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◊✲ᡂᯝࡢᴫせ㸦ᩥ㸧㸸 
ࠊ࣓࡚࠸࠾⧊⤌⬇ṑࡢṑ⮻ษṑࡢࢺࢵࣛ ࡇࡿ࠸࡚ࡋ⌧ⓎࡣMT㸰MT㸯࣮ࢱࣉࢭࣞࡢࣥࢽࢺࣛ
ᰁ⃰ࣥࣞࢩ࢟ࢺ࣐࣊⥺๓⅊▼ࡢኪ㛫ࠋࡓࡗ㧗ࡀⓎ⌧㔞ࡾࡼ㛫ࡀኪ㛫ࠋࡓࡋุ᫂ࡀ
㛫ࠊࢀࡉᙧᡂࡀᒙࡿࡍᰁ⃰ࣥࣞࢩ࢟ࢺ࣐࣊ࠊࡋ⾜㐍ࡀ⅊▼ኪ㛫ࠋࡓࢀࡉほᐹࡀᒙࡿࡍ
ࠊ⃰ࢀࡉᙧᡂࡀᒙࡿࡍῐᰁࣥࣞࢩ࢟ࢺ࣐࣊ ᰁᒙῐᰁᒙࡀᑐࡓࡗ࡞ᡂ㛗⥺ࡿ࡞⪃ᐹࢀࡉ
 ࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿࡍ㛵ࡀࣥࢽࢺ࣓ࣛ࿘ᮇᛶࡢ⥺ᡂ㛗ࠋࡿ
 
◊✲ᡂᯝࡢᴫせ㸦ⱥᩥ㸧㸸 
It became clear that the melatonin receptors MT1 and MT2 were present in the tooth 

embryo.  The level of melatonin concentration during the night time was higher than that 

of the daytime.  The dark-staining layer of hematoxylin was observed at the calcification 

front of dentin formed during the night time.  It is considered that calcification advances 

during night periods, when the dark-staining layer of hematoxylin is formed, while the 

light-staining layer is formed during the daytime.  It is suggested that melatonin may 

participate in the periodicity of the incremental lines of dentin. 

 

Ỵᐃ㢠 

                               㸦㔠㢠༢㸸㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

20 ᖺᗘ 2,300,000 690,000 2,990,000 

21 ᖺᗘ 800,000 240,000 1,040,000 

22 ᖺᗘ 500,000 150,000 650,000 

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,600,000 1,080,000 4,680,000 

 
 

◊✲ศ㔝㸸་ṑ⸆Ꮫ 

 ศ⛉࣭⣽┠㸸ṑᏛ࣭ᙧែ⣔ᇶ♏ṑ⛉Ꮫࡢ㈝◊⛉

 ࣥࢽࢺ࣓ࣛࠊ⥺ᡂ㛗ࠊṑᏛࠊ⧊⤌࣭⬊⣽ࠊ㸸㑇ఏᏊࢻ࣮࣮࣡࢟

 

㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

(㸯) ࡸࢺࣄ㢮ே⊷ࡢṑ࣓ࣝࢼ࢚ࡢ㉁࡛ࠊࡣ

࿘ࡶࡗࡶࡀᶓ⣠ࡿࢀࡽぢᑠᰕ࣓ࣝࢼ࢚

ᮇ࠸▷ࡢᡂ㛗⥺ࠊࡾࡓ࠶ᶆ㆑ᐇ㦂࡞

ࡓ࠶᪥࿘ᮇ୍ࡢ࣒ࢬࣜࣥࢹ࣮࢝ࢧࡽ

ࡿ ⣙ࡣ㛫㝸ࠋ(2,3 20μm ࡣṑ㢕㒊࡛ࠊࡾ࠶࡛

⣙ 4μm࡛ࠊࡓࡲࠋࠋࠋࠋࡿ࠶࿘ᮇࡢ㛗࠸ᡂ㛗⥺

ࣞࡿࢀࡽぢᑠᰕ࣓ࣝࢼ࢚ࡾࡣࡸࠊࡣ࡚ࡋ
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ࠊࡾ࠶࿘Ἴ᮲㸧࡛ࡣ㠃࡛⾲ࡢ᮲㸦ṑࢫ࢘ࢳ

ᖹᆒ 9 ᪥㛫㝸㸦6 ᪥-11 ᪥㸧࡛ᙧᡂࠋࡿࢀࡉ

ࡿࡍᑐᛂᶓ⣠ࡣ㉁࡛∳㇟ࠊ࡚ࡋᑐࢀࡑ

୍᪥࿘ᮇࡢᡂ㛗⥺ࣝࢿࣈ࢚ࡣ㸦von Ebner㸧

ࡢ㉁∳㇟ࡿࡍᑐᛂ᮲ࢫ࢘ࢳࣞࠋࡿ࠶࡛⥺

ᡂ㛗⥺ࠋࡿ࠶࡛⥺ࣥࢮ࣮ࣞࢻࣥࡣ့ࡢ

ங㢮ࡢṑࡢ㇟∳㉁ࡢᡂ㛗⥺ࠊ࡚࠸࠾ᖺ࿘

ᮇࠊ᭶㱋࿘ᮇࠊ᪥࿘ᮇࡢ㸱࿘ᮇྠࡀᐃࢀࡉ

࡞␗ࠊࡣᩍ⛉᭩࡛ࡢᮏ㑥ࠊࡋࡋࠋࡿ࠸࡚

ࠊ࿘ᮇᛶࡢ⥺ᡂ㛗ࡢ㉁∳㇟ࠋࡿ࠶ࡶぢゎࡿ

ᐃ⩏ࡣ࡛⛠ྡࡣ࠸ࡿ࠶ࠊΰࠋࡿ࠶ࡀ 

(㸰) ⏕≀ィࡢ㝵ᒙࢹ࣮࢝ࢧࠊࡣ

ࣥ㸦ᴫ᪥࿘ᮇ㸸⣙ 25 㛫㸧ࣜࢺ࣮࢝ࢧࡸࠊ

㸦⣙ࣥࢪ 30 ᪥㸧ࣝࣗࢽ࣮࢝ࢧࠊ㸦୍ᖺ㸧

ࡢእ⏺⎔ቃࡣࡽࢀࡇࠊࡾ࠾࡚ࢀࡽ▱ࡀ࡞

࿘ᮇⓗኚྠㄪࡀࡇࡿࡍከࠊࡓࡲࠋ࠸

࣒ࢬ࣭ࣜࣥࢹ࣮࢝ࢧࡣ≀⏕ࡿࡺࡽ࠶

㎸ࡳ⤌㑇ఏⓗࡣస⏝ᅉᏊࡢࡑࠊࡀࡿ࠶ࡀ

ไᚚୗࡢࡑࡀ㇟⌧⌮⏕ࡢࡃከࠊ࡚࠸࡚ࢀࡲ

ࡿࡅ࠾どཫୖ᰾ࡢ⬻ࠊ࡚ࡋࡑࠋࡿ࠶

ィ㑇ఏᏊࠊࡾ࠾࡚ࢀࢃ⾜ࢇ┒ࡀ✲◊ࡢ

ศᏊ࣓ࡀ࣒ࢬࢽ࢝ゎ᫂ࠋ୍ࡿ࠶ࡘࡘࢀࡉ ᪉ࠊ

ࡋࡣㄪᅉᏊྠࡢ࣒ࢬࣜࣥࢹ࣮࢝ࢧ

⏕⏘࡞せࡀᯇᯝయࠊࡾ࠶࡛ࣥࢽࢺ࣓࡚ࣛ

ჾᐁ࡛ࠊࡋࡋࠋࡿ࠶㏆ᖺࢽࢺ࣓ࣛࡢࡇࠊ

ࠊࢀࡉ⏕⏘ࡶჾᐁ࡛ࡢࡃከࡢᯇᯝయ௨እࡀࣥ

ᒁᡤ࡚ࡋࣥࣔࣝ࣍స⏝ࡀࡇࡿ࠸࡚ࡋ᫂

࠸࠾㉁∳㇟ࠊ࡚ࡋࡑࠋࡓࡁ࡚ࡗ࡞ࡽ

ほᐹࡀ⥺ᡂ㛗ࡿࡓ࠶ࣥࢹ࣮࢝ࢧࠊ࡚

࠸࡚ࡋ㛵ࡀࣥࢽࢺ࣓ࣛࠊࡽࡇࡿࢀࡉ

ࡋࠋࡿ࠶ἣ࡛≦ࡿࢀࡽ࠼⪄༑ศࡀࡇࡿ

⏕⏘ࡢࣥࢽࢺ࣓ࣛࡿࡅ࠾⬇ṑࡸṑࠊࡋ

ࡗࢃࢇࡶ㛵㐃ࡢ⥺ᡂ㛗ࡸ↓᭷ࡢ

 ࠋ࠸࡞࠸࡚

㸰㸬◊✲ࡢ┠ⓗ 

ᡃࠊࡣࠎṑࡢᡂ㛗⥺ࡢᖺ࿘ᮇࠊᏘ⠇࿘ᮇࠊ

᭶㱋࿘ᮇࠊ᪥࿘ᮇ࡞ὀ┠࡛ࡲࢀࡇࠊࡋ

ᙧែᏛⓗ4ࠊ࠸⾜ࢆ✲◊࡞ ぢࢆ࿘ᮇᛶࡢ✀

ฟࠊ࡚ࡋࡑࠋࡓࡋ㇟∳㉁ࡢᡂ㛗⥺ᙧᡂᶵᵓ

ࡢࡶࡿࡼ࣒ࢬࣜࡢศἪࡢ᭷ᶵ㉁①ࡣ

②▼⅊ࡢỿ╔ࣜࡢࠊࡢࡶࡿࡼ࣒ࢬ㸰ࡘ

࠾⬇ṑࡸṑࠋࡓࡋࡽ᫂ࢆࡇࡿ࠶ࡀ

ࡢ⥺ᡂ㛗ࡸ↓᭷ࡢ⏕⏘ࡢࣥࢽࢺ࣓ࣛࡿࡅ

㛵㐃ࢇࡣゎ᫂ࠋ࠸࡞࠸࡚ࢀࡉᮏ◊✲

ࡢ⥺ᡂ㛗ࡿࡅ࠾㉁∳㇟ࣥࢽࢺ࣓ࣛࡣ࡛

࿘ᮇᛶࡢ㛵ಀࢆゎ᫂ࡢࡑࠊࡋస⏝ᶵᗎࢆ

᥈ࢆࡇࡿ┠ⓗࠋࡿࡍ 

 
㸱㸬◊✲ࡢ᪉ἲ 

(㸯) ᡂ㛗⥺ࡢ࿘ᮇᛶᙧᡂ࣓ࢆ࣒ࢬࢽ࢝᫂

ࣥࢽࢺ࣓ࣛࠊ࡚ࡋⓗ┠ࢆࡇࡿࡍࡽ

ὀ┠ࠊࡋṑ⬇⤌⧊ࣉࢭࣞࣥࢽࢺ࣓ࣛࡿࡅ࠾

 ࠋࡓㄪࢆ⌧㹫㹐㹌㸿Ⓨࡢ࣮ࢱ

࣭ᮦᩱ㸸㹑㹂ࣛࡢࢺࢵṑ⬇⤌⧊ 

①ฟ⏘ᚋ 3᪥௧㸦ṑෙᙧᡂᮇ㸧 ኪ㛫㛫

⮻ࠋṑ⬇⤌⧊㸦ษṑࡢୗ㢡࣭ୖࠋࡓࡋฟ

ṑ㒊㸧ࢆᐇయ㢧ᚤ㙾ୗ࡛ฟࣥࢽࢺ࣓ࣛࠊࡋ

 ࠋࡓࡋゎᯒࢆ⌧㹫㹐㹌㸿Ⓨࡢ࣮ࢱࣉࢭࣞ

②ዷፎࣛࣥࢽࢺ࣓ࣛࢺࢵ⤒ཱྀᢞࡢ࡚ࡋ

ᡂ㛗⥺ࡢ࿘ᮇࡢኚ 

㸦㸰㸧 ࣛࢺࢵ㇟∳㉁ࡢ⤌⧊Ꮫⓗ◊✲ 

①ฟ⏕ᚋ㸱᪥࣭㸲᪥௧ࡢ SD 㸦ṑෙᙧࢺࢵࣛ

ᡂᮇ㸧࡚࠸⏝ࢆ㛫ኪ㛫ษṑࢆฟࠊࡋ

⬺⅊ᶆᮏ◊☻ᶆᮏࢆస〇ࠋࡓࡋ⬺⅊ᶆᮏ

ࡉཌࡣ 4μm ࢆ㹆㹃ᰁⰍࠊࡋస〇ࢆ∦ษࡢ

 ࠋࡓࡋほᐹࢆ⥺ᡂ㛗࡚ගᏛ㢧ᚤ㙾ࠊࡋ

②య㔜 110g㸫220㹥ࡢࢺࢵࣛࡢษṑࡣ㛫

ࠋࡓࡋస〇ࢆᶆᮏ☻◊ᶆᮏ⅊⬺ࠊࡋฟ

◊☻ᶆᮏ㸦∦㠃◊☻୧㠃◊☻㸸ཌ80-100ࡉ

μm㸧ࡣ㙾㠃◊☻ࠊࡋ೫ග㢧ᚤ㙾ࠊ㉮ᰝ㟁Ꮚ

㢧ᚤ㙾㸦S-2380N, Hitachi㸧ࡢᑕ㟁Ꮚീ

㸦▼⅊ࡢ≧ែࡸඖ⣲⤌ᡂࡢ≧ែᢕᥱࡓࡢ

ࡓࡲࠋࡓࡋほᐹࢆ⥺ᡂ㛗ࠊࡾࡼ㸧ࡵ EPMA

㸦JXA-8200,JEOL㸧࡚࠸⏝ࢆ⤌ᡂศᯒࡗ⾜ࢆ

ࡣศᯒࠋࡓ SEM-EDS(Scanning Electron 

Microscopy-Energy Dispersive 

Spectrometer㸸㉮ᰝ㟁Ꮚ㢧ᚤ㙾ࢿ࢚ࡿࡼ



 

 

࡚ศᯒ)࡛Ⅼศᯒࡢศᩓᆺ᳨ฟჾ࣮ࢠࣝ

ຍ㏿㟁ᅽࠊ࠸⾜ 15kV ࡛ศᯒࠊࡋศᯒ㛫ࡣ

60 ศ࣐࣮ࣥࣛࢨ㢧ᚤࣞࠊࡓࡲࠋࡓࡗ࠶࡛⛊

ග⨨㸦Raman rxn system ࡧࡽ࡞ Kaiser 

HoloLab 5000, Kasier optical systems ♫

〇㸧ࡿࡼศᯒࡢ࣮ࢨ࣮ࣞࠋࡓࡗ⾜ࢆἼ㛗

ࡣ 514nm ,532nm ཬࡧ 785nm ࢨ࣮ࣞࠊ࠸⏝ࢆ

ࡣฟຊࡢ࣮ 0.32-0.5㹫Wࠊศᯒ⠊ᅖࡣ 1μm

 ࡓࡗ࠶࡛

㸲㸬◊✲ᡂᯝ 

(㸯)  ࣓࣮ࣛࢱࣉࢭࣞࣥࢽࢺ 

ษṑ⮻ṑࡢṑ⬇⤌⧊ࣥࢽࢺ࣓ࣛࠊ࡚࠸࠾

MT㸯࣮ࢱࣉࢭࣞࡢ MT㸰ࡣⓎ⌧ࡇࡿ࠸࡚ࡋ

㛫㸦᫂ᮇ㸧ࡀኪ㛫㸦ᬯᮇ㸧ࠋࡓࡋุ᫂ࡀ

 ࠋࡓࡗ࡞ᯝ⤖࠺࠸࠸㧗ࡀⓎ⌧㔞ࡾࡼ

㸦㸰) ⤌⧊Ꮫⓗࡧࡽ࡞ศᯒᏛⓗ⤖ᯝ 

①ฟ⏕ 4 ᪥ኪ㛫ࡢษṑ⤌⧊ᶆᮏࡢほᐹ

ᰁ⃰ࣥࣞࢩ࢟ࢺ࣐࣊๓㉁∳㇟ࠊ࡚࠸࠾

ᒕẅ㛫ࠋࡓࢀࡉほᐹࡀ⥺๓⅊▼ࡿࡍ

ࠋ࠸࡞ࢀࡉᰁ⃰ࡣ⥺๓⅊▼ࠊࡣヨᩱ࡛ࡓࡋ

ኪ㛫▼⅊ࡀ㐍⾜ࣥࣞࢩ࢟ࢺ࣐࣊ࠊࡋ

⃰ᰁࡿࡍᒙࡀᙧᡂࠊࢀࡉ㛫ࢩ࢟ࢺ࣐࣊

ῐᰁᒙ⃰ࠊࢀࡉᙧᡂࡀᒙࡿࡍῐᰁࣥࣞ

ᰁᒙࡀᑐࡓࡗ࡞ᡂ㛗⥺ࡿ࡞⪃ᐹࢀࡉ

ࡿࡍᙧᡂࢆ㛫㝸ࡢῐᰁᒙᰁᒙ⃰ࡓࡲࠋࡿ

ᖹᆒࠊ 15.50±1.15μ㹫࡛ࢀࡇࠋࡓࡗ࠶

ࡣ Schour15)ࡢ࣒ࢬࣜࣥࢹ࣮࢝ࢧࡢᡂ㛗

 ࠋࡿࡍ⮴୍ࡰᯝ⤖ࡢ㛫㝸ࡢ⥺

②SEM ∳㇟ษṑࠊࡣほᐹ࡛ࡢᑕ㟁Ꮚീࡢ

㉁ᬯᖏ᫂ᖏࡢᑐࡓࡗ࡞ᡂ㛗⥺ࡀほᐹ

EPMAࠊࡾ࡞␗ࡣᶆᮏ⅊⬺ࠋࡓࢀࡉ ศᯒ⤖

ᯝ࡛ࠊࡣCa, P, Mg ᬯࠊࢀࡉฟ᳨ࡀඖ⣲ࡢ

ᖏ᫂ᖏ࡛ࡢࡽࢀࡑࠊࡣඖ⣲ࡢᐦᗘⱝᖸ

ࡋᐦ㞟ࡀඖ⣲ࡾࡼࡀ᫂ᖏࠊࢀࡽࡵㄆࡀᕪࡢ

Mgࠋࡓ࠸࡚ ࠊࡾ࠶ࡀᕪ࡞ࡎࢃ᭷㔞ྵࡢ

ᬯᖏከ࠸ഴྥࠋࡓࡗ࠶ࡀCa/P ẚ࡛ࠊࡣᬯ

ᖏ࡛ 1.53±0.08 ࡣ᫂ᖏ࡛ࠊ࡛ 1.56±0.03

ࡢᶆᮏ࡛☻◊ࡓࡲࠋࡓࡗ࠶࡛ SEM ほᐹ࡛ࠊࡣ

ᡂ㛗⥺ࡢ࿘ᮇࡣ 10μm ࿘ᮇ㸦ᖹᆒ㸧 70μ

m ࿘ᮇ㸦ᖹᆒ㸧ࡢᡂ㛗⥺ࡀほᐹࠋࡓࢀࡉ೫

ග㢧ᚤ㙾࡛ࠊࡣᖸ΅Ⰽࡢ㐪ࡽ࠸ᡂ㛗⥺ࡀ

ㄆࢺ࣓ࣥࢭ≉ࠋࡿࢀࡽࡵ㉁そ࠸࡚ࢀࢃ

ࡵㄆ░࡚᫂ࡅᒙ῝ࡽ୰ᒙࡢഃ⯉ࡿ

ࡽ㛫㝸ࡢ⥺ᡂ㛗ࡢࡑࠋࡓࢀࡽ 11.5μm㸦ᖹ

ᆒ㸧29.1ࠊμm㸦ᖹᆒ㸧63.3ࠊμm㸦ᖹᆒ㸧ࡢ

3 10-12μmࠋࡓࢀࡉ༊ูࡀ✀ ๓ᚋࡢ࿘ᮇࡢ

ᡂ㛗⥺ࡣ⬺⅊ᶆᮏ࡛ࢬࣜࣥࢹ࣮࢝ࢧࡢ

㛫㝸ᖹᆒ㸦15.50±1.15μ㹫㸧ࡢ⥺ᡂ㛗ࡢ࣒

ࢧࠊᶆᮏ࡛☻◊ࠋࡿࢀࡉᐹ⪄ࡿࡍᑐᛂ

ࡀ⥺ᡂ㛗ࡢ㛗࿘ᮇࡾࡼ࣒ࢬࣜࣥࢹ࣮࢝

ほᐹࡽࢀࡇࠋࡓࢀࡉ㛗࿘ᮇࡢᡂ㛗⥺ࡀㄆࡵ

ࡀࣥࢽࢺ࣓ࣛ࿘ᮇᛶࡢ⥺ᡂ㛗ࠊࡀࡿࢀࡽ

㛵ྍࡿࡍ⬟ᛶࡿ࠶ࡀ᥎ᐃࠊࡋᚋ◊✲

㛗ࡣᶆᮏ࡛⅊⬺ࡽࡉࠋ࠸ࡓࡁ࠸࡚ࡵ㐍ࢆ

࿘ᮇࡢᡂ㛗⥺ࡀ᫂░ㄆ࠸࡞ࢀࡽࡵཎᅉ

 ࠋ࠸ࡓࡁ࠸࡚ࡋ⣴᳨ヲ⣽࡚ࡘ

③㢧ᚤ࣐࣮ࣞࣥࣛࢨศග⨨ࠊ࡚࠸࠾⏕య

ࡢ ࣁ  ࢻ ࣟ ࢟  ࣃ ࢱ ࢺ 㸦 biological 

apatite:Bi-Ap㸧࡛ ࡣ 960-961cm-1 PO4
ࣆࡢ-3

ࡣ࡛ࢺࢱࣃ࣮ࣝࣟࣇࠊࢀࡉฟ᳨ࡀࢡ࣮

964-967cm-1 PO4
␗ᕪࠊࢀࡉฟ᳨ࡀࢡ࣮ࣆࡢ-3

ࡿ࠸࡚ࢀࡉぢฟࡀ ࡣ࡛✲◊ᮏࠋ(10 961cm-1

PO4
ࢡ࣮ࣆ࠸᫂ᖏ࡛㧗ࠊࢀࡉฟ᳨ࡀࢡ࣮ࣆࡢ-3

ࡣࢀࡇࠋࡓࡗ࠶࡛ࢡ࣮ࣆ࠸ᬯᖏ࡛పࠊࡾ࠶࡛

ඖ⣲ࡢᐦᗘࡢᕪࠊࡾ࠾࡚ࡋ⌧ࢆEPMA ᯝ⤖ࡢ

ㄪⓗ࡛ࠋࡓࡗ࠶᫂ᖏ⃰ࣥࣞࢩ࢟ࢺ࣐࣊ࡣ

ᰁࡿࡍᒙ࡛ࠊࡾ࠶ᬯᖏࣥࣞࢩ࢟ࢺ࣐࣊ࡣῐ

ᰁࡿࡍᒙࠋࡿࢀࡉุ᩿ 

④ዷፎࣛࣥࢽࢺ࣓ࣛࢺࢵ⤒ཱྀᢞ㸦ప⃰

ᗘ 20μ㹥㧗⃰ᗘࡢ 1000μ㹥㸧ࠊ࠸⾜ࢆฟ

⏘ᚋ㸳᪥௧㸦ṑ᰿ᙧᡂᮇ㸧ࠊ࡚ኪ㛫

㛫ṑ⬇ࢆฟࠋࡓࡋ 

 ዷፎࣛࣥࢽࢺ࣓ࣛࢺࢵ⤒ཱྀᢞࡓࡋሙ

ஹࡀ⅊▼ᖖࠊࡋẚ㍑࣮ࣝࣟࢺࣥࢥࠊྜ

㐍ࡓࡋ≧ែࠊࡁ⥆ࡀప⃰ᗘ㧗⃰ᗘ࣐࣊ࡶ

ᰁ⃰ࠋࡓࢀࡉほᐹࡀᒙࡓࡋᰁ⃰ࣥࣜࢩ࢟ࢺ



 

 

ᒙῐᰁᒙࡢᡂ㛗⥺ࡀㄆࠋࡓࡗ࡞ࢀࡽࡵ㧗

⃰ᗘࡢሙྜ࣮ࣝࣟࢺࣥࢥࠊẚ㍑ࠊࡋ▼⅊

๓⥺㏆▼⅊⌫ࡀᐦศᕸࠋࡓ࠸࡚ࡋ 

㸦㸱㸧 ᡂ㛗⥺ࡢ࿘ᮇᛶࣥࢽࢺ࣓ࣛ 

ࡣㄪᅉᏊྠࡢ࣒ࢬࣜࣥࢹ࣮࢝ࢧ①

⏕⏘࡞せࡀᯇᯝయࠊࡾ࠶࡛ࣥࢽࢺ࣓࡚ࣛࡋ

ჾᐁ࡛ࠊࡋࡋࠋࡿ࠶㏆ᖺࣥࢽࢺ࣓ࣛࡢࡇࠊ

ᒁࠊࢀࡉ⏕⏘ࡶჾᐁ࡛ࡢࡃከࡢᯇᯝయ௨እࡀ

ᡤ࡚ࡋࣥࣔࣝ࣍స⏝ࡀࡇࡿ࠸࡚ࡋ᫂ࡽ

ศኪ㛫ࠊࡾࡼᯝ⤖✲◊ࠋࡓࡁ࡚ࡗ࡞

Ἢࠊࡀࣥࢽࢺ࣓ࣛࡿࢀࡉṑ⬇స⏝ࠊࡋᡂ㛗

♧ࡀᛶ⬟ྍࡿ࠸࡚ࡋไᚚࢆ࿘ᮇᛶᙧᡂࡢ⥺

၀ࠊ࡚ࡋࡑࠋࡓࢀࡉ㇟∳㉁࣮࢝ࢧࠊ࡚࠸࠾

⥺ᡂ㛗ࡢ㛗࿘ᮇࡸ⥺ᡂ㛗ࡿࡓ࠶ࣥࢹ

࣓࿘ᮇᛶࡢ⥺ᡂ㛗ࠊࡽࡇࡓࢀࡉほᐹࡀ

ࡲࠋࡓࢀࡉ၀♧ࡀᛶ⬟ྍࡿࡍ㛵ࡀࣥࢽࢺࣛ

ሙࡓࡋᢞཱྀ⤒ࣥࢽࢺ࣓ࣛࢺࢵዷፎࣛࠊࡓ

ஹࡀ⅊▼ᖖࠊࡋẚ㍑࣮ࣝࣟࢺࣥࢥࠊྜ

㐍ࡓࡋ≧ែุࡀࡇࡃ⥆ࡀ᫂ࢽࢺ࣓ࣛࠋࡓࡋ

 ࡿ࠶ࡀᙳ㡪ࡶಁ㐍⅊▼ࡢ⧊⤌◳ࡀࣥ

②Ohtsuka et al ࡣ㇟∳ⱆ⣽⬊ࣥࢤ࣮ࣛࢥࡢ

ࢬࣜࣥࢹ࣮࢝ࢧ࡚ࡋ㛵ศἪࡸᡂྜࡢ

ࡣ Dean et alࠊࡓࡲࠋࡓࡋ♧ࢆࡇࡿ࠶ࡀ࣒

࣓ࣝࢼ࢚ࠊ࡚ࡋᛂ࣒ࢬࣜࣥࢹ࣮࢝ࢧ

ⱆ⣽⬊ࡀ᭷ᶵ㉁ࢆศἪࢆࡇࡿࡍሗ࿌࡚ࡋ

ࠊᙧᡂ⣽ࡢṑࡢ࡞⬊ⱆ⣽∳㇟ࠊࡋࡋࠋࡿ࠸

ࡢࡽࢀࡇࠊࡎࡽ࠾࡚ࢀࡉබㄆࡣ╔࠺࠸

Ⅼࡽࡉࢆ㏣ồࠋ࠸ࡓࡁ࠸࡚ࡋ㇟∳ⱆ⣽⬊࡞

ࡇࡿ࠶ィ࡛≀⏕ࡢᮎᲈࡀ⬊ᙧᡂ⣽ࡢṑ

ࡃࡲ࠺ࢆ࣒ࢬࣜࡢࡳ③ࡢṑࠊࡤࢀࡍุ᫂ࡀ

ไᚚ࡛ྍࡿࡁ⬟ᛶࠊࡾ࠶ࡀṑ⛉⮫ᗋ⒪᭷

ຠࠋࡿ࡞ᮎᲈ⤌⧊࡛ࡢ⏕≀ィࡀయෆᏑ

ᅾࠊࡣࡇ࠺࠸ࡿࡍ⸆⌮Ꮫࠊࡵྵࢆ་Ꮫ

◊ࠊࡾ࠶ၥ㢟࡛࡞㔜せ࠸῝⯆ࡢṑ⛉Ꮫ࡛ࡸ

✲ᡂᯝࠊࡤࢀ࡛ࡀ་Ꮫ࣭ṑᏛ࡚࠸࠾᭷ព⩏

 ࠋࡿࢀࢃᛮࡿ࠶࡛

 

㸳㸬࡞Ⓨ⾲ㄽᩥ➼ 

㸦◊✲௦⾲⪅ࠊ◊✲ศᢸ⪅ཬࡧ㐃ᦠ◊✲⪅

 ୗ⥺㸧ࡣ

 

ࠝ㞧ㄅㄽᩥ 㸦ࠞィ 㸷௳㸧 

①୕ᓥᘯᖾࠊᐑඖἋ⧊ࠊ⏣୰ኵࠊஂಖཌ

࠾▼ṑ⫗⦕ୖṑࠊす㔝ᙲᜤࠊぢ᫂ᗣ㞝ࠊྖ

᪥ᮏ⏕ṑࠊኚࡢᡂ⤌ࡿࡼຍ㱋ኚࡿࡅ

⛉་Ꮫㄅࠊᰝㄞ᭷8ࠊ ᕳ10-18ࠊ2010ࠊ 

②୕ᓥᘯᖾࠊ⟍ගኵࠊᏳᩄኵࣝࣝࢩࠊ⣖

ࠊᵓ㐀ࡢ⧊⤌◳ࡢ▼ࢺࣥࢻࣀࢥࡢⅣ⣖▼ࡽ

▼◊✲ㄅࠊᰝㄞ᭷42ࠊ ᕳ193ࠊ2010ࠊ

㸫200 

③⟍ගኵ୕ࠊᓥᘯᖾࡢ≀ື᳝⬨ࠊṑ▼⅊

࣮⏕యࢺࢱࣃ⤖ᬗࡢᵓ㐀ᙧᡂᶵᵓࡢ

㐍ࠊ▼◊✲ㄅࠊᰝㄞ᭷42ࠊ ᕳࠊ2010ࠊ

175-181 

④ M. Kakei, T. Sakae, H. Mshima, M. 

Yoshikawa, Ultrastructure of apatite 

crystals formed during vascular 

calcification in human, Jouranal of hard 

tissue biology, ᰝㄞ᭷,vol. 18, 2010, 

135-140 

⑤ṑࡢ㇟∳㉁ࡿࡅ࠾ᡂ㛗⥺ࡢ࿘ᮇ⏕≀

᭹㒊ࠊཎṇࠊᓥᘯᖾ୕ࠊ㛵㐃ࡢ࣒ࢬࣜ

῟ᙪࠊ㕥ᮌಙ㞝ࠊ⏣⏿⣧ࠊ⟍ගኵࠊぢ᫂ᗣ㞝ࠊ

ẚ㍑ෆศἪࠊᛶ⬟ྍࡢㄪ⠇ࡿࡼࣥࢽࢺ࣓ࣛ

Ꮫࠊᰝㄞ᭷36ࠊ ᕳ106ࠊ2010ࠊ㸫112. 

⑥ஂಖཌྖ୕ࠊᓥᘯᖾࠊᯇỌᖖࠊᕝஂಖ

ᩔࠊ㎷ᮏ┿つࠊୖṇᮁࠊᕝᓥṇࠊ㎷ᮏᜤஂࠊ

୰⏣ᾈྐࠊMTA ࢻࣥࣛࢺ࣏ࣝࡓࡋᡂ㓄ྜ⤌

ࡢࢺ࣓ࣥࢭ SEM-EDS ศᯒࡿࡼᡂศ᳨ウࠊ᪥

ᮏṑෆ⒪ἲᏛ㞧ㄅࠊᰝㄞ᭷30ࠊ ᕳࠊ2009ࠊ

140-146 

⑦ᕝஂಖᩔࠊᯇỌᖖࠊஂಖཌྖࠊ㎷ᮏ┿

つࠊୖṇᮁ୕ࠊᓥᘯᖾࠊ୰⏣ᾈྐࠊୗᚚ㡿

ⰋࠊM ⇕ྍረᛶࢱࢵ࢞ࣥࣙࢩ࣮ࣞࣗࢳࣈ࢜

6ࠊ᰿⟶ሸᚋࡿࡼ ᖺ⤒㐣ࡓࡋ⮫ᗋࡢ

᰿ᑤ㒊ሰᛶ⤒ኚ㛵ࡿࡍ SEM ࡧࡼ࠾

SEM-EDS ศᯒ᳨ࡿࡼウࠊ᪥ᮏṑෆ⒪ἲᏛ



 

 

㞧ㄅࠊᰝㄞ᭷30ࠊ ᕳ147-157ࠊ2009ࠊ 

⑧୕ᓥᘯᖾࠊཎṇࠊᐑඖἋ⧊ࠊ⏣୰ኵࠊ

ஂಖཌྖࠊす㔝ᙲᜤࠊ㔝⏤㤶ࠊ୰▼⿱Ꮚࠊ

㔝ᮧຍ௦ࠊ㣗Ἃ⣖ࠊぢ᫂ᗣ㞝ࠊᛶᕪᖺ㱋

᪥ࠊኚࡢᡂ⤌ᙧែࡢ▼ṑ⫗⦕ୗṑࡿࡼ

ᮏ⏕ṑ⛉་Ꮫㄅࠊᰝㄞ᭷7ࠊ ᕳࠊ2009ࠊ

34-46 

⑨Suzuki, N., Hayakawa, K., Kameda, K., 

Triba, A., Tang., Tabata, M.J., Takada, K., 

Wada, S., Omori, K., Srivastav, A.K., 

Mishima, H., Hatttori, A, 

Monohydroxylated polycyclic aromatic 

hydrocarbons inhibit booth osteoclastic 

and asteoblastic activies in teleost scaleࠊ

Life Sciences,ᰝㄞ᭷, 84, 2009, 482-488. 
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①୕ᓥᘯᖾࠊぢ᫂ᗣ㞝ࢺࣥࢻࣀࢥࠊ▼ࡢ◳

♏ṑ⛉ᇶࠊゎᯒࡢᏛ⤌ᡂᵓ㐀⧊⤌ࡢ⧊⤌

་Ꮫࠊᖹᡂ 22 ᖺ 9 ᭶ 22 ᪥ࠊᮾி 

② M.Kakei, T. Sakae, H. Mishima, M. 

Yoshikawa, Transmission electron 

microscopy of vascular calcification, 

37th European Symposium on Calcified 

Tissues, ᖹᡂ 22 ᖺ 6 ᭶ 27 ᪥, Glasgow, 

Scotoland 

③H Mishima, M Kitahara, A Hattori, N 

Suzuki, M J. Tabata, M Kakei, Y Miake, 

Possible involvement of melatonin in the 

relationship between biological rhythm 

and periodicity of  incremental line 

formation in the dentin of teeth, 37th 

European Clcified Tissue Scoiety, 2010 ᖺ 6

᭶ 29 ᪥, Glasgow, Scotoland 

④୕ᓥᘯᖾࠊཎṇࠊ᭹㒊῟ᙪࠊ㕥ᮌಙ㞝ࠊ

⏣⏿⣧ࠊ⟍ගኵࠊぢ᫂ᗣ㞝ࠊ㇟∳㉁ࡢᡂ㛗⥺

ࠊ▼◊✲ࠊ࣒ࢬࢽ࢝ᙧᡂ࣓ࡢࡑ≦ᛶࡢ

2010 ᖺ 5 ᭶ 29 ᪥ࠊ᪂₲ 

⑤୕ᓥᘯᖾࠊஂಖཌྖࠊཎṇࠊ⏣୰

ኵࠊ㣗Ἃ⣖ࠊ㔝⏤㤶ࠊ୰▼⿱Ꮚࠊ㔝ᮧຍ

௦ࠊぢ᫂ᗣ㞝ࠊᰗ⃝Ꮥᙲࠊ᪥ᮏゎ๗Ꮫࠊᖹ

ᡂ 22 ᖺ 3 ᭶ 30 ᪥ࠊ┒ᒸ 

⑥⟍ගኵࠊᐮἙỤⓏᚿᮁ୕ࠊᓥᘯᖾྜྷࠊᕝṇ

ⰾࡧࡼ࠾⬦ືࠊṑ▼ࡿࡅ࠾▼⅊㐣⛬ࡘ

ᖹᡂࠊ᪥ᮏゎ๗Ꮫࠊ࡚࠸ 22 ᖺ 3 ᭶ 28 ᪥ࠊ

┒ᒸ 

⑦୕ᓥᘯᖾࠊṑࡢ㇟∳㉁ࡿࡅ࠾ࠕᡂ㛗⥺ࡢ

࿘ᮇࡢ࣒ࢬࣜ≀⏕㛵㐃㸸࣓ࣛࡼࣥࢽࢺ

2009ࠊẚ㍑ෆศἪᏛࠊᛶ⬟ྍࡢㄪ⠇ࡿ ᖺ

10 ᭶ 24 ᪥ࠊ㜰 

⑧୕ᓥᘯᖾࠊཎṇࠊ᭹㒊῟ᙪࠊ㕥ᮌಙ㞝ࠊ

⏣⏿⣧ࠊ⟍ගኵࠊぢ᫂ᗣ㞝ࠊ㇟∳㉁ࡢᡂ㛗⥺

࣒ࢬศἪࣜࡢࣥࢽࢺ࣓࣒ࣛࢬᙧᡂࣜࡢ

ࠊ✲◊ࣥࣙࢩ࣮ࢮࣜࣛࢿ࣑࢜ࣂࠊ㛵㐃ࡢ

2009 ᖺ 12 ᭶ 12 ᪥ࠊᮾி 
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㧗▱Ꮫᅬ▷ᮇᏛ࣭ᗂඣಖ⫱Ꮫ⛉࣭ᩍᤵ   

◊✲⪅␒ྕ㸸30112957 
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 ⏣⏿⣧㸦Tabata J Makoto㸧 
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ᩍᤵ   

 ◊✲⪅␒ྕ㸸20243248 

 (3)㐃ᦠ◊✲⪅ 

㕥ᮌಙ㞝㸦Suzuki Nobuo㸧 

㔠ἑᏛ࣭⎔᪥ᮏᾏᇦ⎔ቃ◊✲࣭࣮ࢱࣥࢭ

ᩍᤵ  

◊✲⪅␒ྕ㸸60242476 

 ᭹㒊῟ᙪ(Hattori Atsuhiko) 
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