‘- . NADH X5p
[CA cycle :. \ 1,3 PG ﬁ(k
A l pgk xylulose

t NAD(p)H

xdh #
\ l eno xylitol NAD(p! D
~ ypykf t’“ NAD(p)*
xylosé NAD(p)

Fig.2. Scheme for developing a hyper fermenting yeast cell for bioprocessing the glycerolysis

of biomass.

2. Methods

In this study, we used sugarcane trash (SCT) as an abundance source of lignocellulosic
biomass in tropical and subtropical regions. The SCT used here was imported from Thailand.
Compositional analysis was determined according to NREL Laboratory Analytical Procedures
(10-12). Glycerolysis of SCT was carried out in Microwave with H2SO4, and alum for 30min
at different temperatures (100, 110, 120. 130, 140,150). Following glycerolysis, soluble sugars
was recovered by filtration, then antiviral was fractionated by organic solvent and tested as
described elsewhere (6-9).

Enzymatic saccharification was carried out using Cellic® Htec2. Sugars was estimated
by HPLC and the aminex columns HPX-87P & HPX-87H. Fermentation at this stage was

conducted by two recombinant stains: xylose fermenting yeast and glycerol converting yeast.
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The glycerolysis efficiency applied here is reflected in the enzymatic saccharification,
which reached 99%. As a result, the total recoveries of sugars reached 89% of theoretical biomass
sugars (Fig.4B). The xylose-fermenting yeast and glycerol converting yeast fermented all released
sugars with glycerol. The conversion efficiency to ethanol showed 96% of the consumed sugars
and glycerol. Interestingly, the ethanol titer reached 10% as an essential for industrial perspective.

With a simple rinse of the pulp after glycerolysis, we recovered 27% of lignin as an antiviral
agent (7.9% of dry SCT). The antiviral has inhibited encephalomyocarditis virus (EMCV) replication
in L929 cells without cytotoxicity. These findings are promoting for pursuing the second part of our
scenario, which includes the construction of hyper fermenting strain as illustrated in Fig.2.
Conclusion

We achieved the first part of our scenario for biomass conversion to bioethanol and antiviral.

We are working on completing the second part of generating hyper- fermenting yeast for this

perspective.
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This report describes scope and strategy of the project for establishing an assessment tool for hillslope hazards to
enhance disaster resilience of regional society. A system for prediction of shallow landslides by heavy rainfall will be
developed, which is then going to be applied for risk communication between researchers and local resident. In the
modeling, production and accumulation of soil on hillslopes are simulated based on concentrations of cosmogenic
nuclide in mineral grains in weathered bedrock. Hydrological processes in the soil layer are also modeled and validated
by observation. Effects of vegetation on slope stability is also evaluated based on in-situ testing. A proto-type of the
system has been established and checked its predictability for rainfall-induced landslides. Both of deterministic and
probabilistic outputs from the model will be validated by application in test sites

Key Words : hillslope hazard, landslide prediction, disaster resilience, risk communication
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(A) Model prediction (B) Observation
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Suitable river regulation work for sustainable development of cities
around meandering rivers
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Lands in and around rivers are the habitat for human being and riverine fauna and flora. These lands are deformed
due to floods with time and have life-time. In this study, relationship between life of people and flow/channel
deformation characteristics of the Bago River, Myanmar is investigated and the suitable river regulation works for
meandering rivers are discussed.

Key Words : Meandering river, Bago river, river regulation work, Bago
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vegetation on bed and channel geometry, GBR, 8§, 671-702.
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Climate Change Adaptations for Floods and Fire Risks in Humid Tropical
River Basins
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Due to climate change the humid tropical river basin will have more floods in the future, particularly in the
downstream part where tropical peatlands are located. In the recent years, the tropical peatlands were opened and
drained for agricultural crop or production forest which increase the risk of fire in the area. In this fiscal year, we carried
out preliminary study in order to understand how to effectively estimate fire risk in tropical peatlands using hydrological
variables and fire indexes. We also analyze and compare the use of satellite products to observed data in this area since
data is scarce. As preliminary results, we clarify that the use of soil moisture in addition to precipitation and air
temperature is important in estimating fire risks in tropical peatland area.

Key Words: tropical peatlands, floods, fires, humid tropics

1. Introduction

Humid tropical river basins in Southeast Asia harbor half of the world’s tropical peatlands (Mishra et al.,2021). The
role of tropical peatlands as major carbon sink is vital in regulating climate and protecting it seem to be one of the potential
nature-based solution for climate change mitigation (Smith et al., 2019). In contrast, these peatlands are also seen as a
viable place to grow crops and timber to gain economic growth. Usually located in between rivers, the tropical peat swamp
forests are most of the time flooded and wet in nature. The water-log condition slowed down the decomposition process
preserving most of the carbon biomass in the form of peat. Once deforested and drained for growing crops and timber,
the dried peat can be easily burned. This has caused major peat fires in the world and triggered numerous international
problems.

Productive farmlands and timber located on the peatlands, especially those under big companies are currently regulating
groundwater level - low enough to grow crops but high enough to prevent fires. However, there are some areas within
plantations which are frequently flooded and drainage is not economically viable anymore. These areas are usually
abandoned as an open land or covered by shrubs/grass. Due to low maintenance, these abandoned area experienced fires
and floods alternately. Due to climate change, more frequent and deeper floods are expected to affect the land use in the
downstream part of major river in humid tropical river basins. Simulation using land use model showed that most of the
farmlands which occupied most of the area will turn into shrubs/open land (Yamamoto et al., in prep.). As the abandoned
area will increase in the future, so does the area prone to fire.

o | N
@ Floods
81 - -
+
Bushes/
L d .
[ gBeu'r‘nedﬁ\rea FlreS Open Iand
g & Flooded Area -
- W River J \_/
T Peatland Area
L | +

103°20E 103°40E 104°E 104°20E

Fig.1 (a) Floods (Sentinel-1) and fires (Min. of Env. & Forestry) happened alternately in tropical peatland (b) Number
of fires may increase in the future due to floods and land use change which in return, causes higher floods due to land
subsidence.
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To date, most of the peatland study did not consider peatland as part of river basin rather as one separate hydrological
unit. Further, most of the climate change impact studies consider only fires or floods while the above explanation showed
that it is important to address both them simultaneously. Therefore, overall objective of this study is to understand the
impact of climate change to the floods and fires risks in the tropical peatlands as an integrated part of major humid tropical
river basins. This goal will be achieved through the following stages:

1% Stage: Understanding the temporal and spatial pattern of fire and soil moisture using in-situ and remotely sensed
hydrological data;

2" Stage: Developing hydrological model which can represent present floods and fires risks simultaneously;

3 Stage: Assess future floods and fires risks using GCM variables.

This report explained research results obtained in the first stage.

2. Study Area

The study area consists of Sumatra and Kalimantan Islands, Indonesia, which encompasses the largest area of tropical
peatlands in the lowland. The area has experienced significant land use conversion over 30 years, leading to fire risks. In
extremely dry period, the severe fire occurred in the peatland, causing haze issues in neighboring countries.

3. Methodology
Data

We received data from 40 stations managed by Indonesian Peatland Restoration Agency (BRG) and after quality check,
we decided to use 32 stations. The data consists of soil moisture, groundwater, and rainfall for every 10 minutes from
2017 to 2019 (covered period varies among stations). As the time period does not coincide with the occurrence of major
fires in the region, we decided to use satellite products to extend the data both temporally and spatially.

After comparing some satellite products, we decided to use Soil Moisture Active Passive (SMAP) which was corrected
with Multi-Temporal Dual Channel Algorithm (MT-DCA) (Konings et al., 2017) for soil moisture (cm*/cm?), ERAS
Daily Aggregates (Copernicus Climate Change Service (C3S), 2017) for mean air temperature (deg. C), and GSMaP
Operational (mm) for rainfall.

Fire Index

In this study we compare some variables and indexes and assess their effectiveness in estimating fire risk. The peat fires
are different to wildfires which occur on mineral soil. While the wildfires on mineral soil use biomass or land cover above
the ground as fuel source, the peat fires use the ground or peat itself as fuel source. Therefore, the use of fire indexes
which are developed for wildfire — mainly based on precipitation and air temperature - should be further examined for
use in peat fires. Further, since the peat fires use the ground as source of fuel, the moisture level of the peat is one of
important variable in determining the fire risk in the tropical peatlands (Dadap et al., 2019 and Taufik et al., 2015).
In this study we compare several variables and indexes to assess fire risk:

Soil moisture threshold using SMAP MT-DCA;

Bias-corrected soil moisture threshold using SMAP MT-DCA;

Keetch-Byram Drought Index (KBDI) (Keetch and Byram, 1968)

Modified Keetch-Byram Drought Index (mKBDI) (Taufik et al, 2015) using SMAP MT-DCA;

Modified Keetch-Byram Drought Index (mKBDI) using bias-corrected SMAP MT-DCA.
The bias correction method used in this study is the Empirical Quantile Mapping (¢QM) (Amengual et al., 2012). We
finally evaluate the effectiveness of these variables/indexes in estimating fire risks by decide on a threshold value so that
only 5% of fire events are missed and develop a contingency matrix. Fire events are estimated from burned area based on
MODIS MCD64A1 Cé.

Nhw =

4. Results and Discussion

This study is still in progress, thus in this report we present some preliminary results. Figure 4a shows the number of
fires in 20 years based on MODIS MCD64A1 C6. The map shows that most of the fires in Sumatra and Kalimantan
islands occurred at the coastal areas where the tropical peatlands are located.

-39 -



Iy
Geqrgg‘fown
.

Medan | MALAYSIA
.

Shah Alam.®® Kuala ‘Lumpur

Singapore
.
Padang
.

Ratembang
.

Number of fires

(2000~2020)

Jakarta

Bandar Sen
Begawan

\\} \l Pt
J
4

T
5\ Kuching ]
.

R et

Bandung
.

0 125 250 500 Kilometers
5 O] R

« Samarinda

o Mamuju
Bastarmasin
.

Makassar
.

INDONES

Surabaya
0

Denpasar.

The SMAP MT-DCA shows high correlation with Pearson coefficient more than 0.5 and p-value less than 0.01 for 10
out of 32 stations. The SMAP corrected by MT-DCA shown better correlation than SMAP/Sentinel-1 in all stations. Most
of these stations are located on thin peat. In this study, we used only the stations with high correlation to evaluate the fire

index.
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Fig.4 Example of comparison between observation and (a) Soil Moisture MT-DCA (Konings et al.,2017) and
(b) SMAP/Sentinel 1 km in BRG 6 Station

To date, research carried out to estimate the fire risks in the tropical peatland were based on either observed data or
satellite products (Dadap et al., 2019 and Taufik et al., 2015). There have not been any attempts to compare the
effectiveness of fire risk estimation by satellite products and observed data in the tropical peatlands. This study clarifies
this by comparing the variables/indexes using the original satellite product and the bias-corrected one.
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Fig.5 Example of comparison between original and bias corrected data using Empirical Quantile Mapping for
Station Oki 2
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To date, we have not concluded all results. As preliminary results, we compare the KBDI and mKBDI using bias-corrected
soil moisture in some of the stations. One example is shown in figure 6.

Station Oki-2 (South Sumatra Province)

KBDI/mKBDI

mKBDI

Fire density in 10 km radius

o
Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20

Fig.6 (a) Example of comparison between original KBDI and mKBDI in Sta. Oki-2. KBDI tends to
overestimate fire risks (b) Peaks of mKBDI coincides with the high number of fires

We also compare results of 2D index map of mKBDI (non-bias corrected) and KBDI and one example is shown in figure
7.

Fire risk map using mKBDI Fire risk map using KBDI

Burned Area
(black)

Fig.7 Comparison of mKBDI and KBDI at the downstream of Batanghari River Basin during on 9 September
2019. Burned area is for month of September

5. Conclusions

In this fiscal year, we carried out research as the first step to estimate the climate change impact to the floods and fires
in the tropical peatland. The objective is to assess the effectiveness of fire/drought indexes to estimate fire risks in the
tropical peatland. In addition to this, since data is very scarce in the region, it is important to clarify the effectiveness of
using of satellite products compare to observed data in these indexes.
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The Vietnamese Mekong Delta (VMD) faces water-related challenges such as riverbank erosion, riverbed incision,
flood depletion, sediment reduction, and enhanced salinity intrusion. Due to sediment load reduction, riverbank erosion
developed due to sand mining and sediment transport. In this regard, we attempt to quantify the long-term eroded
sediment volumes from the riverbank in the entire VMD using remote sensing (RS). From October 7 to October 11,
2021, we conducted a field survey to verify RS results to track the bank coordinates and measure the bank's slope(s)
along the main river. We found that the riverbanks near the estuaries (about 50-80 km from the river mouth) are
alternately eroded and deposited. Riverbank erosion is significant in the islands than on the mainland.

Key Words : Vietnamese Mekong Delta, riverbank erosion, salinity intrusion, sustainable development, sand mining,
sediment reduction

1. Introduction

The Vietnamese Mekong Delta (VMD), the world's third-largest delta (Fig. 1), is one of the world's most essential
deltas in rice production and fisheries. It is home to approximately 20 million people whose livelihoods depend mainly
on Agro-aquaculture, which contributes 18% of the GDP in Vietnam. The agricultural production of the VMD depends
primarily on the variation in natural flow regimes and fine sediment flux from the Mekong River, which runs through six
countries from China to Vietnam before emptying into the East Vietnam Sea (Fig. 1). However, the sustainable
development of the VMD is challenged by various environmental pressures and challenges, as shown in Figure 1,
including riverbed incision, riverbank, and coastal erosion, flow regime alterations, fertile sediment reduction, and salinity
intrusion.

Challenges of Vietnamese Mekong Delta and Drivers

Flooding
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The VMD is facing severe riverbank erosion and salinity intrusion, affecting the livelihoods of millions of people (Fig.
1). According to the statistics, riverbank erosion incidents have constantly exacerbated in the last decade, from 100 sites
in 2010 to 680 locations in 2019. Salinity intrusion has also significantly increased frequency, magnitude, duration, and
affected extent. As a result, later events tend to surpass the prior ones. For example, salinity intrusion in 2016 was the
most severe event over the past 90 years, affecting 12 out of 13 provinces in the VMD (>2 million ha in area). However,
it was surpassed by another catastrophic salinity intrusion event in 2020. We have conducted various field surveys in
Vietnam and installed different instruments for turbidity and salinity that can be typically seen in Fig. 2.

Cambodia

7
VamNao

—

An Gang
ThoyThuan

Legend B Lo
& Turbidity (Feb. 2016)
® Salinity Feb. 2016) The East Sea

. éa_lhmty (ne\\ l&:;rion
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Figure 2: Location map of measurements stations of turbidity and salinity installed at the Mekong Delta and pictures of
instruments installation activities.

2. Field Survey

we conducted a field survey from October 7 to October 11, 2021, to monitor the bank coordinates and measure the
bank's slope(s) along the main river. We found that the riverbanks near the estuaries (about 50-80 km from the river
mouth) are alternately eroded and deposited; however, erosion is dominant (Fig. 3). Erosion takes place even in some
vegetated areas (see the right picture in figure 3. We also found that some aquaculture ponds had to leave redundant due
to riverbank erosion that cut off some ponds (Fig. 3, left picture). Riverbank erosion is significant in the islands than on
the mainland. This is because the geographical setting of the islands is unstable and newly formed as a result of sediment
deposition.

Figure 3: Typical erosion patterns in the Vegetatedarea and along the river banks in VMD

We noticed various houses and factories affected by bank erosion along the main river. Typically, the riverbank around
the brick factories is stable; however, some places also suffer from severe erosion (Figure 4). The riverbank has types of
slopes: single and multiple slopes. Riverbank having a single slope rarely exists, usually at protected sites by local people
(Fig. 5, left panel). Riverbank having multiple slopes (Fig. 5, right panel) is predominant. We also found that the riverbank
has a half-moon shape in the basal layer underneath an overhang generated in the upper bank (Fig. 6). The reason can be
that the non-cohesive sediment in the lower layer is first eroded due to high flow velocity, vortex flow, or waves. In
contrast, the upper cohesive layer is more resistant to erosion.
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We conducted a continuous radar operation in eastern Sumatra, Indonesia in collaboration with central government
agencies (i.e., Agency for the Assessment and Application of Technology; BPPT). We intend to calculate river runoff
and soil moisture in Riau Province (including Tanjung Luban Village), Indonesia by using radar-estimated rainfall and
analyze fire hazards from a water management perspective. Data analysis will be carried out in collaboration with the
local government (i.e., Regional Disaster Management Agency; BPBD) and the Politeknik Negeri Bengkalis, a
polytechnic in Bengkalis, Riau, Indonesia.

Key Words : Tropical Peatland , Radar-estimated Rainfall, Fire Hazard
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This study aimed to assess the well-being of people who use drugs (PWUD) in Southeast Asia in light of human
rights. A cross-sectional survey was done in the Philippines comparing PWUD and comparison group using the Human
Rights-based Well-Being Checklist (HRWC). A total of 674 participants were recruited; 272 among them were PWUD,
whose most common primary drug was methamphetamine with a median duration use of 3 years. PWUD showed a
worse state of well-being, particularly in inequality due to sex/gender, age, race or ethnicity, disability, as well as lack
of respect, independent decision-making, and internet access. Our study revealed that PWUD experience a double
burden of discrimination, not only related to drug use but also their identity.

Key Words: social inclusion, drug use, Southeast Asia, human rights, well being

1. Introduction

In 2015, the United Nations General Assembly adopted the Sustainable Development Goals (SDGs), a
set of international priorities for the period up to 2030. In Goal 3, ‘Promote mental health and well-being' and
'Strengthen prevention and treatment of substance abuse' were newly added as priority targets. The SDGs are
based on the principle of 'leaving no one behind' by reaching out first to 'marginalised populations' that have
been hard to reach through national policies and practices. In particular, the social inclusion of marginalised
populations, including people with disabilities, the elderly, migrants, and people in contact with the criminal
justice system, is a significant issue.

People who use drugs (PWUD) commonly face a negative spiral of marginalisation throughout their life
course. Adverse childhood experiences (e.g. abuse, neglect, and parental conflicts) predict the initiation of
illicit drug use '. Socioeconomically deprived populations are more likely to develop drug use disorders from
occasional or non-harmful drug use 2. PWUD frequently experience stigma, discrimination, and social
exclusion in various life domains from education, employment, housing, marriage to healthcare *°°.
Incarceration and forced rehabilitation of PWUD remain a common practice in many parts of the world, despite
recent trends of reformation towards more permissive drug policies °.

The well-being of PWUD in Southeast Asia is highly concerning due to the ongoing hard-line anti-
drug policies, which worsen the above-mentioned situations related to drug use. The majority of the nations in
Southeast Asia have been promoting a zero-tolerance approach towards drugs, which has been supported by
the Association of Southeast Asian Nations (ASEAN) and neighbouring influential countries like Japan, South
Korea, and China’. Recent populist leaders have further strengthened the prohibitionist regime *. Consequently,
evidence-based harm reduction and treatment services for PWUD have been hindered in the region. The
intensification of law enforcement approaches brought about severe consequences on economic, health, and
social issues and jeopardised the safeguarding of human rights *'°.
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Despite the urgency and criticality of the concerns in Southeast Asia, there is insufficient knowledge
regarding the well-being of PWUD. When measuring it, quality of life, mental health '', or narrowly-defined
human rights indicators related to drug use have often been used '2. Although these studies depicted the
condition to some extent, a more comprehensive understanding of well-being from a human rights perspective
is necessary as adversities that PWUD are facing could be more far-reaching. Therefore, this study aimed to
assess the well-being of PWUD in light of the international human rights standards in the Philippines and
Indonesia through comparison with that of community comparison who has no history of drug use. The
Philippines and Indonesia were chosen as both countries employed hard-line anti-drug policies. Such
assessments will enable us to identify specific areas of needs held by PWUD that are not being met and monitor
their improvement in the era of the SDGs.

2. Methods
Design and setting

This report focuses on data from the Philippines, where the Duterte administration has enacted an anti-
drug campaign aiming to 'neutralise drug personalities nationwide', which targets drug-affected barangays and
major cartel-like syndicates since June 2016. The so-called 'War on Drugs' has been a centrepiece of the
administration's populist policy with substantial public backing. Yet, it has also attracted criticism from
international rights groups due to the killings of suspected PWUD and drug dealers. The death toll estimate
ranges from 6,600 casualties reported by the Philippine National Police " to as high as 27,000 by human rights
groups "*—the vast majority of whom resided in the nation’s poorest urban neighbourhoods.

We conducted a cross-sectional survey on two groups: PWUD and comparison participants. Data
collection was carried out in Muntinlupa, an urban city located in the southern part of the National Capital
Region, comprising eight districts. Police officers inspected the residences of suspected drug users and dealers
in operations known as ‘Oplan Tokhang’. As of January 2017, 9,351 people had admitted drug involvement
to the police. From 2016 to 2017, mass media coverage reported that at least 25 people were killed in
Muntinlupa in relation to the War on Drugs, which constituted 5 deaths per 100,000 people or 1.3% of all
deaths in the National Capital Region .

Participants
PWUD were recruited by two methods. First, current and former participants who had voluntarily

participated in the government rehabilitation programme were referred by collaborating social workers.
Second, we also recruited individuals directly from the community via the assistance of lay health workers
(LHWSs) who have substantial knowledge of residential characteristics in their respective districts. Relevant to
our objective, the government programmes and LHWs tend to reach people on relatively low incomes. Thus
these recruitment methods are conducive to the enrolment of PWUD with low socioeconomic status.

The LHWs also recruited comparison participants. To closely approximate the actual city demographics '°,
LHWSs were asked to recruit participants with a male-to-female ratio of 1:1 and those aged 18-29, 30-39, 40—
49, and over 50 with a 3:3:2:2 ratio, respectively. The LWH assistance also allowed the recruitment of
comparison participants with comparable economic strata to the PWUD group.

PWUD and comparison participants had three eligibility criteria: (1) >18 years old; (2) currently residing
in the community and not enrolled in residential care; and (3) no communication difficulties that would hinder
informed consent or data collection. For PWUD, a self-reported lifetime drug use criterion was added, with
‘drug use’ defined as having ever used illicit drugs.

Data collection

Data collection was conducted using a computer-assisted questionnaire in a private room in the City
Health Office. When necessary, trained research staff assisted illiterate participants by reading the questions
aloud and/or typing their answers.

Demographics. Age was calculated in years based on the reported date of birth. Regarding gender, the
participants were asked to choose from among male, female, or gender diverse. Marital status was selected
from among the following options: married, domestic partnership, widowed, annulled, separated, or never
married.

Socioeconomic status. Data on total years of formal education and monthly 'take-home' money were
collected. The income variable was split at 9,500 pesos, based on the minimum wage per day on 20 workdays
per month. As for household economic status, participants were asked to pick items that they owned in their
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household from a specified list. The number of owned items was used for the analysis.

Well-being. The Human Rights-based Well-being Checklist (HRWC) ' was used to assess the state of
well-being in light of human rights. HRWC is a self-administered validated questionnaire developed based on
the Convention on the Rights of Persons with Disabilities. It has 36 items to be rated on a five-point Likert
scale.

Statistical analyses

Descriptive data were compared between the PWUD and the comparison group using a non-paired t-
test and Wilcoxon signed-rank test for ordinal and continuous variables as well as chi-square and Fisher’s
exact tests for categorical variables. Analyses were conducted using Stata/IC 16.1 (StataCorp, College Station,
TX, USA). The significance level was set at <0.0013, obtained by dividing 0.05 by 36, the number of items in
HRWC based on the Bonferroni method for correcting multiple comparisons.

Ethical considerations

All potential participants received written information in simple language about the study purpose,
methods, voluntariness of participation, and the right to withdraw at any time. Informed consent forms were
read aloud to ensure that potential participants could make a voluntary choice regardless of their literacy level.
All participants provided written informed consent. All data were de-identified, stored confidentially, and
accessed by Japanese researchers who are not affiliated with the Philippine government. Ethical approval was
obtained from the Ethical Committee of the authors’ university.

3. Results

Initially, 292 PWUD were Table. Comparison of demographics and socio-economic status between comparison group and
approached for recruitment, but four people who use drugs
were ineligible, six declined due to
privacy concerns, and ten with
missing data were excluded. The final 5 e
number of PWUD whose data were  age, m(sp) 357 (12.6) 355  (11.3) 0808 °
analysed was 272, comprising 105  Gender,n (%)

People who use
drugs P
n =402 n=272

Comparison group

. Male 175 (43.5) 171 (62.9) <0.001°
from the rehabilitation programme S 26 (562) 9 (364)
and 167 from the community. For the Gender diverse 1 (©03) 2 (07
control group, 412 people were  Maritalstatus, n (%)
hed. but five declined d t Married/ Domestic partnership 210 (52.2) 82 (30.1) <0.001°
approached, but live declined due to Widowed/ Annulled/ Separated 2 (52) 2 (17)
time constraints, and five with Never married 171 42.5) 169  (62.1)

missing data were excluded, leading Socio-economic status

.. Years in education, M (SD, 11.1 2.4 87 (27 <0.001°
to 402 control participants whose data In:ﬁ dﬂ; ;zznf: past(30) o e @7
were analysed. The majority of < Minimum wage 338 (84.1) 224 (824) 0.555 °
participants (61%) were enrolled from 2 Minimum wage o ) s dis
i f th ¢ derdeveloped  Number of household items, M (1, 0.5 5 (4,5 4 (25,4) <0.0014
wo ol the most underdevelope Private toilet, n (%) 385 (95.8) 246 (904)
districts within Muntinlupa. Television, n (%) 367 (91.3) 223 (82.0)
Compared with the COl’ltI'OlS, Telephone (including mobile phone), n (%) 361  (89.8) 193  (71.0)
} Electri tove, n (% 336 (83.6 178 (654
the PWUD were more likely to be R:fcﬂgl:r‘;ograis(;‘)'e b - Em 9; - 226 1;
male (63 vs 44%), never married (62 Car, n (%) ’ 22 (5:5) 2 (0:7)
vs 43%), have a shorter average P uv iy ago =0 L 09

: : . M, Mean; SD, Standard deviation; Mdn , Median; Q ;, the first quartile; Q ;, the third quartile.
period in education (8.7 vs 11.1 S gt idpnd Uil sine 1 e i
Percentages may not add up to 100 due to rounding.

years), and have fewer median | . e oL .
. . on-paired t-test: age, t = 0.24; years 1n education, t = 12.15. isher's exact test. 1
household items (4 vs 5 items) (Table squared test: marital status, X*(2, N=674) = 32.2; individual income, X*(1, N=674) = 0.35; ¢ Wilcoxon

1) Both groups did not differ in their signed rank test: number of household items, z = 10.48.
income—more  than 80%  of
participants had a monthly income that was less than the minimum wage.
The two most commonly used primary drugs were methamphetamine (70%) and cannabis (28%) (Table
2), with a median duration of regular drug use of three years. More than half (53%) of the PWUD reported
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current dI'llg use. Table 2. Drug-use related conditions among people who use drugs

Among the 36 items is the HRWC, Wilcoxon N =272
signed-rank tests revealed seven items as having a  Typeof drug primarily used, » (%)

significant difference, all in which PWUD showed a e e e
worse state of well being compared to the comparison Cocaine 2 07
group (Table 3). As indicated by the Z scores, the most Ecstasy 2 (0.7)
striking differences were found in an item regarding Heroin 0 00
inequality due to sex/gender. 39% of PWUD reported Ye:sh?:::gular - ; (25013;
that they were frequently (i.e. 'quite often', 'very often', or e drugs, past 30 days, » (%) 143 (52.6)

'always') suffering from inequality and discrimination ¢, the first quartile; O, the third quartile.

due to their sex/gender, which was over three times

higher in the comparison group (11%) (p <0.0001). Likewise, a greater proportion of PWUD, compared with
the comparison group, was frequently suffering from inequality and discrimination due to age (34% vs 13%)
(p <0.0001), race or ethnicity (24% vs 8%) (p <0.0001), and disability (77% vs 56%) (p <0.0001). The results
also showed that a smaller proportion of PWUD ‘always’ or ‘very often’ perceived being respected as a capable
person in comparison to the comparison group (51% vs 70%) (p =0.0001). Lastly, a higher proportion of
PWUD reported that they could never' or 'seldom' make decisions about body and mind without interference
from others (26% vs 11%) (p <0.0001) and can access the internet or other new technologies (29% vs 19%)),
compared to the comparison group (p <0.0001).

4. Discussion

Numerous studies reported that PWUD more frequently experience stigma and discrimination due to
their drug use behaviour *~. However, our study uncovered a broader scope of exclusion: PWUD perceived
more substantial discrimination due to multifaceted factors unrelated to drug use, mainly their identity, such
as gender, age, ethnicity, and disability status when compared to a group who has no history of drug use. These
findings reveal that PWUD exists in an even more precarious position within the social construct, where they
are at risk of being excluded due to their identity just because they have ever used psychoactive drugs.

Identity-based discrimination might have been intensified as drug use does not conform with expected
identity roles already established within society. For example, females are expected to act timid and non-
promiscuous, while males are expected to be household leaders and breadwinners '®. In terms of age, adults
are expected to be disciplined and not swayed with desires such as recreational drugs, while youngsters are
also expected to be well-behaved and stay in schools '°. The fact that someone uses psychoactive drugs could
immediately betray all such expectations in the eye of society, and PWUD themselves are also well aware of
this because they might have received such criticisms from their family and surroundings. HRWC assessment
also showed that more PWUD perceived themselves as not being respected as capable and not being
independent in making their own decision.

Future studies should investigate how such identity-based discrimination towards PWUD is constructed
in society. It is hoped that such elucidation would bring public attention and more robust support toward the
inclusion of PWUD in society in a sustainable manner, particularly in the Philippines and Southeast Asia as a
whole.
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Table 3. Comparison of the Human Rights-based well-being Checklist (HRW C) responses between comparison group and people who use drugs.

Percentages 2
Never Seldom _Quite often Very often Always P

I am suffering from inequality & discrimination Comparison 86.6 3.0 8.5 1.7 0.3 -7.7  <0.0001 *

due to my sex/gender. (R) PWUD 61.0 6.3 25.0 5.2 2.6

I am suffering from inequality & discrimination Comparison 82.6 4.7 10.5 2.0 0.3 -7.2 <0.0001 *

due to my age. (R) PWUD 58.1 7.7 26.1 6.6 1.5

I am suffering from inequality & discrimination Comparison 33.6 10.7 41.8 11.3 2.7 -5.7  <0.0001 *

due to my disability. (R) PWUD 9.1 13.7 57.4 15.9 3.9

I am suffering from inequality & discrimination Comparison 88.1 4.2 6.0 1.5 0.3 -6.3  <0.0001 *

due to my race or ethnicity. (R) PWUD 68.8 7.0 18.0 33 29

I amrespected as a capable person. Comparison 14.4 4.2 11.4 32.1 37.8 4.0 0.0001 *
PWUD 11.0 7.4 30.9 272 235

I can move around in this city without much Comparison 17.4 6.0 20.9 29.9 25.9 -1.3 0.1863

barriers. PWUD 8.8 7.4 283 26.1 294

I can use necessary transportation to participate Comparison 13.2 8.2 21.6 313 25.6 1.9 0.0619

in social life. PWUD 14.3 6.6 32.4 25.7 21.0

I can access necessary information to Comparison 11.2 4.5 224 33.6 28.4 1.7 0.0851

participate in social life. PWUD 8.8 7.0 33.8 243 26.1

I can access the internet and other new Comparison 14.7 4.0 16.4 31.1 33.8 42  <0.0001 *

technologies. PWUD 20.2 8.5 254 21.7 243

I can ask for support from others when needed. Comparison 11.4 6.7 21.9 31.6 28.4 2.0 0.0418
PWUD 10.7 7.0 33.8 254 23.2

I can participate in decision-making related to  Comparison 1.7 7.7 29.4 35.1 20.2 1.5 0.1288

my community and nation if I want. PWUD 8.8 4.8 423 23.9 20.2

I feel threats to my life in my daily life. (R) Comparison 313 7.0 323 19.7 9.7 0.0 0.9755
PWUD 239 6.3 50.4 12.5 7.0

I think I can protect my minimum safety when ~ Comparison 6.5 8.0 244 31.8 29.4 -0.7 0.4833

disasters happen in this city. PWUD 5.9 5.9 30.2 224 357

My legal decision-making will be obstructed by Comparison 31.6 9.0 249 229 11.7 -2.0 0.0442

others. (R) PWUD 224 6.6 36.8 18.4 15.8

I can protect my money and assets without Comparison 7.5 7.2 17.4 323 35.6 1.8 0.0657

interference from others. PWUD 10.3 52 28.7 224 335

I can access legal services such as the court Comparison 18.4 7.2 249 27.6 21.9 -1.6 0.1167

when needed. PWUD 9.6 8.8 324 224 26.8

I can be detained unlawfully. (R) Comparison 54.2 6.2 14.2 15.7 9.7 0.6 0.5515
PWUD 54.0 5.9 21.7 11.0 7.4

I can be subject to physical or sexual violence. Comparison 64.7 6.0 11.0 12.4 6.0 -0.5 0.6135

(R) PWUD 60.7 6.6 19.5 284 4.8

I can make decisions on my body and mind Comparison 6.6 44 26.1 44 39.7 46  <0.0001 *

without interference from others. PWUD 18.4 7.2 21.6 232 244

I can decide where to live. Comparison 11.7 35 13.9 32.1 38.8 0.4 0.6565
PWUD 7.7 4.4 25.0 232 39.7

I can make my opinion heard when needed. Comparison 3.7 3.0 15.4 36.1 41.8 32 0.0014
PWUD 3.7 33 30.2 28.7 342

I can keep my privacy when I wish to. Comparison 4.5 2.7 16.4 37.8 38.6 27 0.0062
PWUD 7.4 4.4 27.6 25.0 35.7

I can participate in fair election. Comparison 5.0 32 7.7 348 49.3 1.7 0.0881
PWUD 7.7 29 19.5 213 48.5

I can marry and have a child without much Comparison 7.5 3.0 9.5 348 453 -0.7 0.513

interference from others, if I want. PWUD 55 33 17.7 21.7 51.8

I can have/had quality education. Comparison 8.0 6.0 144 33.1 38.6 2.8 0.0045
PWUD 10.7 7.4 239 26.1 32.0

I can receive necessary health services when I Comparison 5.2 5.2 15.7 34.6 39.3 1.2 0.2343

would have a physical health condition. PWUD 29 4.8 26.5 29.0 36.8

I can receive necessary health services when I Comparison 6.7 5.2 18.2 328 37.1 1.4 0.1593

would have a mental health condition. PWUD 6.6 52 26.5 27.6 342

I think I can receive necessary social services Comparison 8.0 4.5 32.6 28.6 26.4 -2.0 0.0437

to live in community when needed. PWUD 55 52 27.9 279 335

I can choose my work if I want to. Comparison 8.0 4.0 25.1 33.1 29.9 0.0 0.961
PWUD 8.1 5.5 26.5 26.8 33.1

My work environment is/would be OK (If I'd  Comparison 8.5 5.0 19.7 343 326 -1.8 0.08

work). PWUD 4.8 2.6 26.5 24.6 41.5

My standard of living (food, clothing and Comparison 6.7 22 12.9 36.8 413 1.0 0.2985

housing) is adequate. PWUD 4.8 3.7 25.0 239 42.7

I have access to clean water and toilet. Comparison 1.7 1.7 8.0 33.6 55.0 0.3 0.7636
PWUD L5 33 13.6 24.6 57.0

I can access/enjoy culture and the arts Comparison 3.7 2.7 19.2 323 42.0 0.9 0.3915

(including music, films, theatres, museums, PWUD 0.7 6.6 25.7 24.6 423

I can access/enjoy sports. Comparison 10.5 3.7 23.6 29.6 32.6 -1.0 0.3076
PWUD 6.3 5.5 254 25.7 37.1

I can enjoy tourism and leisure when I wantto. Comparison 4.0 5.2 25.6 304 348 1.0 0.3116
PWUD 4.0 5.5 30.9 26.5 33.1

I have freedom to keep my culture and religion. Comparison 2.7 2.7 10.7 27.6 56.2 2.0 0.0458
PWUD 2.2 3.3 21.0 224 511

*Wilcoxon signed-rank test. * p < 0.0013. PWUD, people who use drugs.
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Finance in sustainability transitions: Case of Japanese companies
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Rapid fossil fuel divestment can jeopardize energy security and endanger economic growth, or shift fossil fuel assets
to undisclosed companies without any changes in carbon emissions. This research aims to investigate how financial
institutions can engage fossil fuel intensive industries to advance reorientation of their business strategy toward carbon
neutral, taking Japanese financial institutions as a case. Through data analysis of green bond and interviews, we find
that at the initial stage, financial institutions underwrite green bond in response to fossil-fuel intensive companies’
initiative to gain new funding for reorienting their business or new carbon neutral projects, but become actively engaged
them by issuing green bond to gain financial resources in later stage.

Key Words : divestment, financial institutions, engagement, reorientation, Japan
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SRIEEI P, B - BB - (LT O RBHER R EE SE 1T U TR R AL - (LA BREHRGR D 1137
=N UIEE - TND., —EOEEFLomERT, KL - A RN BEOF « EENOHGRL,
IRFBERFITRZYVEET Z L TS L TWD. L LagEN>2 At iiatd, bABREHMliRE 23 Eis L TRk
FITERA 72T, 2 52 50, I RISt ABREIEEZ B 37210 & 7p o TIRIRFBIL D E E 2o WEER & 7
IRV AVAAN

FZCARME T, BEFEEREEN DX 9117 UV — Ry REIT « 5l &2 218 U b A REHERR E
EOFHEETEMHA R CIMREBLEZML L TWDENE, HARBEOFEH T 28 C CHIATS.

2. IR AE

FTERIRED TV —2 Ry RBITT —HRXR—ANLENBITRICL D7) — R RBITEHICET 51E
WEATL, THIUCESWTRITER, 512K, BT, BeERE0OBEEREZ, Y%7V —r Ry
REITERD T = 7V A DRRERPEELENOINEL T, ZThbD 7 a2 EHE2{T-o72. TOET, Zhb
EHNZDONWT, TV =R FEE S %2 DR EFE~OERIHEH Lz & 2D DR M2 6 2 L,
IHBHEFIOFITIL—L T —7 THE L IR oTWB T Y — Ry RSB R EE &I L D EmEFET
AL L. A%, 612, 7V —2 ARy RIZ#BEEZ R LIS, 70— ARy RBITOREE ZNVETOR)
RICHET2HE R FAEEZITD.

3. #oni-f:R

TV =Ry REITOYMBEECIE, Ry RRITEFRETIEEENT Y — Ry RRITCEEEETEET S HE
HEANACHHRNREZE 70 27 FORBEEZFINCRD, HHIAARRE AONDRBUENSKE LD TEY, Sk AT
HERHLCBI ST A RMITIT LA o b EZ O NS, ERMEBNBE L 7Y — Ry RERITL, 7Y — Rl % %17
IBEEREHERT 2 X D2 > THIO TR FEE O FEGHRICHEMAICEE TE 2 L2122y, BRET 2V
=7 FOMAEZEE USRI L2 F—U A bR Z LI 272D TRV EEZ bR, BLEIZON
T, A%, MEBRVRAEZBEL CESLARIMEEFEfT 5.
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