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A Study on Population Dynamics and Structural Change of Settlements

IzRiiRE (FEF IO (Baail - EEdR)
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Leader : Hirokazu Sakuno (Associate Professor, Faculty of Education )
Ko Fujivama (Research Director, Mountainous Region Research Center of Shimane Pref. )

EHEICHSVT, BERABERSNTHS 40 FEENRBL, EBPHICEofc&lFWA,
ANODRAMFEAE U Tk U CWE T, —5C. AOZREDBESEICENZEDHFS5ND LD
[CIEDF Ufc. 2EDOBRMIKICHST, 1980 FREEN S AODBERBA D BERIENNZ
LEEIDSKSCEDFUIE, Ffe, 1990 FRICADTH BIFAODHRBDDIE NI HIEG)
[CHODFXRT. AR TIECDLDFAOZEEICDONT, BREZMRICERIIICEST LT
M{tZ{TD & EBIC, ERPREEREEDOMX ZEMAE U TZTOMEMNERZRSHICL
Fd. &I, T4—=ILRD=0%Z170C, BER{EOERZRDE T,

In Japan, more than 40 years have passed since depopulation was first manifested as a
problem. Decrease in population still continues although its speed has slowed down. On the
other hand, the population dynamics has gualitatively changed. In all depopulated areas, since
the latter half of the ‘80s, natural increase has given way to natural decrease (that is, the
death rate is higher than the birth rate). On the other hand, the tendency of social decrease,
that is, the number of people moving out minus those moving in, was on the decline in the ‘90s
and there has not been any significant change in this trend in recent times. Thus, we can see
that natural decrease is becoming significant as a factor of depopulation. In this study, we sum
up the change of population in Shimane Prefecture in chronological order and draw a map. The
differences classified by the area, the unit of the area being a village or an area of a community
hall, are made clear. We further search for the cause of depopulation through field work.
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Development of an iPad application “CADi” for early detection of dementia

T WRARE AGE B (R R, E8 R (Y - T
WO S (R - )

7“}|/—7ﬁ':€7|\ Leader: Keiichi Onoda (Assistant Professor, Faculty of Medicine)
Kuninori Shiwaku (Trustee,shimane university)
Shuhei Yamaguchi (Professor, Faculty of Medicine)
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e/ U2, CADI FERANED A DREHEZ T L) 10 DR E TR S NICERAIMEEREY T N T,
FRBEZECERITSIET, RIAEFHRERICOENDFRT, Fv T« —(F D)L TDIEE
#CTIN, CADI [FERAMEREZEBULE T,

Our project developed an iPad application for early detection of dementia. The application
was named CADI, abbreviation for “Cognitive Assessment for Dementia, iPad version”. The
CADi consists of 10 cognition-assessing guestions, in which dementia patients easily make
mistakes. Utilization of CADi at medical checks in local communities leads to early detection of
dementia. A caddie helps golfers, and CADi helps dementia patients.

CADI [FEEEAPHIMADMER SN TODNE DD, ERBETRECEET, RAEZ
CHITHRE, FEEDORNZKRA, AFEIFSREA 3 mIIOEEREZICT 2000 %72
B BDERDTAIC CADI ZHEfTUER Ufc. 8RN 10 UiERH 5 RN (B KT 9%) THE
DAZNRE U TCEHEUWEREZITOfcE D, B0%LIEDFHERAMEDEE, B UL ([FHRE
|ENNEEDERNMESNE U, CADI [T TIC App Store [CTHEEI CRRAINTVE
T, LKAWCWEIFAKRDICSHRBURZER , S ESMDEEZ CONAZIEET 2T
ECTo PTUAFIEUTDY SUADSABETY,
https://itunes.apple.com/us/app/cadi/ido86052447
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Techno Project Ltd.
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Establishment of BSF type crystalline Si solar cell fabrication line without
hazardous gas usage and emission

( \ E YE(REBEITFMZER - #EEIR)

Wenchang Yeh(Associate Professor, Interdisciplinary Graduate School of Scienceand Engineering)

AR ERBNT FRENVERAGEEROBEREFEATOTA. 201 0F(THEHRE U TERKZR(ISEEL,
TNHOMREZIL LT, REFKGEIZERTMI SREZEAFT U,
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BERETEMDHINLE, HEFT AT 14 7 EXADNEBME(LDEIREN AL FDHDTT,
Ffe, 2EORETENDINE, TEPEEDIXROULECANEDIONBIEFTTT,

80% of solar cell (SC) market is occupied by crystalline Si solar cells (CSSO). It is said that
the SBSC will be replaced by thin-film SC, however, Si bulk solar cell will remain important in
the next 10 years because of its higher conversion efficiency. The base structure of CSSC is
so called BSF structure which is also a most manufactured SC structure now a days. Besides,
most of newly developed higher efficiency SCs is based on the same individual process used
in BSF SC. So if a complete picture of BSF-SC fabrication process can be provided, as long
as there is idea, a new solar cell structure with higher efficiency is feasible. In our laboratory,
fabrication lines of BSF SC have been constructed, with using newly developed processes in
which hazardous gases is not used and emitted.
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Visualization of cancer cells through the fluorescence emission of zinc-oxide nanoparticles
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Research group : Keisuke Yoshikiyo (Assistant Professor, Faculty of Life and Environmental Science)
Akihiro Matsumoto (Assistant Professor, Faculty of Medicine)
Hideki Hashimoto (Researcher Organization for the Promaotion of Project Research)
Miki Tongu (Assistant Professor, Center for Integrated Research in Science)
Takaya Yamada (Associate Professor, Center for Integrated Research in Science)
Tatsuyuki Yamamoto (Professor, Faculty of Life and Environmental Science)

Yasuhisa Fujita (Professor, Interdisciplinary Graduate School of Science and Engineering)

S-JU—=2 - SATJF/#METOI T bTIE, ATOY LT MTHRESNC [B{tdkin
ZIRBIE T DEIARHA ZHWNT, D AMIROEYCERMER COHRICEERMICHIILEL
oo BAtEEInZS /YA XTI T EICKRD, EAFENRFEZRD [BE(bdhins /K]
ZIERU, ZTORNDDHMZB ESEBDIeHIC, F/FDEREZY U AI—-HMUF U
EHIC, F/HRFRAICTI/BZHLBDILICKD, TNZEADNDEULT, EE
DRQIEERD F=2F /FRAICKESEDIENTEXT,

We, “S-Green-Life nano-material” research group, have succeeded in visualization and
observation of cancer cells on a trial basis through fluorescence microscopy by using
“fluorescence-emitting markers made of zinc-oxide (Zn0O) nanoparticles” developed by our project.
We prepared “ZnO nanoparticles” which have fluorescent properties through nanofabrication of
the Zn0, and coated the ZnO with silica in order to enhance the water-dispersive property of the
nanoparticles in saline. By adding amino groups on the surface of the nanoparticles, conjugation
of the nanoparticles and biomolecules such as antibody has become possible.

B(EEiAF, Z2ADLMEPEE L THISNTED, XE=/DF—[CHEHRAINTL
DIFEMEITCT, ATOI T NCIRINETIC, EAFRNFFEZFDIB{EEIAT /KT
ZEHFEUCEFXR U, AR TIE, HIXET /HTFDFEEBCTHDERRNICH(THHREDLBHE,
HAEDBERE, THENRICLDBHEDOBEZNFRED Y ADI—T 4V IICKDEERL
FUlc, Ffe, COYUAD— ME(ETRInT /RFZDAREZICINE T d/cth, KiFREZ
hAMlREB<BEET DD FDAKE) CTEBEILE Uice. TDRER, [BAMRREEET DY
UA3O— bgbdinT /T ZANT, YOI SEE UTeh ARBB DR CIRMIEERER(C Ry
WLFEUfce COMRIF, RETRMEEIR#FZHWC, TR THEDIWVHAMMEED
AR CERN S EHFINET T, —EDIE
BRRE BARFT /XT 4T R EEED 6th
International Symposium on Nanomedicine
[CBENT, XA K RRAY—-T7T—RZETEL
FUlc.
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Leader : Michio Hashimoto (Associate Professor, Faculty of Medicine)
Setsushi Kato (Clinical Professor, Faculty of Medicine),
Isao Kihara (Associate Professor, Faculty of Medicine),
Hiroaki Koguro (Associate Professor, Faculty of Medicine),
Masanori Katakura (Assistant Professor, Faculty of Medicine),
Yoko Tanabe (Technician, Center for Integrated Research in Science),
Osam Shido (Professor, Faculty of Medicine)
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Numerous epidemiological studies and human interventional trials suggest that fish
intake and aerobic exercise prevent dementia. This project examines the preventive and/or
ameliorative effects of lifestyle, particularly the combination of docosahexaenoic acid-enriched
food intake and aerobic exercise, on elderly people with dementia in geriatric health services
facilities.

GF8) : Aif%E  BSR|EOEEE) | IAHE] SEHMBE] DS imE L DB ERESRS CEFR
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BREZTDERRZRS L CERDDHBRE L TROND L ZBELTVET,
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FUlc, 3N ABEREZRDHRE UTIE, DHA BEREE TR TS EREICHRXTNEES
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International and Comprehensive Research for Regional Policy Making in
Northwest China

ARICRE B8 T e - dE8dR)
R BA CEWEERAE - 20%), —F  BF EWEEREE - 84d7)
K BRI AEWEIERAE - HE8d%)
Leader : Kohei Seki (Associate Professor,Faculty of Law and Literature)
Katsuhisa Ito (Professor, Faculty of Life and Environmental Science)

Toshiyoshi Ichinohe (Professor, Faculty of Life and Environmental Science)
Yasumichi Yone (Associate Professor, Faculty of Life and Environmental Science)

1987 Fh S < BIRAF EBERZOMZ - ABEOIAMRICEINC, 2005 FIClE
ESREBAICBRAE - EEXZEBRHEBMEMIDERILENE Ulc, REIDBFESSICIE
HADARZDZE < HHRPIZREL CWVWEIH, RERNESICHARZH DODIEEADKRE
DHRTHERKZREIFITY, IO UEHRFAZENLT, XTOI T MCEF BRmE
DRAAFIHBCH (I DIE - 1t - EROIE(CE I D1 - BERMF Z HRHB CERIEL,
EFMREOER - 3R PHERILE SR OERTHRIED ZBE L TVE T,

Building on a long history of shared research and educational interaction (from 1987)
between the two institutions, the International Joint Research Institute of Shimane University,
Japan, and Ningxia University, China, was established on the Ningxia University campus in
2005. Capitalizing on this research context, this project will engage in international joint
research related to the regeneration of the economy, society, and ecology of disadvantaged
regions in both China and Japan, with the goal of becoming a stronghold for regional research
on Northwest China and for the exchange and training of young researchers.

ATOI I ME, BRKRZ - EEAZERAERAMOENIZEERERLXZHRDET D
RERHMIFORE, R LROERE - WE(CEITHIHSHERVUETIRFOENEHOH
BEAFROBRILIICEDNC, BARE - #2BFEEN'S, HERBEOERE L S BERE[ED
BT —XI(Sa > THRRIIZRILL CWVWET, TcEAE, HAFOET, BNENICBITEY —
Vvl - FrESILOH, BRICBIIDEERDT VT — &, BEAREISRAT v D
DENE UTATIVIEE, LEEREFICDIc o CTWERT, REAE(ICK D EREZFF 1l CIEE -
DT DEEDIC, ZMEIFT—ZREL T EERFOMKREPHITTH S BFORBRE
BREMBEULTVET,

Tz, BRAFADHREDE(CHE - BE(CH
B USSR PERNE T —F &, BESELLE
ZBA - BEZRUCWV\DIED, BRI DERERE
FOEDDEICKD, XKERNDIFFREDFH CTHF]
ATEMABBEORBICENZANTNET,
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Study of Quantitative Evaluation of Market Price of Open Source Software and Its
Productivity in Information Service Industry in Japan

HRARE  BH BXREEUAS - 80, A% R Geedfi v o 5 — - fE8d%)
BIE EN G - HER), Yx—r =05V U - KEMM%ER)
Leader : Tetsuo Noda (Professor, Faculty of Law and Literature)

Terutaka Tansho (Associate Professor, Collaboration Center)
Keisuke Tanihana (Research Fellow, Faculty of Law and Literature)

Shane Coughlan (Visiting Researcher, Faculty of Law and Literature)
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REEICKOTESL . SHICERA My IPHBRALEDOHESERT —F SERBSED
C&ICEKDT.0SS DiEANERY —ERERDEEMICSA DFEZMRLE T,

Open source software (OSS) development is advancing in arenas other than corporations and
institutions. This Research Project first evaluates quantitative market value of OSS regarded
as external resources by IT enterprises. And, we sum up the utilization and the contribution of
0SS in Japanese IT enterprises by a questionnaire survey. Moreover, by connecting these data
to internal resources data such as capital stock and labor quantity, we study the economic
effect on IT industry’s productivity brought about by the utilization and the contribution of OSS.
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Research on new properties in high-performance dielectrics and piezoelectrics
~ Fluorine substitution in Barium Titanate induces novel properties. ~

HERARE  ZH Bt &G - %0
ME FEFBEETE - Bd%)
Leader : Shinya Tsukada (Assistant professor,Faculty of Education)
Yukikuni Akishige (Professor,Faculty of Education)

SIRARZTLRINSHIT U TWVSIEL [T b hU D ABRTF & VB NU D LCHEWNTH
LLWHBZHERULFXUIC. SRCIVYRZRASEHILET, YEOHEDAETLEDSC
EDPDDFEUE. COMER, MLZSBRDRNOME (EER) PEIZEA DMH (F
BIF) DRFE(CRILDOIREMEN S D F T,

A new phenomenon was discovered in ‘KF-substituted Barium Titanate”which we have
studied for a long time in Shimane University. We found a phenomenon that evaporation of
fluorine by annealing in a high temperature can change the material’ s property greatly. We
believe that this finding concerning the characteristics of the material can contribute to the
development of piezoelectric and dielectric materials.
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Structure research of the typography in movie expression
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Mitsuru Kotani (Associate Professor, Faculty of Education)
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ERVEVWEZBZTVBIETTT . ETTA VHIERH TORBRBZD EIC, SBES
([CHBUENMET THEI[TA RIS T « |OEAEERZELCA LD EEATNET, €I T,
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IO OBl - BoE  EFOEELEPHENER  fiFEOIET MR THOSMC UKD Eidy
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In this study, in order to make the skills and theories of typography widely understood by
ordinary people, | have narrowed the subject down to motion pictures, through which we can
enjoy various experiences vicariously. By analyzing the structures of each film's title logo and
credits, | have tried to make clear the skills and technigues employed there, the history of
fonts, the social background and even the producers' concepts reflected in those fonts.
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Development of simple and quick measurement of DNase | using microchip
electrophoresis to be applied to clinical diagnosis of acute myocardial infarction
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Leader : Junko Fujihara (Assistant Professor,Faculty of Medicine)
Haruo Takeshita (Professor,Faculty of Medicine)
Yasuhisa Fujita (Professor,Interdisciplinary Graduate School of Science and Engineering)

RN OFEEDRHAEHT BRI EM TRZNET 2 CEDHSN , FON RRICEEHC
TOMUWVN—A—HWIESNTVE T, AEBIFIMEICSFS DNA f#EESR | (DNase )
EEDY, FENDS 2 FECED CREHIC—BM ERZRT CEZ RN S5SNI LTHBD
(K1), FRRLEREOHEROZIN —H—E L COBRMZER LI Ui, & ZDDIERD
M5 DNase VEHAEEAIREEZEL  BRIDADRE T U, 2CC, SEINAI0F v

BRUKEIMTZ BT | #TiR7E DNase | OibRAIE EZDRFEZHH & Ui,

As early diagnosis and medical treatment improve the life prognosis of AMI patients, new
markers which can diagnose AMI at an early stage are needed. We have found that the DNase
| activity in serum exhibited a marked increase within 2 hours after the onset of AMI (Fig.1) and
confirmed its usefulness as a novel diagnostic marker for AMI. However, conventional methods
to measure the DNase | activity took a long time and their clinical application was difficult. This
time, a method for quick measurement of DNase | activity was developed by using microchip
electrophoresis.
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Development of new antituberculous drugs based on the drug targets related to
virulence factors interfering with macrophage functions
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Leader : Haruaki Tomioka (Professor, Faculty of Medicine)
Cooperator: Chiaki Sano (Associate Professor, Faculty of Medicine)
Yutaka Tatano (Assistant Professor, Faculty of Medicine)
Yuichi Kanehiro (Assistant Professor, Faculty of Medicine)

LERIMIEEZE HIV BREETOHSEEDBIINMEGARZET I FITRELFDDICLTHD,
TAEHAR DI HE & SRIMIMERERANDIINC RO BIFVFTRNEEE, FICHRRERE P RIRRIDRS
BEICEWEERDORFENBIKDOSNTNE T, FFHTIE, TRAEF CTOFRNELIEOFRFIN
MEBEZA DD, HLWLWT A TOTIEREDREFED IO DEAITHIDIRRZE EDK S (TEH T
DHEESBRICUD, BREFRRBEECOIIDBRHECERLT A bAHAY - XY D=0 D
FERICREDDHIEAY I T IMmERICNA LT, TNZEBEL I HEMEDEL DRREAFICHRE
B, TNORERTFOIFEPENEREEICDVT, FILWLEY A TOERIENOHREMRFTE D
BhED S EDIREIZEDH TNE T,

Worldwide, tuberculosis (TB) remains the most frequent and important infectious disease to cause morbidity
and death. However, the development of new drugs for the treatment and prophylaxis of TB has been slow.
Therefore, novel types of antituberculous drugs, which act on the unique drug targets in Mycobacterium
tuberculosis (MTB), particularly the drug targets related to the establishment of mycobacterial dormancy
and persistency in host macrophages, are urgently needed. In this context, it should be noted that current
antituberculous drugs mostly target the metabolic reactions and proteins which are essential for the growth
of MTB in extracellular milieus. It may also be promising to develop another type of drug that exhibits an
inhibitory action against bacterial virulence factors which cross-talk and interfere with signaling pathways
of MTB-infected host immunocompetent cells such as macrophages and T cells, thereby changing the
intracellular milieus favorable to intramacrophage survival and growth of infected bacilli. In this study, we are
performing approaches to identify and establish novel potential drug targets in MTB, especially those related
to mycobacterial virulence factors interfering with host macrophage functions, particularly those acting upon
intracellular signaling pathways of macrophages.
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Technology of Disinfection and Deactivation of Virus by Using New Type of Ultra-
Violet Lamp
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Toshio Sato (Professor, Faculty of Life and Environmental Science)
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Water safety is established by microbiological and chemical security such as disinfection of pathogenic
microbes and decomposition of harmful chemical compounds to harmless. World population exceeded 7
billion in 2011, of which about 1 billion people are short of safe drinking water. Furthermore, the number of
people who cannot use water more than 500t per year, the people “absolutely in short of water’,is estimated
to reach 1,800 million in 2025. The development of the new type of ultra-violet lamp is carried out as part
of the development of recycling water technology with less energy needed. This new type of ultra-violet
lamp can be used not only for disinfection of microbes and decomposition of harmful chemical compounds in
water but also for deactivation of virus and decomposition of volatile harmful compounds in air.
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