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4,620,000 patients diagnosed as having dementia in Japan 
- the prospects for the future in the dementia era - 
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Nυý>f8K2̪ͥMɇÐNIFIВÞȭ8.<CʳΏ2ʷ=fODh.1Гþ?̣/dg

fͥŧK<IВĄεͮͿOɰȠ2ȓ7dgc.Г8gNϚ<IPВͽ˝ˈʹˋOmain streamJ

If̴˥̌Ĉ˪K̂˥˪KOϙJ`ͦf8K2ČɘfГ�²ƨÝˇOνĢˈʯͶå2c-â

JВ̴˥̌Ĉ˪JPMDS-UPDRSⅢj¾CfͶåȑɬNВĘɱˏ�²¬K<IHohen-YahrčϽ

jʹ-fГ8gNƣ<Î˥˪JPṲ̈̌O]jͶåȑɬNʹ-f8K2Ƅ-ГǚFIВǛdg

C̍ɜ2CK/Ɏ˒MĈƞJIFCK<I`В8gJPNeurologyaParkinsonism Џ Related 

disorderK-FCƕ͘ͼNPaccept:g?В̴˥̌Ĉ˪KO˝ͦOĄɎPǛdgM-8KNMfГ

ɶ˪ϳŶ1dOˣŗNƠ^źŌ`В8.<C̰ɈjȭNĄɎ:gI-M-OJPM-Dh.1Г

ȿźjͦI-fKВͽ˝ˈK-.ˇǳj³\K_NˆǫK<IȏFIÄΏO˖ϚjɧͰ<c.

K<I-fĈƞaВʹȹŸʜaͽ˝ɯ̲Ͷå�²¬ВʹȹĭOƮǩВ�o±¡²t²Ncfʹ

ȹɢȎOȊéMLВdesignOɼϢJȿN̴˥̌Ĉ˪a̢ƿ̂˥˪KproductOĄɎ2ͦά_M-

ĈƞOÍÄ2Ƅ-Г 

ɔÖOČˍNICeВʳʯjì˜<C¶JВce³ƯOͽ˝ˈOʵͬKВĄεͮͿjŸN<

C˝ͦOⅠ˰jʃ_Ήʟ<C4ǧ.Г 
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*ˁ� ɸ+ 

ƾǹ13ƿ3ɍ�  ͔ʺéò͙ʷƅƕĭƕφĭƕ˪� İɨ 

ƾǹ15ƿ3ɍ�  ͔ʺéò͙ʷƅƕˇϟĈ˪˟ëĭ� ̊Â 

ƾǹ19ƿ3ɍ�  ͔ʺéò͙ʷƅƕƅƕϟĈ˪̄ĭƕ˟˱˪ĳƀ˭� İɨ 

ƾǹ21ƿ4ɍТƾǹ23ƿ3ɍ 

əÉχĭƕ̕Ň˟˱ǿ˩ưª�А˥̌ˇʵƕφϖБŭĈˀƕ 

ƾǹ23ƿ4ɍТƾǹ24ƿ3ɍ 

͔ʺéò͙ʷƅƕˇϟ̕ŇʹˋĈ˪ Ήƹ 

ƾǹ24ƿ4ɍ�  ϲƆŹЈЌ̤ĭˋ�°�²/PET-CTͽ˝ˈ˟˱�°�² Ċȱȗ 

ƾǹ25ƿЗɍТƾǹ30ƿ3ɍ31ɀ 

 ɮʏȺχƸ̴˥̌ƃ˪ˇϟ Ĉ˪ͽ˝ˈʹȹ�°�² φϕ 

ƾǹ29ƿ4ɍТ ͔ʺéò͙ʷƅƕȯǨ̕ŇĈ˪ ƚŖȱȗ 

ƾǹ30ƿ4ɍТ ˥Ɖƴɶ˪ƅƕЈЌ̤Ĉ˪� ͽ˝ˈ±ЈЌ̤̕ŇĈ˪ ȱȗ 

*Ζɣ˷+�  

ɀɔͽ˝ˈƕÖ ƥϖĭВȑƧĭ 

ɀɔĭƹÖͽƘʸɨĭ 

Ƅȳ÷ˇ̤WOƣǥɬʜĩ�²�°y|²��®�o� 

*ǿ� Ʈ+�  

ɀɔͽ˝ˈƕÖ 

*ƕ� Ö+�  

ɀɔ˥̌ˇʵƕÖ 

ɀɔĈ˪ƕÖ 

ɀɔ�²v°�°ˇ±νĢϦƜˆǫƕÖ 

ɀɔȽ͗ĭƕÖ 

�²ƨÝŴͽ˝ˈ˟˱Ö 

m¬��o¡²ˇ˟˱Ö� � � Î 

*ˤ� Ö+�  

ɀɔͽ˝ˈƕÖˈ âźŌɋƢɞƐŖ 

*ʍ� Ģ+�  

�²ƨÝŴͽ˝ˈ˟˱Ö ºÊВȚƊĭ 

�²ƨÝŴͽ˝ˈ} ²����¯²xəÉ ϾŚĭ 

ʇІHTL0018318NϚ>fƥϖƝƐŖÖƐŖ 



PtenJh ��ÊÖůǍ9ǬƣǏůǍȖ<ȅȗ93<ȟó�

čȓȺƱŘĬƖ�Ɠȴ������G�$8�4-0/I ]pinpf�';3��DI ��ȵ�
 

 11 

RyqR{WlvItN<nXyçǏ;(-D°š 
Effects of chewing during stress on the rat brain 
 
AþŚ«Ň 
AToshiharu Yamamoto 
 
ƦéăŶƪçî� ¾ǐƪîǯč� ȫŲǏůǍî 
Division of Neuroscience and Higher Brain Functions, Department 
of Oral Science, Kanagawa Dental University 
 
 ŀ̷ţƗOʍʹ2Јɱ̴ɯ̲WǓϰjĺZ>8K2˝dgI-fГǺ$P���·NM6
f�¨²o°yOġɜjª��̴O·ϳŶJɃd1N<I3CГǚɘВ���Nǥ˹>f˥

̱̌̈P c-Fos jȑɬK<IɧČ:gI3C2ВǺ$Pǥ˹ǩOɁ- pERK (phosphorylated 

extracellular signal-regulated kinase)jȑɬK<I˟˱jκ_I-fГ 

� ͨǃ·φP̀ǘ˥̌̄OЈɱ½ɝK:gВ���Nǥ˹>f̴ϳŶO³GJIfГȌɖ�

��jΐ͌>fKВi?1 15 čOΐ͌Jͨǃ·φƛôɡO pERK ÿ˅ϡḵ̌̈2͏ɃNž

Ĝ>fГ8O 15 čO���ΐ͌½N�¨²o°yj:@fKВƛôɡNM6f���;

ƧǩOÿ˅ϡḵ̌̈žĜ2ȅē:gf8K2Ƀd1N:gI-fГ 

� ƅ̴Ϋ̘̄NƮ>ƳˑΙPВĈ—ǲͩjŋ_Cˮ$OǲͩǮźȌŇϳŶOSKGK:gВ

ƅ̴Ϋ̘̄ȌŇύJIfKňɇNВǢ—ēǝjŋ_C̀ǘ˥̌̄Oēǝj`Ȋ.K:gfГ

Ȍɖ���jΐ͌>fKВ8OϳŶNM-I`ВpERK ÿ˅ϡḵ̌̈2žĜ>fГͨǃ·φ

KňɫNВ���½O�¨²o°yP8Oÿ˅ϡḵ̌̈OžĜjȅē>fГ8gdO8KP

�¨²o°y2ͨǃ·φaƳˑΙJĿƞ>f���Ǐǆj̗Œ<I-fŁ̲ǩ2ˣŗ:g

fГ 

� -F[.Вň=Ϋ̘̄OSKGJIfƺʯŦJP���½O�¨²o°yNƣ>fǥ˹2

˃MfГƺʯŦJPВ���ΐ͌2ňɫN pERKÿ˅ϡḵ̌̈jžĜ:@f2В���½

O�¨²o°yPAOÿ˅ϡḵ̌̈ȳOžĜjžƽ<I-f8K2Ƀd1NMFCГ8O8K

PВƺʯŦ2���·�¨²o°yNƣ<Вͨǃ·φaƳˑΙKP˃MfƫϯJǥ˹<I-

f8Kjˣŗ>fГ 
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*ˁɸ+ 

1977ƿ� ȺʢƅƕʵƕφВ� ʷʭƕ˪� İɨ 

1977ƿ� ʝΕĭ˪ƅƕВ� ͬĖƕ˶ÅΉǇ� Ğȁ 

1985ƿ� ¡���ƅƕĭƕφВʷʵƕȱƛ� ƚŖ˟˱Ŗ 

1987ƿ� ±�¯ƅƕĭƕφВͬĖƕȱƛ� ƚŖ˟˱Ŗ 

1992ƿ� ˥Ɖƴɶ˪ƅƕВʷʭƕȱƛ� Ğȁ 

1996ƿ� ň¶� Ήƹ 

2002ƿ� ň¶� ĞȱȗАĊȱȗБ 

2013ƿ� ˥Ɖƴɶ˪ƅƕВŀ̷˪ƕΉǇ� Ċȱȗ 

2019ƿ� ˥Ɖƴɶ˪ƅƕВʮÔȱȗ 

ʳűŃfГ 

 

*ƕÙ+ 

1985ƿ� ĭƕĳƀАʝΕĭ˪ƅƕБ 

1995ƿ� ĳƀАʵƕБАȺʢƅƕБ 

 

*ƥϖ+ 

˥̌˪ƕ 

Ĉčʉƕ 
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nXyÊÖůǍȟó;BD�ţƦƻůǍ=<ĘȤ 
Influences of impairments in the function of mastication on 
central nervous systems of rats 
 
"ÃŜ� ē 
"Hiroshi Yoshimura 
 
Ĝāçîçîț¶ŶǛîƤưȊ� ¾ǐ©ìƓƑî©Ȏ 
Department of Molecular Oral Physiology, Institute of Biomedical Sciences,   
The Tokushima University Graduate School  
 
őťɯ̲2ϦƜ:gCŻŇВɳƼKP˃MfνĢǩČěKǲͩǩāěNceВ½ɝ˥̌̄N

Ƃĩ2ǌ3Μ8:gf8K2̣/dgfГƳˑΙPВŎͩD6JM4ВˉͩВĈ—ǲͩВʘǆ

ǲͩMLOǲͩǮźċʵВ:dNP̀ǘ˥̌̄aǮĢN`Ϛ¹<I-fГ\CВôɦʯɡPŠ

ͩ½ɝJIfɦʯˑΙNĜ/IƳˑΙАŎͩύБK`˥̌θ̎jɎ<I-fГ:dNВǮĢa

ˉ]NϚ>fˑΙ·ϳŶK`θ̎2IfГőťɯ̲OϦƜP8gdOϳŶNƩM1d?Ǔϰj

ĺZ>Ḳ/dgfГA8JВƳˑΙKôɦʯɡNM6f˥̌ɯ̲Nʋ˔<IВőťɯ̲ϦƜ

2˥̌ʍĢO¶ɂ\CPÚ·OLEdNƧ4O1ВLOc.MɯǄJƂĩ2;ˍ:gfO1N

G-IВ˥̌ʷʵƕˏȁʊjʹ-IXCГª��¶ϺO̓ɶjȈɶ>f8KJŀ̷ɯ̲2Ϧ

Ɯ:gCʯǳjßeЀ̮<CK8hАƄȳɶŞƈ̟БВƄȳɶŞƈ̟NM-IƳˑΙÖ̱ȳ

2|°�®²¬̟KɿΨ<IɎǱNʗƩ<IMeВϬʁĔʣNceǌ3Μ8:gfƳˑΙĈ~

y�¬×ȦζǆNG-I`ɎǱNÚ·<I-CГƄȳɶŞƈNcfƳˑΙWOāěÚ·2̱̈

ÝȳjʗƩ:@ВAgNce~���ʍĢ2¸ĮčKMeВ~y�¬×Ȧζǆ2Ú·<CŁ̲

ǩ2̣/dgfГɱNВª��O¶ϺNŀ̷Ĉ̝͞j͞˛<IœŇϚçjǭĩ:@IЀ̮<C

K8hАœŇ���¥�¬БВ|°�®²¬̟KɿΨ<IВŀ̷Ĉ̝͞͞˛ª��Oôɦʯ

ɡ1dͲϒ:gCȔĢǩʍĢO¶ɂ2ͽ_dgВ8O¶ɂP NMDAĿƞÝOʍĢNäƔ<I

-CГ���NcfȀɤÝOξʍĢ2ɢǅNIfO1`<gM-ГÑ¶O̍ɜPВƳˑΙВ

ôɦʯɡKAOōŪO˥̌θ̎j̣Ƕ>fKВőťɯ̲ϦƜ2ВŠͩ±ŎͩMLOĩƕǲͩǮ

źċʵNǮĢ̌ΠВ̀ǘ˥̌̄ВĈčʉ̄MLǑΠjÌ<IǓϰj¹/fŁ̲ǩjˣ<I-

fГËǙВőťɯ̲ϦƜ2ǌ3Μ8>θϓˏǓϰKAOɯǄjͬɃ<I-1M6gQMdM-Г�  
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1989ƿ 3ɍÀƵƅƕɶƕφİɨ 

1989ƿ 4ɍÉχƅƕϝƮˇϟ˟ëĭАɶ˪ŀ̷ƃ˪Б 

1992ƿ 4ɍÉχƅƕƅƕϟĭƕ˟˱˪Аͽ˝͗Ģ̴˪ƕБāƕ 

� � � АëÂИ1997ƿ 3ɍБ 

1996ƿ 6ɍϚͤĭ˪ƅƕĭƕφĞȁАʷʵƕБ 

2000ƿ 2ɍϏʆĭ˪ƅƕĭƕφĞȁАŀ̷˪ƕБ 

2004ƿ 5ɍϏʆĭ˪ƅƕĭƕφĊȱȗАϺŀ̷ƃ˪Б 

2012ƿ 6ɍǠƳƅƕƅƕϟĭɶ͓ƕ˟˱φȱȗАŀ̷čƒʷʵƕčύБ 
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ÌƵ)CƜƐND AβdcW]©ǥȌƹȴNeprilysinȵ*ep
Y`IfvƙG�β8+D) 
Expression of Neprilysin in Masseter Muscle Reduces Amyloid 
Burden in Brain. 
 
ûŠƒ� 
Takuya Kobayashi 
 
ĀĪ¶ƪçîŶîȊ� ǡƿuItcntyîǯč� ĴȧÕ{u¾ǐo`aoZvP

mtî©Ȏ 
Division of Dysphagia and Oral Rehabilitation Department of Prosthodontics and Oral 
Implantology School of Dentistry Iwate Medical University 
�

i2ŭOͽ˝ˈǫ̤ȳP 2025ƿN̅ 700´ÊВ2040ƿN 950´ÊВ2060ƿN 1150´ÊKВ

ɇÐKĄNžĜ>f8K2Țͯ:gI-fГͽ˝ˈO½J`m¬��o¡²Ŵͽ˝ˈOžĜ2

ϼ͏NMfKÃǰ:gI-fГ<1<Вm¬��o¡²ˇOɢɔˏʇˋ͓OϘˍPμgIMeВ

ʳűOK8hˍˈO«�x�lx�²Nƣ>fȪŜKÃϜ2ƣ˺O½ǢJIfГ 

m¬��o¡²Ŵͽ˝ˈPВ˥̌ˇʵƕˏ˟˱Вʷĩƕˏ˟˱Ncfm��¬|«°ŴOϦ

ƜА|«°ÒБay¬�¢°ϊ˥̌ɾÒВ:dNčƒʷʭƕˏ˟˱Ncfm¢®o�t�

z²�Ò2ˍ͛:gƘ˛<I-fГAOM1JВAβ čͬNϚ¹>f̴Ĉ¾ͥω̆JIf�

�«ªo~°АNEPБ2ʋ˔:gI-fГAβ ͐˰am¬��o¡²ˇOm¢®o�ˇǳOκ

͗K̴ĈO NEP �¬OÚ·jϚθH6f̍ɜ2̜eί<źŌ:gВm¬��o¡²ˇ¡p

�Oƅ̴ˑΙaʐЄJĜЌKĄN NEP Oˍʳ�¬2ϼ͏NÚ·>f8KВ��NM-I`

ňɫMÚ·2Μ8f2Ƀd1N:gВNEP�¬OÚ·K Aβ�¬2γ˖Ϛ>f8K2ˣ:

gI-fГήƿJPВ̴ĈO AβOx«mª°�Nƣ>f NEPOɓɥ;ƧOʇˋġɜ2źŌ:

gIMeВm¬��o¡²Ŵͽ˝ˈOʇˋǥʹNɐǖ2Ј\FI-fГ<1<ВРНСO̴W

OʃǢǩΪβO¤t��£PɃd1JPM-Г 

8g\JǺ$PВЇɣ˸JIfœ˸ce NEP 2ˍʳ<ȬČ:gI-f8Kj¡p�jʹ-

CƙІ1dɃ1K<CГ\CВœ˸ʍĢNǥ˹<ˍʳ<C NEP PВⅢgC̱̈a̛̋NǮź

j×π>fǔĚjȐG̼ƨ̱ÝOrv��²£N��z²�:gВµĹ˥̌jÌ<γ͗ǩΦ̇

ΪβNcFI̴Nβπ:gfK-.Òj˴IƙІj͗FI3CГAO̍ɜВœ˸Jˍʳ<C

NEP2ʐЄNˍʳ>f8KjɃd1K<CГɔ~° �p£JPВ8g\JOǺ$O˟˱ǹɜ

j̉Ì:@I-CD3Вőťɯ̲OʍǩPͽ˝ˈÃϜO³ĞKMe.fO1Вː:kKΆ2

J3gQǀ-JIfГ 
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2004ƿ� Ʋȁĭ˪ƅƕƅƕϟɶƕ˟˱˪� ëÂ 

2004ƿ� Ʋȁĭ˪ƅƕ� Ğȁ� Аɶ˪̔͠ƕ˶³ΉǇБ 

2010ƿ� Ʋȁĭ˪ƅƕ� šͱΉƹ� Аɶ˪̔͠ƕΉǇɎǃ̠ɶ̔͠ƕčύБ 

2014ƿ� Ʋȁĭ˪ƅƕ� Ήƹ� А̔͠±o°�ª°�ƕΉǇБ 

2015ƿ� Ʋȁĭ˪ƅƕ� ʮÔĊȱȗ� А̔͠±o°�ª°�ƕΉǇБ 

2017ƿ� Harvard School of Dental Medicine� Visiting Associate Professor (~2018ƿ)�  

2019ƿ� Ʋȁĭ˪ƅƕ� Ċȱȗ� А̔͠±o°�ª°�ƕΉǇ̔͠±o°�ª°�ƕčύБ 

2019ƿ� Ʋȁĭ˪ƅƕ� ȱȗА̔͠±o°�ª°�ƕΉǇȢϿŤ·±ŀ̷«��«�²~©°

ƕčύБ 

 

ɀɔ̔͠ɶ˪ƕÖ� ƥϖĭ±ȑƧĭ 
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ÊÖůǍ9ǬƣǏůǍG5:,gXPtNotM<İư 
Search for missing link between the brain circuits underlying the 
masticatory function and cognitive brain function.  
 
Aë� ǖƖ 1,2ȶSeog-Bae Oh2, Doyun Kim2 

AYoungnam Kang1,2, Seog-Bae2 Oh, Doyun Kim2 

 
1çȘçî�ȖƪîƤưƪ� Ǟ±ƓƑî 
2rJpçîŶîȊ� ƦƻƓƊî 
1Department of Behavioral Physiology, Osaka University Graduate School of Human 
Sciences 

2Department of Neurobiology, Seoul National University, School of Dentistry 
�

1987 ƿNm¢®o�42m¬��o¡²ˇАADБOόͥMΒÔŧƒJIf8K2źŌ:g

IÑɘВm¢®o�4jξęʸʷ>fτ×ƒȪƂ¡p�2 160ˮÑ¶Ϙˍ:gВ̽ƅM˟˱2

M:gI3CГAgdPĂIВm¢®o�4O͐˰2 ADˍˇOɌ¶ʎξ˭JIfKͮ.̍Ά

jȩȐ>f`O1Вǻ-PВA.<CÒƘO¶J͗igC˟˱JIfГ<1<Вm¢®o�4

j�²{��N<C AD ʇˋ͓OϘˍP8K9K4ƈȰNƻ<Вm¢®o�42˚NɌ¶ʎΒ

ÔŧƒJIf1L.1Nƅ3M˄Ś˵2Ï6dgCГ 

� ³ȻВŀ̷ɯ̲ϦƜNΜŧ>fͽ˝ˈ˟˱PВȿN̽ƅM˅ƕ˟˱O͟Ï62IeВ\CВ

œŇőťϦƜ¥�¬ĢʭNM-I`Вĕ̴ŸǅɡaʐЄO˥̱̌̈2ϦƜ:gВAO̍ɜВͽ

˝ͲǷϦƜ2ǌ3Μ8:gf8K2Ƀd1N:gI3CГ<1<ВœŇőťɯ̲jȊ.µĹ˥

̌̄Kͽ˝ͲǷ̴ɯ̲jGMR˥̌¤t��£2¸ɃM\\JIFCГAO missing link K`

ŏVX3`OOɳÝjɃd1N>f8K2В̍ƫВœŇőťϦƜNceͽ˝ͲǷϦƜ2ǌ3Μ

8:gf8KO˕βˏ͵ȎNMfḲ/dgfГ 

A8JВɔΉʟJPВ8g\JɃd1N:gI3C ADˍˇɯǄNM-Iόͥͨ:gI-f

ĕ̴ŸǅφOm��¬|«°ßĢǩ˥̟̌Kϭȷɡm��«°ßĢǩ˥̟̌Où3j

review <ВAgdO˥̌ɡKœŇőťɯ̲NM-I½ǢˏǔĚjɜC>µĹ˥̌½̴ΠɡKO

ˍʷƕˏВͬ ĖƕˏВ̫ ʵƕˏϚçjΆ>f8KNceВmissing link ˍͦO³ĞK<C-Г

8.<C missing link JPВNGFВBDNF, NT-3, TrkA/B/C, p75, NO (Oxidative stress) ˷2 ADˍ

ˇNϚ¹>f key molecule JIfŁ̲ǩ2Ј-Г8.<C8K1dВADˍˇNϚ¹>fɒ˝

OȺͧ¤t��£2В^<hВɶ˪ĭƕčύ1dˍͦ:gfOJPM-1Ḳ/dgfГ 
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*ˁɸ+ 

ɆŒ 52ƿ ƅϛƅƕɶƕφİɨ�  

ɆŒ 57ƿ Éχƅƕƅƕϟĳƀ˭ʷʵ̄ƥȫëÂ(ɆŒ 60ƿĭƕĳƀ) 

ɆŒ 60ƿ ÉχƅƕĭƕφĞȁАʷʵƕ˶³ΉǇБ 

ƾǹ 7ƿ ÉχƅƕĭƕφΉƹАʷʵƕ˶³ΉǇБ 

ƾǹ 9ƿ Éχƅƕƅƕϟĭƕ˟˱˪ĞȱȗАЈɱ̴˪ƕΉǇ˥̌ʷʭƕБ 

ƾǹ 12ƿ ĪʐοĭˋƅƕȱȗАŀ̷ʷʵƕБ 

ƾǹ 14ƿ ƅϛƅƕƅƕϟɶƕ˟˱˪ȱȗАŀ̷ʷʵƕБ 

ƾǹ 28ƿ ƅϛƅƕŉͻȱȗВ�p¬ƅƕȍ̦ȱȗ 

ƾǹ 29ƿТʳűИ ƅϛƅƕÊϙ˪ƕφȍ̦ȱȗВ�p¬ƅƕȍ̦ȱȗ 
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űĲGŔNDȫȲǇ<ÊÖǍƎ9ǬƣůǍ9<ȗȅ��

Association of masticatory performance and cognitive function 
�

AòǲŔƸȶ£ƕńçȶƨŴ�Ǔȶy»��ȶ�ǜ�ǄȶǙȎēúȶŪŘȩǂȶŞ

ƕǮwȶ¬ƕǕ�ȶŽȉw¤�

AYuki Murotani, Kodai Hatta, Motoyoshi Fukutake, Yusuke Mihara, Hitomi Sato, 
Hiromasa Hagino, Kaori Enoki, Matsuda Ken-ichi, Yoshinobu Maeda, Kazunori Ikebe 

 

çȘçîçîțŶîƤưƪȦ¾ǐůǍ§Đîǯč� ŔċǅŶǡƿîuȫȲǇŶƪî

©Ȏ�

Department of Prosthodontics, Gerodontology and Oral Rehabilitation, Osaka University 
Graduate School of Dentistry 
 

*˔ˏ+8g\JNɶȳ2Ƅ-YLͽ˝ɯ̲2Ј-8K2źŌ:gI-fГ<1<В>JNɰ

ȠjɎ>fЈЌ̤NM-I`ŀ̷ɯ̲2̒ȐJ3gQͽ˝ɯ̲Ú·jȅēJ3fOJPM-

Dh.1Г8g\JNɰȠjɎ>f̤NM6fŀ̷ɯ̲Kͽ˝ɯ̲KOϚθjźŌ<C`OP

ƩM-ГA8Jɔ˟˱PВŲŶЈЌ̤jƣΏNВόͥMŀ̷ɯ̲O³GJIfőť̲ʲKͽ˝

ɯ̲KOϚθNG-IɧͰj͗.8Kj˔ˏK<CГ 

*Ȼʊ+ƣΏ̤PВSONIC StudyNĸĜ<C 73ɷ̟K 83ɷ̟OŲŶűÛЈЌ̤ 1073ŉ (ʽǩ

535ŉВƋǩ 538ŉ)K<CГɞϱ˔PВőť̲ʲВͽ˝ɯ̲Вȱ̮ɸВ̌ʕʯʈВ̴İ½O

ȿǕВȝěВƬÛǒǳВƃČϷǆK<CГMMőť̲ʲPВɧɞʹy¢�«²jʹ-I�|m

ʊNIͶå<ВƣΏ̤jɻƔɶȳKőť�|mNcFIÑ·O 4̟NčϽ<CИ20ɶÑ¶А20

ɶÑ¶̟БЙ20ɶɒʚőť̲ʲ�|m 0Т2АÚ·̟БЙ3Т5АrG.̟БЙ6Т9А”ƌ̟БГ̠

ɶ͞˛̤P̠ɶj͞˛<IʙƘ<CГͽ˝ɯ̲OͶåPɀɔͿʬ Montreal Cognitive Assessment 

(MoCA-J) jʹ-CГ̏ͯƕˏčɛPВőť̲ʲKͽ˝ɯ̲KOϚθjɧͰ>fC_N³“ĩ

̖ǒ¥�¬jʹ-CГ 

*̍ɜḲơ+MoCA-JO½ƇðP 20ɶÑ¶̟J 23.0ВÚ·̟J 21.0ВrG.̟J 22.0В”ƌ

̟J 22.5JIFCГɱN˔ˏƂȳj MoCA-JǛʧK<C³“ĩ̖ǒ¥�¬NIɧͰj͗FC̍

ɜВ 20ɶÑ¶̟jŸʜK<CŻŇВÚ·̟АϮɬʜĩçȳ; B=-0.58, p=0.02БPͽ˝ɯ̲NɎ

ǱMϚθjͽ_C2ВrG.̟ АB=-0.38, p=0.159БВ”ƌ̟АB=-0.068, p=0.851БPͽ˝ɯ̲

NɎǱMϚθjͽ_M1FCГɔ˟˱ceВɶjŞƈ<I-I`ςĎMɶ˪̔͠ʇˋ˷Nce

ŀ̷ɯ̲j̒Ȑ>f8KJͽ˝ɯ̲2̒Ȑ:gfŁ̲ǩ2ˣ:gCГ 

� �
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ǬƣůǍ�{ğǇ;(-D¾ǐůǍ9ǏƄ±9<ȗȅĝ�

Relationship between oral function and brain activity in cognitive decline patients 
�

AŚȖ�è �ȶȓā�èŕ �ȶ�z� �ȶyȁų� �ȶȣþ¤Ɠ �ȶƏǃ²Á �ȶŽz

µ 	ȶơȒȠè 
ȶŘŚ�Ė ��

%Yuta Honma1ВShintaro Nagashima1ВMakoto Inoue1ВMasato Minabe1ВNorio� Aoyama1В

Katsushi Tamaki2ВTadashi Ikegami3ВYuta Manabe4ВKatsuhiko Kimoto1 

 
�ƦéăŶƪçîçîț�ŶîƤưƪ�¾ǐƼÂ¶ƛîǯč�
�ƦéăŶƪçîçîț�ŶîƤưƪ�¢ǻƶƑ¶Ŷîǯč�
	ƦéăŶƪçî�ýƙț�Ɨ�ǨĿƪ�

ƦéăŶƪçîȚýƙț�ǬƣƚuȫȲǇǀÂ¦ƪ�
1Department of Oral Interdisciplinary MedicineВGraduate School of DentistryВKanagawa 
Dental University 

2Department of General Medicine and DentistryВGraduate School of DentistryВKanagawa 
Dental University 

3Department of Diagnostic ImagingВKanagawa Dental University Hospital 
4Department of Dementia and Geriatric Internal MedicineВKanagawa Dental University 
Hospital 

 

8Г˔ˏ�

� ɀɔJPВήƿÊŀNƣ>fЈЌ̤OĚŇ2žĜ<I-fГAgNØ-ĭƕˏMdTNˤÖ

ˏNǸǦ:gI-fŚϹO³GK<Iͽ˝ˈǫ̤OžĜ2ȓ7dgfГɔƕϝƮˇϟJPВ

	��, ƿǆ1dɀɔͽ˝ˈƕÖƥϖĭNcfͽ˝ˈOʇˋj͗.6ͽ˝ˈ±ЈЌ̤̕ŇĈ˪7j

Ⱥͳ<Вͽ˝ˈǫ̤Nƣ<I 01� Ncf̴OǒǳK̴͖ʎ~°�yª�njʹ-I̴͖ʎOʯ

ǳjͪơ<I-fГ�

ɔ˟˱JPВͽ˝ˈ±ЈЌ̤̕ŇĈ˪jĿʹ<Cǫ̤Nƣ<Вŀ̷ɯ̲ɧɞjƙȼ>f8K

JВŀ̷ɯ̲K̴Oɯ̲±ǒǳKOϚθjčɛ<Вŀ̷ʶŽNcfͽ˝ˈÃϜOŁ̲ǩjɭ̇

>fÄj˔ˏK>fГ�

9ГȻʊ�

� ɔ˟˱OƣΏ̤PВ	��, ƿ , ɍТ	��- ƿ ( ɍN˥Ɖƴɶ˪ƅƕϝƮˇϟ6ͽ˝ˈ±ЈЌ̤

̕ŇĈ˪7NĿʹ<Cǫ̤O.EВŀ̷ɯ̲ɧɞjĿʹ<C �	 ŉ�ʽ 
 ŉВƋ - ŉВƾųƿЌ

�,�� ɷ3,��	jƣΏK<CГ�

� ƣΏ̤Nƣ<IPВͽ˝ˈʹȹOC_OɧɞNĜ/Вɶơ̄̋ɧɞ±ŀ̷ɯ̲ɧɞj͗-В

ŀ̷ɯ̲K̴ʍĢOϚθǩj��m¡°ϲÙ˖Ϛçȳjʹ-IɧƘ<CГ̏ ͯƕˏɎǱʂʜP

)ЎK<CГ�

�Г̍ɜḲơ�
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˖ϚčɛO̍ɜВĕȻƺʯŦOɯ̲Ú·K̶̹˸φōŪϕАp.�����(���2.���,�БВͅŰ

А�.���
��2.���
)БВ±²ª¬�nm�|v�~�Аp.���
	��2.����-БВŤ·ɯ А̲�.���	��

2.��
БN˖Ϛjͽ_CГĕȻƺʯŦPǲǮaͲǷjŅfϳŶJIeВÚ·>fKǱɲÚ·

a}¬|��mjˍˈ>f8K2˝dgI-fГ˸ ɯ̲K<I̶̹˸φōŪϕ2Ǒ<Вͅ ŰВ

±²ª¬�nm�|v�~�ВŤ·ɯ̲`ňɫN˸ɯ̲Ḳ/fKВËŦO̍ɜKŇ͂>fГ

ËǙPВ:dN͝І̤ȳjža<Вͽ˝ˈʹȹ̍ɜaĂΣˏȿǕɸ`Ĝ/IɧͰ<I-4ÃƘ

JIfГ�

�ñʵƢɞƐŖÖŉИ˥Ɖƴɶ˪ƅƕ˟˱ñʵƢɞƐŖÖВȃͽ˂ńИ˶ )
) ˂	�

� �
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ÊÖ<�¡*¢ǒĝƁģ;¼?NĘȤ�

Influence of general attention by masticatory intervention 
�

Aȓā�èŕ �ȶçȎŋĻ �ȶûȎĒƽ �ȶņħĉ �ȶơȒȠè 	ȶŘŚ�Ė ��

%Shintaro Nagashima1, Akinori Ohno1, Yumie Ono2, Noriyuki Hoshi1, Yuta Manabe3,  
 Katsuhiko Kimoto1 

 

�ƦéăŶƪçîçîțŶîƤưƪ� ¾ǐƼÂ¶ƛîǯč� ǡƿuItcntyî�
�ŅſçîƑąîȊȢŹȢìƓÉîƪ�
	ƦéăŶƪçîȚýƙț� ǬƣƚuȫȲǇǀÂ¦ƪ�
1Department of Oral Interdisciplinary Medicine (Prosthodontics & Oral Implantology), 
Graduate School of Dentistry, Kanagawa Dental University 
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ήƿВͽ˝ˈǫ̤OȳPžĜO³δjέFIMeВʇˋʊOϘˍKňɇNAOÃϜʊNËʋ

˔2Ⅰ\FI-fГ8g\JNőťKͽ˝ɯ̲KOϚθNG-IƄ4OźŌ2If2ВAOr

��°�PɒDˡ˴:gI-M-ГA8JǺ$PВͽ˝Ϲjʹ-őťKͽ˝ɯ̲KOϚθǩ

NG-Iɞ<ВőťNcfͽ˝ɯ̲ʗ͜OÃϜOŁ̲ǩNG-IɧͰ<COJźŌ>fГ 

͝І̤jϺŀ̷̄NŚϹOM-òƼǹÊ 35 ŉАƾųƿЌ 56.8±4.8 ɷБK<ВǺ$2͗FC

þ͗˟˱Jσȉ:gCĂ“ǩʋǱϹλ͗ɇOɳ˹ʲKļǥɇϙВ\C̴ʍĢOȑɬK<Iĕ

ϵĕύOϊ̆ĩ�¥y®�°Аoxy-HbБʤǆjВfNIRSjʹ-Iͯʙ<ÌāĕǙJOƷj̏ͯ

čɛ<CГϹK��j 5 Ŧ̜eί<ВÌāK<I 1 čϙВ�Þ`<M-ɗÓАN ̟БВ�

u£jőť>fɗÓАM̟БВ=Ξ]j͗.ɗÓАS̟БВÑ¶ 3ɗÓjAgBg͗-ВAO

ǙĉTϹK��j 5Ŧ̜eί<ВÌāĕǙOɳ˹ʲKļǥɇϙjͯʙ<CГAOǙВǛd

gCͯʙ�²�jÌāĕВÌāǙ IА˕ǙБВÌāǙ IIА4čǙБJɿΨ<CГÌāĕǙJO oxy-Hb

ʤǆOɌƅðjВņ̟ϙKņÌāϙKJÅýψ̝čȲčɛj͗-ВAOǙ Bonferroni͠ɳÏ3

OƄόɿΨj͗FCГͬɛNPВSPSS® 22.0 for Windows® (SPSS Inc., Chicago, IL, USA)jʹ-

CГ 

AO̍ɜВɳ˹ʲNM-IPВĂIO̟JɎǱMƷPͽ_dgM1FCГļǥɇϙNM-I

PВM ̟JÌāĕ1dÌāǙ IВS ̟JÌāĕ1dÌāǙ I K II NɎǱMʗƩ2ͽ_dgCГ

Oxy-HbʤǆPВM̟ВS̟NM-IÌāNcfžĜøŊjˣ<CГʮN M̟JÌāĕ1dÌ

āǙ INɎǱN¶ɂ<ВAOǙВÌāǙ IIJɎǱNÚ·<CГ8gdO̍ɜceВőťPВΞ

]KňɫNĂ“ǩʋǱG\eʋǱěaͩϋ�¬j³ξǩNŊ¶:@ВAOġɜNPĕϵĕ

ύ2Ϛ¹<I-fŁ̲ǩ2ˣŗ:gCГ 
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Ŷƪ9Ǭƣƚ―ǦÑƐà8¨�DǬƣƚ<�9ôł― 
Dentistry and dementia - People with dementia and families in 
home care dentistry - 
 
"ǘǲ� Ŵ 
"Takeshi Kikutani  
 
ŃŚŶƪçî� ¾ǐo`aoZvPmtæĵMo^XM 
Tama Oral Rehabilitation Clinic, The Nippon Dental University 
 

“ͽ˝ˈ”˲ʩNʹȹ:gCAOˇŉPВ8g\JϕƿĄNξ9<I3CƝȾjǯi<\>Г

8g1dВLkM8K2Μ3IВLO4d-̑4ODh.Гͽ˝ˈK-.͎ͮ2ˣ>ˇʁNM

-IPВɀƼʷʍNǓϰjĺZ>ˈʯ2Čʳ<ВɀƼʷʍjβfC_NƝȾjP=_Ƅ4OÊ

CEOȩȟ2ǣͥKMe\>Г“ϿXf8K”NG-I`ɫ$Mͽ˝ˈN\Gifˈʯ2ʳgВ

ƝȾjũǯ:@\>ГMϿÄjĕN<I`M1M1ϿXI4gM-Вŀ-FR-NϴǎFI<

\FIɇȇʣ<4^@8^MLВAOˈʯPɫ$J>ГAkMK3ƝȾPВ˨Oȸʵ2ʁNā

dM-O1<dКɅ1dɁϿ-DFC6LВ˨ 2ɮľe>fKJ`ǧFI-fO1<dКML

KǬ]\>Гɶ˪OŚϹ`ňɫJ>ГɌήВEFK`ɶ�ª~j<I-fɫƒ2M-Гȁ×F

II7c.K<I`-a2fMLJ>Г 

ϿXf8KPÊʷNKFIɌƅOɩ<]J>ГƝȾDkdkOϿÄPÞNM-I`162/

OM-`OJ>Гͽ˝ˈOǫ̤:kaȩ/fƝȾOː:kNM-I`ňɫJ>Г<1<Вͽ˝

ˈN\Gifɫ$Mˈʯ2ВAOɩ<-P?OɇϙjũǯOɇϙWKƂ/I<\-\>Г 

ͽ˝ˈOÌΎNM-IɌƅOŚϹPВˈʯOʵͬOϫ<:NIe\>ГËͮFC8K`Ǥg

I<\.SL-`OǤgВƝȾOϻ>dǤgI<\.ƈͽВMϏaʭNƣ>fSL-ŷ˛Вǜ

ǗВƈ˦ML-h-hMˈʯjВƝȾPʵͬJ3?ВȔeŦ:gI<\-\>Г“ͽ˝ˈjʵ

ͬ>f”В8kM͎ͮJÐ͛:gfc.NВͽ˝ˈOˈʯjʵͬ<¶ȁMƣǥ2Ł̲NMfK

ÌΎ2ȹʩNɩNMe\>Г:\;\M͗ĢNƣ<ВƩ<AOʵʻ2ʵͬJ3fc.NMfKВ

ɩ<-ϿÄɇϙjľeǾ@f8K2J3\>ГA<IВMfX4Ɂ-ɶ˪Ŀʹ`MĦ_<\>Г

ͽ˝ˈOˈʯNcFIPɁɐNɶ˪Ŀʹ2ũϫNMf1dJ>Г 

ɔΉʟJPВ˨ 2űƖOǫ̤:kaƝȾNȱ/I`dFCC4:kǑІjŸNM<<\

>Г 
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2005ƿ 4ɍ ɀɔɶ˪ƅƕ� Ğȱȗ 

2010ƿ 4ɍ ɀɔɶ˪ƅƕ� ȱȗ 

2010ƿ 6ɍ ɀɔɶ˪ƅƕƅƕϟ� ʷŐɶƕ˟˱˪̿ǃŀ̷ɯ̲ƕ� ȱȗ 

2012ƿ 1ɍ əÉĭ˪ƅƕ� ćÔȱȗ 

2012ƿ 10ɍ ɀɔɶ˪ƅƕ� ŀ̷«��«�²~©°ƄȤx«��x� ϟϕ 

 

əÉĭ˪ƅƕćÔȱȗВǂƳƅƕƚŖȱȗВƱưƅƕϮƼĥΉƹВɀɔƅƕɚǽɶƕφϮƼĥ

Ήƹ 

 

ƾǹ 26Т28ƿǆĵʷĠù˪ƕ˟˱Δ͠ĞϏАϕƤ˪ƕ̕Ň˟˱ÄɨБ&ŲŶĨȏzmNM6f

ȢϿŤ·McTɟЁȩȟOC_OͶå�²¬OϘˍKAOɎʹǩNϚ>fɧͰ'¾Ô˟˱̤ 

 

*͏ɋ+ 

(�q}o�±²ª¬�o¬Oʹ1C)ĭɶ͓Čʬ 

(IMCO̢-Pͅ1dƏ\f²Ëɀ1dJ3fŀO½OzmO>XI)РОПČʬ 

(MŀВǍFI-\@k1КŢ]N4-±ϿXN4-Pɶ˪ĭϟJ˖΄J3\>� ǫ̤:kO

C_O±²ª¬�o¬Kŀ̷ɯ̲Ú·ˈOɔ)ĭɶ͓Čʬ 

(̐JͦIi1f²ͽ˝ˈ&ϿÄOũFCЍ'N˹/\>)ƋƒɟЁƅƕČʬ 

(̐JͦIi1f²āgɶOMǬ]ͬʄ)ƋƒɟЁƅƕČʬ 

(ϿXfÌΎ2\f9Ki1fɔ)¤�ntČʬ 

(ЈЌ̤Oŀ̷ɯ̲Ͷå NAVI)ĭɶ͓Čʬ 

(Ÿˢ1dƕVŀ̷zm)ƕ˟ 

(ūͬ� ÌΎOC_Oŀ̷zm)Ή΄ˤ 
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ȫȲǇ;(-DÔǤuÈǤȟó 
Smell and taste dysfunction in the elderly 
 
◯yȀȫÓ 
◯Takaki Miwa 
 
Ȑž¶ƪçî� ǈȰÍÒƪ 
Department of Otorhinolaryngology, Kanazawa Medical University 
 
� ЈЌ̤NM6fŠͩВŎͩOÚ·KAgNØ.ŚϹʧNG-IźŌ>fГͨ ͩąͩKňɫВ

ĜЌNØ-ŠͩВŎͩɯ̲`Ú·>fГ<1<ВͨͩВ̨ͩK˃MfʧPВAgdOÚ·Nɔ

Ê2ʁH3N4-8KJIfГŲŶűÛO 60ɷÑ¶jƣΏK<CɞJPВƣΏO 67ЎNŠ

ͩÚ·jͽ_В45ЎNŎͩÚ·jͽ_CГ\CВ31Ў2ŠͩВŎͩK`Ú·<I-CГŠͩϦ

Ɯǫ̤2ɀƼʷʍNM-IȩϦjɘ<I-fOPВ&ϿŕO̵ȰNʁH1M-'&u�ʞgNʁ

H1M-'&ϿXʭ2M-<4M-'&ȸʵOŎÏ62J3M-'&ʪNʁH1M-'MLJI

fГɔÊNŠͩÚ·Òͩ2M-KВĴϠNʁH1?N͝Ɯ2ĺVŁ̲ǩ2IfГ\CВЈЌ

̤OŠͩВŎͩÚ·2ͽ˝ˈВ�o¬KϚθ>f8K`ŚϹK<Iȓ7dgfГŠͩÚ·̤

PΧǆͽ˝ϦƜjˍˈ>fĴϠǆ2ВŠͩɳƼ̤KɿΨ<I 1.5îKMeВɊNΧǆͽ˝ϦƜ

1dm¬��o¡²ˇWOˬ͗2ВŠͩÚ·OƔűNceġʲNMf8K2źŌ:gI-fГ

igigOòƼ̤ВMCIǫ̤Вm¬��o¡²ˇǫ̤jƣΏK<C˟˱JPВˆǫOκ͗KK

`NŠͩňƘ̲ě2Ú·<ВMRINM-IŠʴOÝ˰2ʗƩ>f8K2ĐɃ<CГ\CВŠͩ

ňƘɧɞNM6f 12 ˮONM-O.EВt²В¤°�²¬28gdjϔđ>f¶JɎʹJ

If8K`ĐɃ<CГ³ȻВŲŶOòƼ̤jƣΏK<C˟˱NceВ38Ў2}¬|��mВ�

}¬|��mВ48Ў2�o¬В��o¬OʯǳJIfKK`NВ}¬|��mВ�

o¬OЈЌ̤P 90Ў2ŠͩÚ·jɘ<IMeВŠͩÚ·K}¬|��mВ�o¬KOϚθ2

ˣŗ:gCГ 
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*ˁɸ+ 

1983ƿ� Ơưĭ˪͓˪ƅƕĭƕφİɨ 

1983ƿ� Ϗʆƅƕ̥ЋŔŝ˪˟ëĭ 

1989ƿ� ϏʆƅƕƅƕϟëÂ 

1990ƿ� Ϗʆƅƕ̥ЋŔŝ˪Ğȁ 

1993ƿ� ň� Ήƹ 

1999ƿ� ̀ŭ�²��mƵ˴ƅƕʷʵƕВ̥ЋŔŝ˪ƕˀƕ 

2009ƿ� Ϗʆĭ˪ƅƕ̥ЋŔŝ˪ƕȱȗ� ʳűN-Cf 

 

*ƕÖǔ̩+ 

ɀɔ̥ЋŔŝ˪ƕÖÐŖВʖƃƐŖÖƐŖϕ 

ɀɔŀ̷Ŕϵ˪ƕÖʵÄϕ 

ɀɔŎKħƕÖÖϕ 

ɀɔƨḀ̄ЋŔŝ˪ƕÖʵÄ 

ɀɔЋ˪ƕÖǂźƐŖϕВŠͩϦƜʹˋuo�ªo°ßǹƐŖϕ 

 

*ƥϖĭ+ 

ɀɔ̥ЋŔŝ˪ƕÖƥϖĭ 

ɀɔm¬w²ƕÖȑƧĭ 

ɀɔʁ˼Ͽο˪ƕÖȑƧĭ 

ɀɔ_\-ƾ͚ĭƕÖ� _\-˖΄ĭ 

ɀɔ̥ЋŔŝ˪ƕÖ� ̨͠ţ˖΄ĭ 

 

*ĿΗɸ+ 

˶ 1ŦŎKħ~° �p£� v«°˟˱ƊğΗА1994ƿБ 

˶ 10ŦɀɔЋ˪ƕÖΗА2003ƿБ 
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ȫȲǇ<Ȧȇ±;(-D¾ǐĤǤ¡®<ę 
Role of orofacial sensory inputs during teeth tapping in the elderly  
 
A�»ǵǰ1ȶƆǣƩ�1,2ȶûŠƒ�3 
AYoshinori Sahara,1 Hideyuki Fukami1,2, Takuya Kobayashi3 
 
1ĀĪ¶ƪçî� ƓƑîǯč� ƙĥƓƑî©Ȏ�  
2ŧǔêìçîƠǱ��îȊ� ¾ǐ��îƪ 
3ĀĪ¶ƪçîŶîȊ� ǡƿuItcntyîǯč� ĴȧÕ{u¾ǐo`aoZv

Pmtî©Ȏ 
 
1Department of Physiology, Iwate Medical University School of Dentistry 
ȸDeptment of Oral Health Sciences, Faculty of Nursing and Health Sciences, Baika 
Womens University 
ȹDivision of Dysphagia and Oral Rehabilitation, Department of Prosthodontics and Oral 
Implantology, Iwate Medical University School of Dentistry 
 
ȢϿ±Ť·νĢPВļƦjŸɔK<Cį̀ĢǩO̜eί<νĢJВƅ̴ˑΙIf-Pƅ̴Ÿǅ

ɡ1dOêń2В̴ǁNƔű>f��²°�q�²�²jЅĢ<ʷ=f8K2ВĢʭƙІN

ceɃd1N:gI3CГɔ˟˱JPВ��NM-I“ɶO���°y”O��xɇNfMRIȧú

j͗-Вɯ̲̍ŇͬɛNceВϚ¹>f̴˥̌ŦΠ̓jɃd1N>f8Kjͷ]CГAO̍ɜВ

ДБϭƿOy¬²�K80ɷÑ¶Jɶ220ɔÑ¶ɻFI-fy¬²�JВ“ɶO���°y”ɇO

ƅ̴ˑΙΘʍφÙjɿΨ>fKВϭƿOy¬²�JPВƅ̴ˑΙǲͩύ (SI) KνĢύ (MI) J

i?1NΘʍ2ͽ_dgf2ВЈЌ̤Oy¬²�JPВSIKMINĜ/ВνĢĕύ (PMC) a͠

ΞνĢύ (SMA)ВĕϵθŇύNΘʍϳŶ2ͽ_dgCГЕБ80ɷÑ¶Jɶ220ɔÑ¶ɻFI

-fy¬²� (ED̟)В80 ɷÑ¶JʨɶϺOy¬²� (EE̟)В80ɷÑ¶JʨɶϺ̠ɶ͞˛y

¬²� (EEd̟) O ”ɶO���°y” ɇOʾújɿΨ>fKВSI, MI, SMA/PMC, ƳˑΙВͨ

ǃВƅ̴ŸǅɡВƨ̴NĄε<IΘʍ2ͦdgCГ̰ƃóĕϵĕύ(DLPFC)JPВED̟KEEd

̟JΘʍ2ͦdgC2ВEE̟ JPͽ_dgM1FCГЖБɯ̲̍Ň(PPI) ͬɛNceВŀ̷

ǲͩāěPВͨǃ VPMɡ 1d SIВƳˑΙjÌ<ВM1aDLPFCOνĢČěφŃeВϣǱν

ĢϘƏO�«u²KMfḲ/dgf8KГ:dNВSI, MI, SMA/PMCВƺʯŦВƳˑΙВͨ

ǃВƅ̴ŸǅɡВƨ̴PВƄ4O˥̌ŦΠ̓j̍Ň>fɯ̲ˏ��K<Iù3ВϣǱνĢOē

ǝ±˽NόͥMǔĚjɜC>Ḳ/dgfГÑ¶O̍ɜ1dВŀ̷ĈǲͩāěPВ̴ǁOļ

Ʀ˽O]Md?Вƅ̴ˑΙjÌ>fϣǱνĢOēǝ±˽В:dNPВ̴OŁżˏƂĩN`

ǓϰjĺZ>8K2ˣŗ:gfГ 
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*ƕɸ+ 
əÉĭ˪ɶ˪ƅƕɶƕφɶƕ˪� 1981ƿ 3ɍİ 
ɶ˪ĭ˿ˎϒ� 1981ƿ� 6ɍ 27ɀА˶ 83332ńБ 
əÉĭ˪ɶ˪ƅƕƅƕϟɶƕ˟˱˪ 1985ƿ 3ɍëÂ 
ɶƕĳƀ 1985ƿ 3ɍ 31ɀ� əÉĭ˪ɶ˪ƅƕА˶ 515ńБ 
 
*̩ɸ+ 
1985ƿ 6ɍ-1987ƿ 9ɍ  
National Institutes of Health, National Institute of Dental Research (U.S.A.); Visiting Fellow 
1987ƿ 10ɍ -1990ƿ 11ɍ 
(Α)əÉχ˥̌˪ƕ̕Ň˟˱ǿУʷʵ˟˱φϖУʎĢ˟˱Ŗ 
1990ƿ 7ɍ-1996ƿ 2ɍ 
əÉĭ˪ɶ˪ƅƕɶƕφУŀ̷ʷʵƕΉǇУĞȁ 
1990ƿ 12ɍ-1993ƿ 3ɍ 
Vollum Institute, Oregon Health Sciences University (U.S.A.); Visiting Scholar 
1996ƿ 3ɍ-1999ƿ 3ɍ 
əÉĭ˪ɶ˪ƅƕɶƕφУŀ̷ʷʵƕΉǇУΉƹ 
1996ƿ 11ɍ-1997ƿ 10ɍ 
Vollum Institute, Oregon Health Sciences University (U.S.A.); Visiting Scientist 
1999ƿ 4ɍ-2001ƿ 11ɍ 
əÉĭ˪ɶ˪ƅƕƅƕϟĭɶ̕Ň˟˱˪УϺϻϯʷʵƕčύУΉƹ(̛̋Ȫ̋Ncfŉ˫ƂɊ) 
2000ƿ 7ɍ-2000ƿ 8ɍ 
University of Wisconsin-Madison Medical School (U.S.A.); Honorary Fellow  
2001ƿ 12ɍ-2002ƿ 1ɍ 
əÉĭ˪ɶ˪ƅƕƅƕϟĭɶ̕Ň˟˱˪УϺϻϯʷʵƕčύУĞȱȗ 
2002ƿ 1ɍ-2007ƿ 8ɍ 
 ŭ˴̂˥˥̌�°�²˥̌˟˱ǿУʹȹ˟˱φϖУ˟˱Ŗ(ʮÔ) 
2007ƿ 4ɍ-2009ƿ 6ɍ 
ЉͦƅƕɶƕφУʷʵƕΉǇУĊȱȗ 
2007ƿ 5ɍ-2009ƿ 3ɍ 
(ʰ)ȬƦ̖ĭƕ̕Ň˟˱ǿУčƒo¤²�°y˟˱�°�²У˟˱ıěŖ 
2009ƿ 7ɍ-2011ƿ 3ɍ 
Ʋȁĭ˪ƅƕɶƕφŀ̷ɯ̲ɪηƕΉǇŀ̷ʷʵƕčύУȱȗ 
2011ƿ 4ɍ-ʳű 
Ʋȁĭ˪ƅƕʷʵƕΉǇˇǳʷʵƕčύ(ɶƕφȊǑ)Уȱȗ(̛̋Ȫ̋Ncfŉ˫ƂɊ) 
 
*ƥϖčύ+ 
˥̌ʷʵƕВʷʵƕ(³“)Вŀ̷ʷʵƕВɶ˪Ÿˢĭƕ 
 
*¾M˟˱Ϲ+ 
1. ��OőťУŤ·NϚif½ɝO˥̌ŦΠ̓OϮæͣˏȁʊjʹ-Cͬɛ 
2. ŎͩУŠͩOǲͩĿƞɯɪKͽΌɯɪNG-I 
3. řʒ̺OʂčʉNϚifčƒɯɪOͬɃ 
�
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¯Ȳã³9Õ{ȟó�ltblvsPglqvPmt;B
Dj[p³9ǥş�

Aging effects on swallowing difficulty-modeling and analysis by 
computer simulation 
 
AȈǎĉ¹ �ȶŮŚ¸Ĕ �ȶǘÛǴ¹ �ȶºȊȮȍì �ȶ�

� �»ǵǰ 	�

AYukihiro Michiwaki1, Takuya Hashimoto2, Takahiro Kikuchi1, 
Mariko Urabe2, Yasunori Sahara3 

 

�ŴǚȎǷ·íƙț�ƋŷŶƪu¾ǐåƪ�
�ŝ�ƑƪçîçîțąîƤưƪ�ůŨąîøķ�
	ĀĪ¶ƪçî�ƓƑîǯč�ƙĥƓƑî©Ȏ�
1 Department of Oral Surgery, Japanese Red Cross Musashino Hospital 
2 Department of Mechanical Engineering, Tokyo University of Science 
3 Department of Physiology, Iwate Medical University School of Dentistry 
�

Ť·νĢPƄȳO˥̌K˸OıνĢNcFIƙʳ:gI-f2ВŤ·Ϛθ˸PʓƯφO˸J

IfC_ВĭʹʾúNcfͬɛ`˸ϬūMLNcf̌ˑˏMʙƘ`ũϫJIfГAOC_Ť·

ɇOͺ̈M˸ʍĢPɃd1JM-Г 

A8JВ̫ ÝěƕOͪʧ1dŤ·ɇO˸OʍĢjɃd1N>f8Kj˔ˏNВͅ Ї±ʼʯΤЇ±

ΩʯΤЇNϚ>f˸Їɣ¥�¬jϘˍ<ВŤ·νĢNcfЇɣOƂÙ1dνĢNǣͥMěj˻

Č>fĢěƕͬɛj͗FI-fГɔ˟˱JPВ20ÐòƼʽǩK 80ÐΧǆŤǫ̤O˸Їɣ¥

�¬jßǹ<В˸ʍĢjɿΨ<IВŤ·νĢNM6fĜЌOǓϰjɧͰ<CГ 

˸Їɣ¥�¬O͡ßNǑCFIPВЇKΤЇjėÝK<IȂ-В˸jǎějˍʷ>f¯o§K

<I¥�¬ĩ<CГ¯o§PВͅЇKʼʯΤЇВΩʯΤЇNÏ˛>f 11 ˮϽO˸NG-IВ

ƶŃŇi@I 46 ɔjƙ͞<CГ˸Oěƕ¥�¬K<IP Hill ¥�¬jʹ-CГ:dNВˑ̻

a̳̬MLOōΫ̛̋1dĿ6fȌɖěK<IВͅЇKʼʯ±ΩʯΤЇO¼κMdTNŦΥν

ĢNƣ<IВ́ǩͥ̆Kǐǩͥ̆j̣Ƕ<I-fГ 

ͬɛO̍ɜВ͈ƿòƼ̤Pņ˸OɌƅ˸ěO 50%Ñ·O˸ěJŤ·νĢj͗FI-C2ВЈЌ

ǫ̤Pceƅ3M˸ěJŤ·νĢj͗FI-CГʮN±�uoͅЇ˸ВϺÅ̹˸Oĕ̹KǙ̹В

͋˲Ŕϵ˸A<I½ŔϵĽ̚˸OƨͫŔϵφKƅͫŔϵφOȚƘ˸ě2ВξƅJIFCГ\C

ЈЌǫ̤PВŤ·ɇNϵ͑Їjƅ34ŦΥ:@I-C2В8OŦΥνĢNPͅЇ±ʼʯΤЇO

ˬĢO͠ĞK<Iġɜ2IeВǫ̤̀Σ2̀dΣN˛6CÐûνĢJPM-1Ḳ/dgCГ 

8gdO̍ɜ1dВЈЌǫ̤PˍȞJ3f˸ě2Ú·<I-fN`Ϛid?ВŤ·νĢNP͈

ƿòƼ̤ceƅ3M˸ě2ǣͥJIf`OKǧigCГ\C˸Їɣ¥�¬Ncf˸ʍĢOͬɛ
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PВŤ·KŤO¤t��£ͬɃKK`N«��«�²~©°ɯţOϘˍN`GM2fḲ/

dgCГ 

 

*ˁɸ+ 

ɆŒ 56ƿ 3ɍ əÉĭ˪ɶ˪ƅƕɶƕφ� İɨ 

ɆŒ 56ƿ 5ɍТ ƾǹ 18ƿ 3ɍ� � ɆŒƅƕɶƕφ� ŀ̷ƃ˪ƕȱƛ 

ɆŒ 61ƿ 4ɍТ ɆŒ 62ƿ 3ɍ 31ɀАΑБˌ˟˱ÖÏƮˇϟϵ϶˪� ʮđ˟ëĭ 

ƾǹ 2ƿ 10ɍТ ƾǹ 3ƿ 12ɍ� �o�±��²�²ĭ˪ƅƕ� ƚŖ˟˱Ŗ 

� � �   (Alexander von Humboldt˟˱Ŗ) 

ƾǹ 13ƿ 3ɍ ɆŒƅƕɶƕφ� ĞȱȗА˶³ŀ̷ƃ˪ƕȱƛБ 

ƾǹ 18ƿ 4ɍТ ɴ͒ύΚĮƓˇϟ� ʮɺɶ˪±ŀ̷ƃ˪� φϕ 

NPOʊÊ� ŤĻÖ� ʵÄϕ 
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ǽČǬƣȟóGŔNDȫȲǇ<¾ǐůǍ;5&7�

Oral function in elderly people with mild cognitive impairment 
 
"ǳ{ƧÀȶ�#Ř@6>ȶ�ǜäėȶŘŜ� ǉȶŗďǶÎȶþĂƢƖȶǗ� ĞĆȶ

ƳƕƂǿȶăǢ�ĔȶǹȎ� ÷�

"Yoshifumi Toyoshita, Mizuho Sasaki, Kaya Sato, Satoshi Kimura, Kenya Asahiro, 
Masao Yamazaki, Yuki Kan, Yosuke Takeda, Katsuya Kawanishi, Hisashi Koshino 
 
´ƅȈ¶ƛçî� ŶîȊ� ÌÂ§Đǡƿî©Ȏ�

Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of 
Hokkaido 
 

*˔ˏ+ΝЈЌˤÖNM-Iƣ˺2ǨģK:gfͽ˝ˈPВɢɔˏMʇˋȻʊ2ɒDͬɃ:g

?Вκ͗OÃϜ2όͥͨ:gI-fГ8g\JőťK̴ɯ̲OϚçNG-IȳƄ4OźŌ2M

:gI-f8K1dőťNcf̴ɯ̲OΘʍĩPͽ˝ˈOÃϜKϚθ>f8K2ɐǖ:gf

2ВɒD¸ɃMʧ`Ƅ-Гɔ˟˱JP"MCI2˄igfЈЌ̤KòƼЈЌ̤Oŀ̷ɯ̲OɿΨ

j͗FCOJźŌ>fГ 

*Ȼʊ+ɞɐϙP 2013Т2018ƿJIeВĪʐοűÛO 65ɷÑ¶Ò˴ЈЌ̤ 614ŉWıě

jäϸ<В˟˱ĸĜWOȃΈjǛCГͽ˝ɯ̲OͶåN Mini-Mental State Examination (MMSE)

jʹ-В�|m2 26Т30ʧjɳƼВ0Т25ʧj MCIO˄-K<CГŀ̷ɯ̲NϚ>fʙƘϱ

˔K<IВ³ÊƾųɻƔɶȳВ25ŕ˔OȢľŁ̲Ͽŕm°z²�Ncfőť�|mВy¢�«

²Ncfőť̲ěͷІВɌƅœŇěВ±²ª¬�nm�|v�~�В̠ɶ͞˛OɎʨNG-I

ɞ<CГ̏ͯčɛNP Student’s t-testВMann–Whitney U testMcT Chi-squared testА-?g`

ĴϠʲ 5%ɒʚБjʹ-CГ 

*̍ɜ+MMSEO̍ɜ1d MCI̟K Normal̟Nč6ВʙƘϱ˔jɿΨ<CK8hВ>XIO

ɞϱ˔J Normal̟2 MCI̟ce`ɎǱNЈ-ðjˣ<CГƿЌj 65-74ɷВ75-84ɷMc

T 85ɷÑ¶O 3ĬϙNčĚ<IňɫOčɛj͗FCK8hВ65-74ɷJP³ÊƾųɻƔɶȳNВ

75-84ɷJPőť̲ěͷІВɌƅœŇěMcT±²ª¬�nm�|v�~�NɎǱMƷjͽ_

CГ85ɷÑ¶JP»̟NɎǱMƷjͽ_M1FCГ 

*̍Ά+MCIjɎ>fЈЌ̤PɻƔɶ2ƩM4Вŀ̷ɯ̲2Ú·<I-f8K2Ƀd1KMF

CГ\CВƿЌƯNcFIͽ˝ɯ̲Kŀ̷ɯ̲OϚθNP˖ρ2ͽ_dgCГ8.<Cŀ̷ɯ

̲OÚ·Pͽ˝ˈˍˈNGM2f8K2ǸǦ:gВŀ̷ɯ̲̒ȐВŊ¶Oƣ˺2όͥJIfK

̣/dgfГ 
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ŁǧȫȲǇ<¾ǐůǍ�{�ƇØì;ȗNDƤư�

Study on the predictors of oral functional decline in the institutional elderly 
�

AřŻŏǄ ���ȶŒƕǖƸ �ȶþƕĚì 	ć�ĺ¹ 
�

ATomomi Matsue, Hideki Aita, Ritsuko Yamada, Toshihiro Hirai 
�
�´ƅȈ¶ƛçîçîțŶîƤưƪ�ȫȲǇȻŔƙǇŶƪîǯč�
�´ƅȈ¶ƛçîƙț�
	´ƅȈ¶ƛçîƠǱƨƥîȊ��

´ƅȈ¶ƛçî�

 
1 Department of Geriatric Dentistry, School of Dentistry, Health Sciences University of 
Hokkaido 
2Health Sciences University of Hokkaido Hospital 
3School of Nursing and Social Services, Health Sciences University of Hokkaido 
4Health Sciences University of Hokkaido 
 

*˔ˏ+ĵʷĠù˗2Țκ>fȺ±°��ª°NM-IPВ&ͽ˝ˈOƞǳNǥ=Cςɇ±

ςĎMĭˋ±ÌΎ˷Oțã'2ʃ_dgI-f2Вɶ˪ĭˋNM-IPВͽ˝ɯ̲OÚ·Nc

eŀ̷ɯ̲ͶåOȑˣʵͬ2Ǜdg?ВʇˋȻϐOʄƘN͉Ƕ>fŻϯ2Ƅ-ʳʯ2IfГ 

A8Jɔ˟˱JP, ÌΎȼͳNāǿ½OЈЌ̤jƣΏNВͽ˝ɯ̲ВADLВɟЁʯǳВŀ̷

ɯ̲j̞̓ˏNͬɛ<AOϚθǩjɧ͵>f8KJВͽ˝ɯ̲2Ú·<I-fЈЌ̤Oŀ̷ɯ

̲Ú·OÃʙŧƒjɧͰ>f8Kj˔ˏK<CГ 

*ƣΏMcTȻʊ+ɔ˟˱Nıě2ǛdgCÌΎȼͳ 4 ȼͳNM-IВňǱ2ǛdgC 70 ŉ

jƣΏK<CГͶåϱ˔PВŸɔǮźВͽ˝ɯ̲ͶåАHDS-RВCDRБВADLАFIMВBarthel IndexБВ

ɟЁʯǳАBMIВ¶̸ōŪϕВˑ ·̳̬ĵВMNA-SFВ̌ ŀȢľώ±ϿǒǳБВŀ̷ɯ̲ͶåАŀ

̷ɯ̲Ú·ˈͶå 7ϱ˔В«°~°y±u²y«°yВŀŘϗϓěБJIfГŸɔǮźMcT

ͽ˝ˈόˈǆВADLOͶåPВ¾CfÌΎ̤JIfȼͳ̩ŖOͲāMcŢ3ľeNI͗FCГ

ñʵˏψǶK<IВĪʐοĭˋƅƕÃϜĭˋ˪ƕ�°�²ñʵƐŖÖOȃͽjǛIƙȼ<C

А˶ 2018-005ńБГ 

*̍ɜMcṬơ+ͽ˝ˈόˈǆjˣ> CDRPВM< 9Ў (6ŉ)В˄i<- 17% (13ŉ)ВΧ

ǆ 11% (8ŉ)В½˷ǆ 19% (13ŉ)Вόǆ 44% (31ŉ)JIFCГCDRJņͶåϱ˔j̟ϙɿΨ

>fKВCDROόǆĩNØ-ŀ̷ɯ̲Ͷå2ũϫKMeВŤ«�xOžĜ2]dgCГ&˄

i<-'̟JPВBMI±¶̸ōŪϕ±ˑ·̳̬ĵ2Î̟ce`Ú-øŊ2]dgCГ\CВ«

°~°y2Ł̲M`OPВͽ˝ɯ̲ВɟЁʯǳВŀ̷¸ʡВͅŀŘνĢɯ̲2Ј-øŊ2]d

gCГɔ˟˱O̍ɜceВCDRK«°~°y2ŀ̷ɯ̲Ú·OÃʙŧƒKMeǛfŁ̲ǩ2ˣ

ŗ:gCГ   
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ǬƣƚȫȲǇ;(-D¾ǐƫȄǍ;5&7�

Intra-oral food transport test in the dependent elderly people with dementia 
 
AȫŮǶŋ �ȶǘǲ� Ŵ ��	�

%Noriaki Takahashi, Takeshi Kikutani 
 
�ŃŚŶƪçîȚýƙț� ¾ǐo`aoZvPmtƪ�
�ŃŚŶƪçîçîțƓÉŶîƤưƪ� Ǒċ¾ǐůǍî�
	ŃŚŶƪçî� ¾ǐo`aoZvPmtæĵMo^XM�
1Rehabilitation Clinic for Speech and Swallowing Disorders, The Nippon Dental 
University School of Life Dentistry at Tokyo, Dental Hospital, Tokyo, Japan 
2Department of Clinical Oral Rehabilitation, The Nippon Dental University School of Life 
Dentistry at Tokyo 
3Department of Rehabilitation for Speech and Swallowing Disorders, Tama Oral 
Rehabilitation Clinic, The Nippon Dental University School of Life Dentistry at Tokyo 
 

*˔ˏ+ͽ˝ˈЈЌ̤OƄ4PВϿʭjͽ˝>f̲ěOÚ·aВŀ̷OνĢɯ̲OÚ·NceВ

őťϦƜjɎ>fГϿʭjȕϿǙВőťνĢOϘƏɇNPВϿŕjͅJ̓ɶφNˬβ>fГɔ

˟˱JP8Oˬβ̲ěN˛˔<Вͽ˝ˈЈЌ̤Oŀ̷ˬβ̲jͶå<CГ:dN"ͽ˝ˈЈЌ

̤OϿŕOŀ̷ˬβ̲NLOc.Mŧƒ2Ǔϰ>f1jɧͰ<CГ 

*Ȼʊ+ƣΏPВòǊЈЌ̤ 256ŉАƾųƿЌ 73.8±5.5ɷБMcT̢Ê�²£NāƬ>fm¬

��o¡²Ŵͽ˝ˈKʹȹ:gCͥÌΎЈЌ̤ 104ŉАƾųƿЌ 87.7±6.9ɷБK<CГƣΏ̤

2ͷІϿj̓ɶφNͅJˬβ>fϥOϺO¶·νĢOŦȳjŀ̷ˬβ̲K<IͶå<CГƣΏ

̤O Barthel IndexВFASTВŀ̷ĈʯʈВȢľϿǒǳjɞ<CГŀ̷ˬβ̲KņͶåϱ˔KO

ϚθNG-IɧͰ<CГ 

*̍ɜ+òǊЈЌ̤Oŀ̷ˬβ̲OƾųðPВ1.32±0.55ŦJIFCГͽ˝ˈЈЌ̤NM-IPВ

38.5ЎO̤NM-Iˬβ2ũϫJIeВˬβ2Ł̲JIFC̤Oŀ̷ˬβ̲OƾųðPВ

2.22±1.19ŦJВòǊЈЌ̤Nƣ<IɎǱNЈðjˣ<CГòǊЈЌ̤Oŀ̷ˬβ̲O̍ɜ1d

t��±�ðj 3ŦK<CŻŇВ3ŦɒʚJˬβJ3C̤KAgÑ¶\CPŀ̷ˬβ2¸Ł̲

JIFC̤KOϙNВƿЌ(p=0.013)Вǩđ(p=0.031)Вͽ˝ˈOόˈǆ(p=0.028)NM-IɎǱM

Ϛθjˣ<CГ 

*̍Ά+ŀ̷ˬβ̲Pͽ˝ˈOόˈǆNǓϰjĿ6f8K2ˣ:gC# 
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ǻ�Ƅ±ȏ<�{9ŵǞůǍ�{*ǬƣůǍ;¼?NĘȤ�

�3<ƘîƝƣǣ9ǋōii^ph��

Effects of impaired physical activity and gait performance on 
cognition - Epidemiological findings and underlying mechanism - 
 
"Ŧ�Ǔè 
"Ryota Sakurai 
 
ÛŀƍƲǞĹƀ�ŝ�ȋ�Ďȓ÷¶ƛTtsvƤưĩ 
Tokyo Metropolitan Institute of Gerontology 
�

ΣÝ¸ʍĢВ-ibfνĢ¸ΞPВǢˆǫ±̃ƪˇ±ˌK-FCʷʍ̡ǵˇˍˈOĴϠŧƒ

K<IВşʪa̫ʚKň˷OÙ̝H62M:gI-fГ8g\JO˅ƕ˟˱1dВ8OνĢ¸

ΞPͽ˝ˈOˍˈN`Ǐ4Ϛθ>fŁ̲ǩ2ȑȣ:gI3CГňɫNВ8OΣÝʍĢNǏ4Ϛ

ifɵ͗ɯ̲Oɯ̲Ú·Аâ/Qɵ͗ζǆOÚ·Б`В͗Ģ˪ƕˏ1G˥̌˪ƕˏNͽ˝ɯ̲

OÚ·NƟβNϚθ<I-f8K28g\JO˟˱1dɃd1NMFI3I-fГ<1<M2

dВɌήO˟˱JPВ8gdOϚθPγȻŊOŧɜϚçВ>MiEͽ˝ˈOˈʯNØ-ΣÝʍ

Ģ±ɵ͗ɯ̲2Ú·<I-fŁ̲ǩjˣŗ<IMeВAO˟˱ĢŊNʋ˔2Ⅰ\FI-fГA

8JɔΉʟJPВΣÝʍĢώÚ·±ɵ͗ɯ̲Ú·Kͽ˝ɯ̲Ú·OϚθNϚ>fɌήO˝ͦj

ȴʵ<ВAgBgOϚθO̰ɈNƔű>f¤t��£McTËǙO˟˱ƭɏj̣ơ<I-4Г 
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ЃχƅƕəÉÊϙòǊ˪ƕ˟˱˪ëÂǙВɁ˯ʺƅƕ� ²�˪ƕƕ͘ϟАɀɔƕ͘Ȕ̈́Öʮ

đ˟˱ŖБВpr��°±°�«±ƅƕĳƀ˟˱ŖǰI 2017ƿceʳ̩Г 

ЈЌ̤OΥïÃϜKͽ˝ˈÃϜj¾M˟˱̈́ŎK<Вr űJPɵ͗ɯ̲Ú·Kͽ˝ˈˍˈOϚ

θaВЈЌɐOˤÖĸĜ2òǊNĺZ>ǓϰNG-I˟˱jκ_I-fГ 

2015ƿ̀ŭ̢ƿĭƕÖü˧͈ȁ˟˱̤ΗMLjĿΗГ 
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epY`Ifvƙ(AD)j[pfJRGƔ&4¾ǐůǍȗȅ
ǏȥÝ<Ʀƻƺǌãĝůū 
Neurodegeneration mechanism of oral function related brain 
region using Alzheimer's disease (AD) model mice 
 
AěǜÐÎ 
ATetsuya Goto 
 
ȭ āçîçîț¶ŶîǀÂƤưƪ� ŶƪůǍĕĥî©Ȏ 
Department of Oral Anatomy and Cell Biology, Graduate School of Medical and Dental 
Sciences, Kagoshima University 
 
ɶōˇ2κ͗<I-fЈЌ̤OȈɶPc4͗igf8KJIeВɶōˇ͍̈OǓϰNcfͽ˝

ˈOκ͗«�xj̣Ƕ<IВ^<hЈЌOɶōˇǫ̤JPȈɶjȚƊ:gf8K`IfГ<1

<M2dВǺ$Pm¬��o¡²ˇАЛМБ¥�¬¡p�jáFCƙІNceɶOŞƈ2ͽ˝

ˈOκ͗j^<hèκ>fŁ̲ǩ2If8KNG-Iˣ>Г 

ЛМPВͽ˝ˈO½JPɌ`ĚŇ2Ƅ4ВʳűOЈЌĩˤÖJPόͥMĭƕˏŚϹOДGJI

f2ВɒDɎġMʇˋʊВÃϜʊPˡ˴:gI-M-Гͽ˝ˈKOŧɜϚçOŁ̲ǩjˣ>Ǐ

ěMŧƒPВĜЌВÚƕɸВЈ͖ŰˈВ̃ƪˇML2I7dgI-fГÑĕO|�²�˟˱N

cfKВɻƔɶȳPВɶōˇce`ЛМˍˈNKFIceόͥMϚθŧƒJIf8K2ˣ:g

I-fГɶ˪NM-Iͽ˝ˈˍˈKOϚθŧƒḲ/dgI-fɶōˇMcTőťϦƜPВͽ

˝ˈOˍˈƿЌ2ɿΨˏμ-8Kj̣Ƕ>fKВĶŧKMfͥŧK<IJPM4Вͽ˝ˈOž

ǭŧƒJIfŁ̲ǩ2Ј-ГǚFIВͽ˝ˈOˍˈNƣ>fɶOŞƈOǓϰPВőťϦƜD6

JM4ВÎOŧƒ2Ϛ¹<I-f8K2Ãǰ:gCГ 

ɌήǺ$PВЛМ¥�¬¡p�JIf 3xTg-AD ¡p�jʹ-IВȈɶǙO˥̌ƂǩNµĹ˥

̌½̴Πɡ2όͥMǔĚjɜC<I-f8KjͦČ<CГȈɶǙВµĹ˥̌½̴ΠɡO³φP

̱̈ɹjʷ=Вήβ>fϭȷɡO˥̱̌̈Ö̱ɹjʷ=fГ8OϭȷɡPЛМOďɐˇƂ2

ʷ=fǿJIeВϭȷɡNM6f˥̱̌̈OʗƩPȆƦþO³GJIfʐЄO˥̱̌̈ɹjʷ

=fГ8OµĹ˥̌½̴Πɡ-ϭȷɡ-ʐЄO˥̌ƂǩǑΠNcFIͽ˝ˈOκ͗jèκ>f

8K2̣/dgCГ8O˥̌ƂǩǑΠNPm¢®o� βАAβБO˥̱̌̈ĈJOʅ˛`όͥ

MŧƒJIeВ8O8KP Aβ Oʅ˛2κkJ-fЈЌ̤NM-IʮNŚϹKMfГͽ˝ˈˍ

ˈÃϜNɶ˪K<IL.ƣǥ>X31ВȺCMƣǥ2ʃ_dgfГ 
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*ˁɸ+ 

ɆŒ 63ƿ� ÀƵƅƕɶƕφ� İ 

ƾǹ 4ƿ� ÀƵƅƕƅƕϟɶƕ˟˱˪� ëÂ 

ƾǹ 4ƿ� ÀƵƅƕɶƕφϝƮˇϟƨĀɶ˪� ĭŖ 

ƾǹ 4ƿ� ÀƵƅƕɶƕφŀ̷ͬĖƕ˶³ΉǇ� Ğȁ 

ƾǹ 4ƿ� t��В�«��~¨±|®°�mƅƕ�  ��x 

ƾǹ 6ƿ� t��В�®°�ƅƕ�  ��x 

ƾǹ 8ƿ� ÀƵƅƕɶƕφŀ̷ͬĖƕ˶³ΉǇ� Ğȁ� Ǟ̩ 

ƾǹ 13ƿ� ÀƵɶ˪ƅƕŀ̷ͬĖƕ˶³ΉǇ� Ğȱȗ 

ƾǹ 26ƿ� ЊĀƳƅƕƅƕϟĭɶƕ̕Ň˟˱˪ɶ˪ɯ̲ǒǳƕčύ� ȱȗ 
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Ǭƣƚ<ƜƚuȆǞ9ȗȅ0DDƺǌ¦ipPJh±ĥ93

<ãǭ;ȗNDőȂ<ƣǣ 

Recent knowledge about intracellular calcium dynamics and 

modulation with possible associated with the onset and progression 

of dementia 

 

AǲŜŅĖ 

AAkihiko Tanimura 

 

´ƅȈ¶ƛçîŶîȊ� ǛƑî©Ȏ 

Health Sciences University of Hokkaido, School of Dentistry, Division of Pharmacology 
 
� m¬��o¡²ˇ(AD)MLO˥̌ƂǩˆǫPВ˥ ̌ˇʵƕačƒτ×ƕO˟˱1dAOĶŧ

τ×ƒ2ňƘ:gI3CГ8gdOˆǫJPƂǩ�°�xΙO͐˰K-.Ąε>fʮǡ2Ƀd

1N:gI-f³ȻJВ˥̌ƂǩOɯɪPɒDNͬɃ:gI-M-ГƂǩ�°�xΙOʸʷK

ͮ.ͪʧ1dВ�°�xΙOŇǹMcTΪβjȊ.ƨ̱ÝOɯ̲KOθϚ2ʋ˔:gI-fГ

\C̱̈ĈCa2+Γ͒ţƗK<IOƨ̱ÝOɯ̲1dВCa2+~y�¬OƂ2˥̌ƂǩNϚ¹>

fŁ̲ǩ2ˣ:gI-fГ˨PADOˍˈKκ͗NϚ¹>fčƒj½ǢNВ˥̌ɯ̲OƂĩa

̱̈ɹKCa2+~y�¬KO˖ÆßʹNϚ>fɌήO˝ͦj̉Ì>fГ 

� ˥̱̌̈OĔʣ×ƧJP̱̈͛ϯOCa2+�¦�¬2½ǢˏMǔĚjȊ.2Вƨ̱Ý1dO

Ca2+ȬČNΜŧ>fCa2+~y�¬2~���ŁżǩML˥̱̌̈OǪƼǩO̒ȐNϚ¹>f8

K2˝dgI-fГâ/QВͲǷǒǹАlong-term potentiation: LTPБ2AMPAaNMDAĿƞÝM

LO�¦�¬ŴĿƞÝjÌ>fǏ-Ca2+~y�¬JΜ8fONƣ<ВÐΊŴy¬�¢°ϊĿƞ

ÝjÌ>fIP3äƔǩCa2+ȬČNcfǍ-Ca2+~y�¬PͲǷʑķ(long-term depression: LTD)N

Ϛ¹>fГm¢®o�ÐΊ28OǟƍM�ª°�OȨÁNcFIͲǷʑķjǌ3Μ8>Ł̲ǩ

2ˣ:gI-fГ\CВƄ4OʷʵˏĔʣJPВ̱̈ĈCa2+ʤǆА[Ca2+]iБ2ōɐˏN¶ɂ±

Ú·j̜eί>Ca2+±~²~©°2Μ8fONƣ<IВȐ̑ˏMƅ3M[Ca2+]i¶ɂ2m �

²~�jΜ8>8K2˝dgI-fГǚFIВƨ̱Ý1dOCa2+ȬČɯɪOξǆMèκ2¢�

|°�«mjÌ>f̱̈ɹjΜ8>Ł̲ǩ2IfГ:dNCa2+~y�¬2Ƃǩ�°�xΙO͐

˰jèκ>fŁ̲ǩ`ȑȣ:gI-fГADNM6f8gdO˖¿ßʹKВ̗a1Nκ͗>f

ɳƼM̢ĩξ˭JOɯ̲Ú·KOɿΨ1dͽ˝ˈOˍˈ±κ͗O<4]NϚ>f̣ơjͷ]fГ  
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1997ƿ Ⱥʢƅƕƅƕϟʵƕ˟˱˪� ʷʭƕƥȫëƀ˭ 

1988ƿ Ⱥʢƅƕƅƕϟ̀ʩ˪ƕ˟˱� ʷʭƕƥȫĳƀ˭� ½δαƕГ 

1989ƿ ĪʐοĭˋƅƕĞȁГ 

1991ƿ ňΉƹГ('93-95ƿMcT'97-98ƿ NIH, National Institute of Dental Research)Г 

1999ƿ ňĞȱȗГ 

2011ƿ ňȱȗГʳűŃfГ 
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ƦƻƺǌãĝŊ;ǬACEDƺǌõƯã³;ȗ}NDIKt

Wk_pȴqalvȵ 
Cell volume regulation channels responsible for cell degeneration 
(Review) 
 
Aȱǜ� � 

AMitsuru Saito 

 

ȭ āçîçîț¶ŶîǀÂƤưƪ¾ǐƓƑî©Ȏ 
Department of Oral Physiology, Kagoshima University Graduate School of Medical and 
Dental Sciences 
 
Ģʭ̱̈NPВʷƔ<ɯ̲jɳƼNˍȞ>fC_NВ̱̈ƞ˰j³Ƙ˾ŪĈN̒Ȑ>f̲ě2

õiFI-fГ8gj˽ǩƞ˰žĜ/ʗƩ(regulatory volume increase/decrease; RVI/RVD)KcVГ

RVI/RVDNG-IO˟˱P 1970ƿÐce͗igIɘC2В1990ƿÐNMFI RVI/RVD2̈

̱OɳƼʯǳO̒ȐO]Md?Вm �²~�ä̱ſɹN`ϚiFIMeВɫ$MˆǫNM

6f̱̈ƂǩNϚ¹<I-f8K2ĐFIɘCГͽ˝ˈOǹ˴NPВâ/Qĕ̴Ÿǅφ|«°

ßĢǩ�¨²®°K-FCʮƘO˥̱̌̈ⅠŨOƂǩä̱ɹ2˕βˏIf-PϙβˏNϚ

¹<I-fḲ/dgfГA8JɔʟϹJPВRVI/RVD KAgNϚθ>fo±°�¦�¬N

G-IǛdgI-f˝ͦj�¨²<Вͽ˝ˈOˇǳKOϚθNG-I�n�t�~©°<C

-Г 
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� � � � ň� � � �  ƅϛƅƕƅƕϟɶƕ˟˱˪ Ğȱ 

ƾǹ 20ƿ(2008ƿ)  ƅϛƅƕƅƕϟɶƕ˟˱˪ Ήƹ  
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ŶÇƙ;BDepY`Ifvƙ<áĠii^phȺiZcP

t B<ƦƻƉƚáĠůū 
Mechanism linking periodontitis to Alzheimer’s disease: Critical 
roles of cathepsin B in neuroinflammation 
 
A�� ǼǼ 1ȶŴ� ƃ 1ȶ¥Ş� ȝ 1,2 
AJunjun Ni1, Zhou Wu1, Takashi Kanematsu1,2 
 

1�ĄçîçîțŶîƤưț� ¾ǐůǍ©ìƪî©Ȏ 
2Ċāçîçîț¶ƷƪîƤưƪ� ƺǌ©ìǛƑî 
1Department of Cell Biology and Pharmacology, Faculty of Dental Science, Kyushu 
University 
2Department of Cellular and Molecular Pharmacology, Division of Basic Life Sciences, 
Institute of Biomedical and Health Sciences, Hiroshima University 
 

Neuroinflammation, inflammation of the brain, strongly impacts on Alzheimer’s disease (AD), 

which can be enhanced by peripheral inflammation. Furthermore, periodontitis, a common oral chronic 

infection, elicits systemic inflammatory responses. Because growing clinical evidence has shown that 

chronic periodontitis is closely linked to the initiation and progression of AD, a concept that 

periodontitis is involved in AD has recently been suggested. A high percentage of adults is suffering 

from periodontitis, and the prevalence of periodontitis increases with age. Therefore, periodontitis can 

be a significant source of covert systemic inflammation within the general population. Here, we 

introduce our recent works on clarifying mechanisms linking between periodontitis and AD, which may 

help to understand how oral infection impacts on the brain. 

We showed that cathepsin B (CatB) plays a critical role in inducing AD-like phenotypes, including 

microglia-mediated neuroinflammation, intracellular Aβ accumulation in neurons, and memory 

impairment, which are observed in middle-aged mice that are chronically systemic exposure to LPS 

from P. gingivalis (PgLPS). Aβ accumulation in neurons was dependent on PgLPS injection-activated 

microglia. We further explored novel mechanisms of CatB involving in microglia-mediated 

neuroinflammation. Firstly, CatB was involved in chronic NF-κB activation in microglia, leading to 

prolonged microglia-mediated neuroinflammation. Secondly, leakage of CatB in aged microglia were 

responsible for mitochondria-derived reactive oxygen species (ROS) generation, resulting in accelerated 

neuroinflammation during aging.   

In conclusion, CatB is involved in microglia-mediated neuroinflammation and causes 

mitochondria-derived ROS generation and NF-κB activation. We propose that CatB is a therapeutic 

target for preventing periodontitis-associated cognitive decline in AD patients.   
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Comparison of massed and spaced learning on recall using radial maze 
 
A»� Ð�ȶŜzŅŃȩȶþƕƣŢȶť»ǄƮȶƞŘƟÆ�

%Tetsuya Hara, Asuka Murakami, Chie Yamada, Miho Kuwahara, Shogo Minagi 
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*˔ˏ+ɇϙϙϤj̝1?Nƕ̡>fⅠ½ƕ̡Nƣ<IВɇϙϙϤj̝-Iƕ̡>fčȲƕ̡

OȻ2Вƕ̡ƣΏO˵ńĩ2͗iga>-Ḳ/dgI-fГɔ˟˱JPª��jʹ-IăȻ

ŊȬƦʯΰΠNcfǰΜNϚ<Iθ̑ƕ̡ʊKčȲƕ̡ʊ2¹/fǓϰNG-I͗Ģƕˏɧ

Ͱj͗FCГ 

*Ȼʊ+ƙІĢʭNP 50ιЌOWistar̄ϧǩª�� 20ījʹ-Вθ̑ƕ̡̟KčȲƕ̡̟N

č6CГƕ̡ͲǷOͶåNPăȻŊȬƦʯΰΠjʹ-В»̟`ʱǛͷ͗K<I 1ɀ 1ŦOͷ͗

j 20ɀϙ͗FCГAOǙθ̑ƕ̡̟P 60ɀǙ\J 5ɀɽN 8ŦВčȲƕ̡̟JP 25, 30, 40, 50, 

65, 80, 100, 120, 140ɀǙN 8ŦOǰΜͷ͗j͗FCГ:dNAO 20ɀǙN»̟K`ϕɐͲǷO

ˡͽͷ͗j͗FCГ1 ǆæā<IЂjϿX̊/Cm²£WOĉæājrª²KƘ̠<В>XI

OЂjľe̊/f\JOrª²ȳjͯʙ<CГ\CВΛ͗<CΟⅢKɇϙ1dζǆj˻Č<В

̏ͯƕˏɧͰj͗FCГ 

*̍ɜ+ʱǛͷ͗JPθ̑ƕ̡̟MdTNčȲƕ̡̟OďŦrª²ȳPAgBg 6.8 ŦK 6.2

ŦJIFCГAOǙ»̟Orª²ȳP̌ɇˏNʗƩ< 20 ɀǙNPņ̟Orª²ȳP 1.2 ŦK

1.8ŦNMFCГθ̑ƕ̡̟OǰΜͷ͗JPrª²ȳ2ʠž<I 60ɀǙNP 3.0ŦKMeВ80

ɀǙOˡͽͷ͗JP 5.2ŦNǨž<CГčȲƕ̡̟Orª²ȳP 80ɀǙ\JN 3.6Ŧ\Jʠž

<C2ВAOǙPYZňɫJIFCГl ͽͷ͗NM6fčȲƕ̡̟Orª²žĜȳP 0.2ŦJВ

θ̑ƕ̡̟O 2.2ŦNɿXIɎǱNƩM1FCГζǆP̟ĈNM6f̌ɇˏMƂĩPͽ_dg

M1FC2В50ɀǙOθ̑ƕ̡̟OζǆPčȲƕ̡̟NɿXIζ1FCГ 

*̍Ά+8gdO̍ɜ1dВϕɐͲǷjǰΜ<a>4>fC_NPθ̑ƕ̡NɿXIčȲƕ̡

OȻ2ɎġJIFC2ВAgBgOƕ̡ʊJPª��OϹλ͗Oʯǳ2˃MfŁ̲ǩ2ˣŗ

:gCГ 
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Replacement of implant-fixed prosthesis with implant-supported overdenture for a patient 
with Alzheimer's disease 
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%Daisuke Higuchi, Emi Sugimura, Yuriko Kusumoto, Kayo Mukawa, Kazuyoshi Baba 
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ⅠГ̰Ɉ 

ƄȳɶɰȠNƣ>fŬƘǩOo°�ª°�̝̔͠͞PɎġMʇˋ±�~©°JIf2В¤o

°��°�2ʫⅡKMfГ8Oc.Mǫ̤2ͽ˝ˈjˍˈ<CŻŇВÌΎ̤Ncfŀ̷ʔȖ±

¤o°��°�j̣Ƕ>gQВ̝̔͠͞jŁȥǩWƂɊ>f8K2όͥJIfГËŦВͽ˝ˈ

ˍˈǙNo°�ª°�ŬƘǩ̝̔͠͞1dŁȥǩO±²�²�°�¦²WKƂɊ<Cˈâj

̌І<COJźŌ>fГ 

ⅡГʇˋ̌ξ 

ǫ̤P 75ɷВʽǩГ2011ƿ 2ɍNőťũϫNceɘϟВ¶·Ϻ̓ɶφɰȠNcfőťϦƜ

Kʹȹ<CГĂΣˏȿǕɸPʮNM-Г¶ϺNG-IP 2012 ƿ 1 ɍВŬƘǩ̝̔͠͞j͞˛

<CГ·ϺNG-IP 2012ƿ 4ɍNɻƔɶMcTÃǙ¸”KĐȹ<Co°�ª°�jȥķ<В

2012ƿ 5ɍNo°�ª°�j 4ɔŵāВ2012ƿ 10ɍNo°�ª°�¶φɪηj͞˛<CГA

OǙВ¶ϺOȩłɶ2ɶɢˠȇ˷NceȈɶKMeВ2014ƿ 7ɍN¡y���m���¤°�

jàʹ<CŁȥǩ̝̔͠͞K<I¤o°��°�Wˬ͗<CГ 

2016ƿ 1ɍɘϟɇВƝȾceͽ˝ˈˍˈOźŌjĿ6CАΧǆm¬��o¡²Ŵ±ͥ ÌΎ 1БГ

ňƿ 3ɍВȿƔOo°�ª°�jʹ-CŁȥǩOo°�ª°�±²�²�°�¦²O͡ßjͯ

ʾВňƿ 6ɍВ·ϺN¡y���m���¤°�jàʹ<Co°�ª°�±²�²�°�¦²

j͞˛<ВƝȾMcTāƬȼͳȊǑ̤`ŋ_Cŀ̷ʔȖȑƧj͗FCГʳűЈǆm¬��o¡

²Ŵͽ˝ˈ±ͥÌΎ 3JIeВ¶ϺɻƔɶOȈɶ˷P͗FI-f2Вo°�ª°�McT±²

�²�°�¦²P̌ξ”ƌJIfГ 

ⅢГ̍Ά 

ȿƔOo°�ª°�jĒʹ<ВŬƘǩ1dŁȥǩW̝Ȝ>f8KJВͽ˝ˈˍˈǙ`ÌĞ̤

aƝȾNcfŀ̷zm2ƞɄNMFCГŬƘǩo°�ª°�̠ɶ͞˛½Oǫ̤2ͽ˝ˈjˍˈ

<CŻŇN¶φɪηjŁȥǩWƂɊ>f8KPɎġMƣǥʊJIf8K2ˣŗ:gCГ 
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A trial workshop of multidisciplinary conference mimicking meal round for the dependent 
elderly with dementia by multidisciplinary collaboration  
 

AǁƬ�Ǆì �ȶź¾Ƣð �ȶ¬ƕB2/ �ȶǘǲ� Ŵ �ȶȫŮǶŋ �ȶĨ»� Ƞ �ȶ

ƕ�ŎÞ �ȶ�ăĽwŕ �ȶyȎ¸Î �ȶyŘŇé �ȶȯȳȜì �ȶ�ăŌǿ �ȶĜŚ

�é �ȶź¾� w �ȶ¬ăǶſ �ȶƱŘĬƖ ��

%Kumiko Nawachi�, Mami Minakuchi�, Azusa Maeda�, Takeshi Kikutani�, Noriaki 
Takahashi�, Takashi Tohara�, Haruki Tohara�, Keiichiro Sagawa�, Takuya Mino�, Haruna 
Miki�, Yoko Kurosaki�, Shinsuke Nakagawa�, Kana Tokumoto�, Hajime Minakuchi�, Kenji 
Maekawa�, Takuo Kuboki� 
�
�ÿþçîçîț¶ŶǛîǀÂƤưƪ� Itcnty§Ɠǡƿî©Ȏ�
�ŃŚŶƪçî� ¾ǐo`aoZvPmtæĵMo^XM�
1 Department of Oral Rehabilitation and Regenerative Medicine, Okayama University 
Graduate School of Medicine, Dentistry and Pharmaceutical Sciences 
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*˔ˏ+ͥÌΎЈЌ̤2Û]ǵgCŲŶJɉd>C_NPВ̌ŀȢľ2ͥÓKMfГȢϿŤ·

«��«�²~©°j͗-ɯ̲O̒ȐŊ¶j˔ȑ>³ȻJВ̌ ŀȢľjƎ7fͽ˝ˈMLOĶ

ˆǫOǓϰNceВɔÊOͽ˝±ŀ̷Ŕϵɯ̲NIFCϿǒǳaϿÄĈƞWȴ>fǣͥ`I

fГAgNPɶ˪ĭˋǚÄ̤KɟЁϚθ̩ˮOƟβMθȡ2¸ŁɰJIfГ<1<ВÊˏΖʛ

2ϞdgfűƖʳŻ`ŋ_ВɟЁȩȟNM6fƄ̩ˮθȡPɒDˍƭδ¶JIfKK`NВʳ

ŻJɟЁ˼ʵ�²£jȊ.ƙģ̤Oȱ̮~��£2¸Ξ<I-fO2ʳʯJIfГA8JËŦ

Ǻ$P,ɟЁ˼ʵθȡj͗.¶JǣͥM˝ΌaȄ͘ВǳǆВMcTВƄ̩ˮJOθȡjˋЁ̤a

ÌΎ̤O�²�NIFC`OK<Iƙù:@fC_O�p�pjƕVΉʟÖK¯²x~©�

�(WS)jВƱư˙ĈņĭˋŮNM-IϘö>f8KK<CГ 

*Ȼʊ+Ʊư˙ņĭˋŮNM-IВŲŶВűƖЈЌ̤OϿjȩ/f>XIOĭˋВÌΎ���

�McTƕʷjƣΏK<CΉʟÖjϘö<CГ\CВAO˝ΌǎІjceĆÝˏM`ON>

fC_NВÊȳjϞƘ<В¢²¬ªp°�NŸH4Ƅ̩ˮθȡt°�l°�jɭ<CWSj

Õʾ<CГ 

*̍ɜ+ƾǹ 27ƿ 9ɍ1dƾǹ 30ƿ 10ɍ\JJВ˙· 6tǿАƱưƸВʌưƸВíȵƸВ

ʥǽĈƸВ˚ǉƸВÇĶƸБJŇͯ 9ŦOΉʟÖKWSjϘö<Вͯ̕ 925ŉАĈWSĸĜ̤

323 ŉБ2ĸĜ<CГĸĜ̤O̩ˮPВɶ˪ĭˋǚÄ̤K˼ʵɟЁƀOĸĜ2Ƅ4ͽ_dgC
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А73ЎБГm°z²�O̍ɜВΉʟÖJPŦ˹̤ 273ŉO.E 191ŉА70ЎБ2ВWSJPŦ˹

̤ 119ŉO.E 115ŉА96%Б2ʚΞO-4`ODK̭ƘˏNŦ˹<CГΉʟÖĲʰĿΉce

`WS`Ii@IĿΉ<CȻ2ceЈ-ʚΞǆВʵͬǆ2ǛdgC 

*̍Ά+ͥ ÌΎЈЌ̤OϿjȩ/fÊɕЁǹ�¢�²jВ2017ƿ 9ɍ1d,˙Ĉ 6tǿJŇͯ 9

Ŧƙȼ<C#¢²¬ªp°�jɭ<C¯²x~©��PВƄ̩ˮθȡ2ǣͥMɟЁ˼ʵOƙģ

̤ȱ̮NPƅƂɎǱ̠JIfŁ̲ǩ2ˣŗ:gCГ 

 



180406_spaceline_EX_ad_Jp_iF_Gold_297x210_sw.indd   1 2018/04/06   14:25:47




