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࣐࣮ࢸ  ィࡢᛶ⬻ᖿᛂ⫈ :(1) ࡿぢࢆ࠼ࡇ⫈  .1

1 ⫼ᬒ┠ⓗ

⫈ᛶ⬻ᖿᛂ(Auditory Brainstem Response: ABR)ࡣ㸪ࢫ࣮ࣂ࣮ࣥࢺࡣࡓࡲࢡࢵࣜࢡ

㸪่⃭ᚋ㸪⣙ሙྜࡓ࠼ࢆぬ่⃭⫈ࢺ 10 msec ௨ෆ㢌㒊㈞ࡓࡋ㟁ᴟࡽᚓࡿࢀࡽ

ᚤᑠ࡞㟁ኚື࡛ࡿ࠶㸬ࡢࡑᖜࡣ 1㹼20 PV ⛬ᗘ࡛ࡾ࠶㸪㏻ᖖᚓࡿࢀࡽ⬻Ἴ(50㹼100 PV㸧

㸬ABR࠸ࡉᑠࡿࡣ㸪ẚࢬࣀࢻࣥ࢘ࣛࢢࢡࢵࣂࡸ ィ ࡛ࡣ 7 Ἴ⛬ᗘࡢἼࡀᚓࢀࡽ㸪

㸬ABRࡿ࠶㸪⼗∵㸪⬻ᖿ㸦ᶫ㸪୰⬻㸧㸪どᗋ㸪⓶㉁࡛ࡾ࠾࡚ࢀࡉᐃ≉᪤ࡣⓎ⏕㒊ࡢࡑ
Ἴᙧࡢὀ┠ࡁࡍⅬࡣ࡚ࡋ㸪Ἴࡢᖜ₯࡛ࡾ࠶㸪⼗∵ࡽ⬻ᖿࡇࡢ␗ᖖ࠶ࡀ

ࢆᖖ㒊␗ࡾࡼࢀࡇ㸬ࡿࡍᾘኻࡀ㸪Ἴᙧ⮬యࡿࡍῶᑡࡀἼᙧᖜࡋᘏ㛗ࡀ㸪₯ࡿ

᥎ᐃࡿ࡞⬟ྍࡀࡇࡿࡍ㸬๓㏙࠺ࡼࡢ㸪ABR ㍍ῶࢬࣀ㸪ࡵࡓࡢಙྕ࡞ᚤᙅ㠀ᖖࡣ

㈞㸪㢌㒊ࡓࡲ㸬࠺ࡲࡋ࡚ࡗ࡞␗ࡶἼᙧࡿࢀࡽ㸪ᚓࡾࡼᗘ⛬ࡢࡑ㸪ࡾ࠶ᚲせ࡛ࡀດຊࡢ

ࡿࡍ㟁ᴟࡢࢫࣥࢲ࣮ࣆࣥࡢᙳ㡪ࡵࡓࡿࡅ࠺ࡶ㸪ṇ☜࡞ィ ⤖ᯝࢆᚓࡣࡵࡓࡿ㸪ከࡃ

㸬ࡿࡍせࢆὀពࡢ

 ᮏㄢ㢟࡛ࡣ㸪⫈ぬ่⃭ࡾࡼㄏⓎࡿࢀࡉ⬻Ἴࡢィ ࢆ㏻ࡋ㸪ᕪືቑᖜ㸪ࢢࣥࣜࢱࣝࣇ㸪

ຍ⟬ᖹᆒ㸪ࡢࢺࢡࣇࢳ࣮㝖ཤ࡞㸪⏕యࡽᚓࡿࢀࡽ㟁Ẽⓗ࡞ᚤᑠಙྕࡢィ ᡭἲࡢ

ᇶ♏ࢆ⩦ᚓࡿࡍ㸬

2 ⫈ᛶ⬻ᖿᛂ㸦ABR㸧

ᛶㄏ⫈ࢆἼኚື⬻ࡓࡋᑐᛂ㸪㡢่⃭ࡿࢀࡉㄏᑟࡽ㟁ᴟࡓࡋ╔ୖ⓶㢌ࡸ㠃⾲ࡢ⬻

Ⓨᛂ(auditory evoked response)࠺࠸㸬⫈ᛶㄏⓎᛂࡣᵝ࡞ࠎᙧࡢἼࡀࡿ࠶ࡀ㸪⌧ᅾ࡛

㸪㏿ᛂ㸪୰㛫ᛂ㸪ࡾࡼ㛫㸦₯㸧ࡢ࡛ࡲࡿࡍ⌧ฟࡀἼࡽ㛫ࡓ࠼ࢆ㸪่⃭ࡣ

⦆ᛂ㸪ᚋᛂศ㢮ࡿ࠸࡚ࢀࡉ㸬㏿ᛂࡣ₯ࡀ 1.5㹼6.0 msec ᖿ⬻ࡣ※㉳ࡢࡑ㸪ࡃ▷

㸬ABR࠺࠸㸪⫈ᛶ⬻ᖿᛂ(auditory brainstem responses: ABR)ࡾ࠶ 㛵ಀࡉ῝ࡢ╀╧ࡣ

㸪1970 ᖺ࡛ࡢࡿࡁグ㘓࡛㛫▷࡛ࡲᡂேࡽ㸪ஙᗂඣࡃ࡞ ABR ௨᮶㸪࡚ࢀࡉሗ࿌ࡀ

ᛴ㏿ᬑཬࡋ㸪ᐈほⓗ⫈ぬ᳨ᰝࡸ⬻ᖿ㞀ᐖࡢ⛬ᗘࡸ㒊᳨ࡢ⣴㸪⮚ჾ⛣᳜ࡢ᮲௳࡛ࡿ࠶⬻

Ṛุᐃ࡞Ḟ᳨࠸࡞ࡏᰝ࡚ࡋ㸪⌧ᅾ࡛ࡣᗈࡃ⮫ᗋᛂ⏝ࡿ࠸࡚ࢀࡉ㸬 

᳨ᰝࡣ㸪ࢡࢵࣜࢡ㡢ࡢ࡞▷㡢่⃭࠸⏝ࢆ㸪㡢่⃭ࢆ࿊♧ᚋ㸪10 msec ௨ෆ㸪6㹼7 ಶ

࡚ࢀࡉᗘྠᐃ⛬ࡿ࠶㸪ࡣ※㉳ࡢἼᙧࡢࢀࡒࢀࡑ㸦ᅗ 1㸧㸬ࡿࢀࡉグ㘓࡚ࡋἼᙧࡘᣢࢆἼࡢ

㸪ϨἼ㸸⼗∵⚄⤒㸪ϩἼ㸸⼗∵⚄⤒᰾㸪ϪἼ㸸ࡀࡿ࠶ࡀㄽ␗ࡢⱝᖸ࡚ࡗࡼ⪅✲◊㸪ࡾ࠾

ࡢ㸪ϬἼࡣ୰࡛ࡢ㸬Ϩ㹼ϬἼࡿ࠸࡚ࢀࡉ᰾㸪ϫἼ㸸እഃẟᖏ᰾㸪ϬἼ㸸ୗୣࣈ࣮ࣜ࢜ୖ

ᖜࡶ᭱ࡀ࠸ࡁ㸬่⃭㡢ࡢ㡢ᅽࢆᑠࡿࡍࡃࡉ㸪ABR ྛࡢἼᙧࡣḟ➨ᖜࡀᑠࡃࡉ

㸦ᅗࡿ࠶࡛⬟ྍูุࡣϬἼ࡛ࡲ㡢ࡢ㸪㜈್㏆ࡀࡃ࠸࡚ࡗ࡞☜᫂ࡾ࡞ 2㸧㸬ࡢࡇϬἼࡢ

ᾘኻࡿࡍ㜈್ࡣ⣧㡢⫈ຊࡢ㜈್㏆ࡵࡓࡿ࡞್࠸㸪⫈ぬࡢぬⓗ᳨ᰝࡣϬἼࡀᣦᶆ

ᾘኻ㸪ྛࡸ⌧ฟࡢϨἼ㸪ϪἼ㸪ϬἼ㸪୍⯡ࡣ࡚ࡋᏛⓗ᳨ᰝ⤒⚄ࡓࡲ㸬ࡿ࠸࡚ࢀࡽ࠸⏝

Ἴࡢ₯㸪ࢡ࣮ࣆ㛫₯ᕪ㸦interpear latency㸸IPL㸧㸪୧⪥㛫₯ᕪ㸦interaural latency 
difference㸸ILD㸧㸪୧⪥ࢡ࣮ࣆࡢ㛫₯ᕪ㸦interaural IPL difference㸧ࡀ࡞ࡿࢀࢃ㸬
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 ABR ሙࡿࢀࡽぢࡀϮἼࡢ㉁⏤᮶⓶ࡧࡼ࠾ϭἼ㸪どᗋࡢ㸪ෆഃ⭸≧య⏤᮶ࡢ㏙ୖࡣ

ࡣᛂᡂศࡢ࡛ࡲϨ㹼ϮἼࡢࡇ㸬ࡿ࠶ࡀྜ 330㹼1,200 Hz ⛬ᗘࢆࢡ࣮ࣆㄆࡿࡵẚ㍑ⓗ㏿

ࢆࡽࢀࡇ㸪ࡾ࠶ᛂᡂศ࡛࠸ ABR 㸬୍ࡪἼᡂศ㏿ࡢ ᪉㸪ࡢࡽࢀࡇᡂศูࡣ㸪6 msec
㏆ࢆࢡ࣮ࣆᣢࡘᛂᡂศࡶほ ࡿࢀࡉ㸬ࡢࡇẚ㍑ⓗ✜࡞ࡸᛂᡂศࡣ 40㹼120 Hz
⛬ᗘࡀࢡ࣮ࣆㄆࡿࢀࡽࡵ㸬ࡢࡇᡂศࢆ⦆ᚎᡂศ࠺࠸㸬ABR ᚎᡂศ⦅Ἴᡂศ㏿ࡢࡇࡣ

 㸬ࡿᡂࡽᡂἼྜࡢ

   

ᅗ 1 ABR  ィ ※㉳ࡢ

 

 

 

ᅗ 2 ่⃭㡢ᅽኚࡿࡼᛂἼᙧࡢኚ 
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3 ᐇ㦂⨨ཬࡧィ ᪉ἲ 

 

ABR ィ ࢆ࣒ࢸࢫࢩᅗ 3 ᅗࢆᅗࢡࢵࣟࣈࡢ⨨㸪ィ  4 㸪ABRࡣ㸬ᮏᐇ㦂࡛ࡍ♧
ィ ⨨࡚ࡋ᪥ᮏග㟁〇 Neuropack-Pࡿ࠸⏝ࢆ㸬⪥ᆶ㢌㡬㏆㓄⨨ࡓࡋ㟁ᴟᕪື

ቑᖜჾ࡚ࡗࡼᑟฟࢢࣟࢼࡓࡋಙྕࡣ㸪A/D ኚࡓࢀࡉᚋ㡢่⃭⨨ࡾࡼฟຊࢀࡉ

ࡽ୰ࡢᬒ⬻Ἴ⫼ࡸ㸪ၟ⏝ὶ㞧㡢ࢀࡉ⟭ຍ࡚ࡋᮇྠ㡢ࢡࢵࣜࢡࡿ ABR ಙྕ᳨ࢆࡳࡢ

ฟࡿࡍ㸬ABR ࡢᛂ࡛㸪⼗∵⚄⤒⤊ᮎࡿࡍ᮶⏤ᖿ⫈ぬ㊰⬻ࡽ⤒⚄∵⼗ࡢぬఏᑟ㊰⫈ࡣ

άື㟁ࡧࡼ࠾㸪⬻ᖿྛࡢ୰⥅᰾ࡢ⯆ዧᛶࢫࣉࢼࢩ㟁ࡿ࠸࡚ࢀࡉ㸬ࡔࡓ㸪ࡢࡑᛂࡣ

0.5㹼㸯ȣV ࠺࠸㠀ᖖᚤᙅ࡞ᛂ࡛ࡵࡓࡿ࠶㸪㏻ᖖࡣ㸪1000㹼2000 ᅇࡢຍ⟬ᖹᆒࢆ⾜

 㸬࠺

 

  

   
 

ᅗ 3 ABR ィ ࣒ࢸࢫࢩ 

 

 

  ᅗ 4  ABR ィ ⨨ࢡࢵࣟࣈᅗ 
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4 ᐇ㦂㡯┠ 

 

 ᮏᐇ㦂࡛ࡣ㸪௨ୗࡢィ ࠺⾜ࢆ㸬࠾࡞㸪ィ ᪉ἲࡢヲ⣽ࡣ࡚࠸ࡘ㸪ᐇ㦂ᢸᙜ⪅ࡢㄝ᫂

 㸬ࡇࡿࡍ↷ཧࢆࣝࣗࢽ࣐ヲ⣽ࡢࡅ࠼ᐇ㦂ᐊഛࡧࡼ࠾

 ྛ⮬㸪ࣝࣗࢽ࣐ᚑ࠸㸪─㟁ᴟࢆ㢌㒊ࡾ㈞ࡅ㸪ࢆࣥ࣍ࢻࢵ࣊╔ࡿࡍ㸬ィ ࣟࣉ

ᚋ㸪่ࡓࡗ⾜ࢆタᐃࢱ࣮࣓ࣛࣃࡢ࣒ࣛࢢ ⃭㡢ࢆ୧⪥ࡽ࠼㸪ࡢࡑࡢ ABR  㸬ࡿࡍ ィࢆ

ୗ࡛ࡢᮇタᐃึࡿ࠸࡚ࢀࡉᥖ㍕ࣝࣗࢽ࣐ .1 ABR 㸪ABR࠸⾜ࢆ ィࡢ ⛬Ϩ㹼ϬἼࡢ

ᗘࡀ࡛ࡲィ ࢆࡇࡿࢀࡉ☜ㄆࡿࡍ㸬 

2. ่⃭㡢ᅽࢆῶᑡ࡚ࡏࡉ ABR ィ ࠸⾜ࢆ㸪ྛ⮬ࡢ㜈್ࢆỴᐃࡿࡍ㸬 

࡚ࡋኚ᭦ࢆࣝ࣋㝖ཤࣞࡢࢺࢡࣇࢳ࣮࿘Ἴᩘ㸪ຍ⟬ᖹᆒᅇᩘ㸪ࡢࢢࣥࣜࢱࣝࣇ .3

ABR ィ ࠸⾜ࢆ㸪1࡛ᚓࡓࢀࡽ⤖ᯝẚ㍑ࡋ㸪ࡢࢀࡒࢀࡑィ ᮲௳ࡢኚࡀィ ⤖ᯝ

 㸬ࡿㄪࢆᙳ㡪ࡍࡰࡼ࠾

 

5 ㄢ 㢟 

 

 ௨ୗࡢㄢ㢟࠸⾜ࢆ㸪࡚ࣞࡋࢺ࣮࣏ᥦฟࡇࡿࡍ㸬 

1. ィ ᐇ㦂࡛ࡣ㸪ᐇ㦂ඛ❧ࡕ㸪㟁ᴟ᥋ゐᢠࡢィ ࡿࢀࢃ⾜࡛ື⮬ࡀ㸬ࡢࡇ᥋ゐᢠ

ࡣ 5 k:௨ୗࡀࡇࡿࡍ᥎ዡࡾ࠾࡚ࢀࡉ㸪ୟྛࡘ㟁ᴟࡿࡍࡃࡋ➼ࢆ್ࡢᚲせࡿ࠶ࡀ㸬

 㸬ࡼࡏᐹ⪄࡚࠸ࡘ⏤⌮ࡢࡑ

㸪ABRࡋẚ㍑ࢆᯝ⤖ࡓࡗ⾜ࢆ ィ࡛ࢱ࣮࣓ࣛࣃ୍ྠࡀ⮬ྛ .2 Ἴᙧࡿࡅ࠾ಶேᕪ࠸ࡘ

࡚⪃ᐹࡼࡏ㸬 

࡚ࡋኚ᭦ࢆ࿘Ἴᩘࡢࢢࣥࣜࢱࣝࣇ .3 ABR ィ ࡓࡗ⾜ࢆሙྜ㸪ABR ኚᖜ₯ࡢ

ࡿࡌ⏕ࡀ㸬ࢆ⏤⌮ࡢࡑ⪃ᐹࡼࡏ㸬 

4. ຍ⟬ᖹᆒᅇᩘ㸪ࡢࢺࢡࣇࢳ࣮㝖ཤࣞࢆࣝ࣋ኚ᭦࡚ࡋィ ࡓࡋ ABR Ἴᙧࡢࡣ

 㸬ࡼࡏᐹ⪄ࢆ⏤⌮ࡢࡑ㸪ࡵࡲࢆࡓࢀࡽぢࡀኚ࡞࠺ࡼ
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࣐࣮ࢸ   ィࡢṍᡂศ⪥㡢㡪ᨺᑕ :(2) ࡿぢࢆ࠼ࡇ⫈  .1

 

1 ⫼ᬒ┠ⓗ 

 

 ෆ⪥⼗∵ࡣ㸪㡢ࡿࡼᶵᲔⓗືࢆ㟁Ẽⓗືኚࡿࡍᙺࢆ᭷ࡿ࠸࡚ࡋ㸬⼗∵ࡣᚤ

ᑠ࡞㡢ࡽ࡞ࡁ㡢࡛ࡲ㸪࡚ࡋࢪࣥࣞࢡࢵ࣑ࢼࢲ 120dB ௨ୖࡢᗈ࠸⠊ᅖࡢ㡢Ἴࢆ㟁Ẽ

ືኚࡿࡁ࡛ࡀࡇࡿࡍ㸬ࡢࡇᗈࢆࢪࣥࣞࢡࢵ࣑ࢼࢲ࠸ᐇ⌧ࡀࡢࡿ࠸࡚ࡋ㸪⼗∵

ෆࡿ࠶እ᭷ẟ⣽⬊ࡢാࡾ࠶࡛ࡁ㸪እ᭷ẟ⣽⬊ࡽ⮬ࡣఙ⦰㐠ື࡛ࡇࡿࡍࢆ㸪ᚤᑠ࡞㡢

ࢀࡑ㸪ࡿࡍ⦰ఙࡀ⬊㸬እ᭷ẟ⣽ࡿ࠸࡚ࢀࡽ࠼⪄ࡢࡶࡿ࠸࡚ࡋቑᖜᶵᲔⓗࢆಙྕࡿࡼ

ࢀࡉᨺᑕ࡚ࡋ㡢㸪እ⪥㐨ࡾࢃఏ⭷㰘ࡽ∵⼗ࡀືࡢࡑ㸬ࡿࡍ⏕Ⓨࡀື࡚ࡗࡼ

 㸬࠺࠸㡢㡪ᨺᑕ(otoacoustic emissions: OAEs)⪥ࢆ㇟⌧ࡿ
 እ᭷ẟ⣽⬊ࡢఙ⦰㐠ືࡣ㠀⥺ᙧᛶࡀᏑᅾࡵࡓࡿࡍ㸪ቑᖜ⤖ᯝࡣṍᡂศࡇࡿࢀࡲྵࡀ

ሙྜ㸪f1ࡢࢺࣄ㸬ࡿ࡞ f2ࡢ 2 ṍᡂࡢ࿘Ἴᩘࡢሙྜ㸪2 f1 - f2ࡓࡋධຊࢆ࿘Ἴᩘࡢࡘ

ศࡀ⏕ᡂࡿࢀࡉ㸬ࡢࡇ㡢Ἴࡀእ⪥㐨ᨺᑕࢆࡢࡶࡓࢀࡉṍᡂศ⪥㡢㡪ᨺᑕ

(distortion-product otoacoustic emissions: DPOAEs)࠺࠸㸬ࣥ࣍ࣖ㧗ᛶ⬟ࢆࣥ࣍ࣟࢡ࣐

ࡢࡇ㸪ࡾࡼࣈ࣮ࣟࣉࡓࡏࢃྜࡳ⤌ DPOAEs 㸬DPOAEsࡿࡁ࡛ࡀࡇࡿࡍ ィࢆ እ᭷ẟࡣ

⣽⬊ࡢቑᖜᶵ⬟ࢆᫎࡵࡓࡿ࠶࡛ࡢࡶࡓࡋ㸪DPOAEs 㸪ྛ࡛ࡇࡿࡍ ィࢆ࿘Ἴᩘኚࡢ

࿘Ἴᩘࡿࡅ࠾⫈ຊࢆぬⓗィ ࡿ࠶࡛⬟ྍࡀࡇࡿࡍ㸬 
 ᮏㄢ㢟࡛ࡣ㸪ෆ⪥⼗∵ࡢ㠀⥺ᙧᛶ㉳ᅉࡿࡍṍᡂศ⪥㡢㡪ᨺᑕࡢィ ࢆ㏻࡚ࡋ㸪⏕యࡢ

㠀⥺ᙧື࡚࠸ࡘ⌮ゎࡿࡵ῝ࢆ㸬 
 

2 ⪥㡢㡪ᨺᑕ(OAEs) 

 

 ✵ẼࡢᐦἼ࡛ࡿ࠶㡢ࡣእ⪥㐨ࢆ㏻ࡾ㸪୰⪥ࡢ㰘⭷࡛ᶵᲔⓗືኚࢀࡉ㸪⪥ᑠ㦵㐃

㙐ࢆ⤒࡚ෆ⪥ࡢ⼗∵ (cochlea) ఏࡿࢃ㸦ᅗ 1㸧㸬⼗∵ෆࣃࣥࣜࡣᾮ࡛‶ࡾ࠾࡚ࢀࡉࡓ㸪

୰⪥ࡽఏࡓࡁ࡚ࡗࢃືࡣ㸪ࣜࣥࣃᾮࢆືࡏࡉ㸪ࡢࡑࡽࡉືࡀ㸪⼗∵ෆᏑᅾࡍ

࿘Ἴᩘᘚูᶵࡣ㸬ᇶᗏᯈࡿࡏࡉືࢆ⭷ⷧࡿࢀࡤ ᇶᗏᯈ (basilar membrane, BM)ࡿ

㸪ࡣ࿘Ἴᩘࡢࡇ㸬ࡿ࡞᭱ࡀ࿘Ἴᩘ࡛ືᖜࡢᐃ≉ࡿ࠶ࡣ㒊ྛࡢ㸪ᇶᗏᯈࡾ࠶ࡀ⬟

ᇶᗏᯈྛࡢ㒊ࡿࡅ࠾≉ᚩ࿘Ἴᩘ (characteristic frequency, CF) ࡿ࠸࡚ࢀࡤ㸬 

      

ᅗ  ぬჾ⫈ࢺࣄ 1
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ᅗ  ᇶᗏᯈᵓ㐀ࡢ∵⼗  2

 

           

ᅗ 3  ⪥㡢㡪ᨺᑕࡢⓎ⏕ᶵᗎ 

 

 ෆ᭷ẟ⣽⬊ (inner hair cell, IHC) እ᭷ẟ⣽⬊ (outer hair cell, OHC)ࡣ㸪ᇶᗏᯈୖࡓࡲ
ࡿࢀࡤឤぬ⣽⬊ࡀศᕸࡿ࠸࡚ࡋ㸦ᅗ 2㸧㸬OHC ఙ⦰㐠ⓗື⬟ࡀ㌟⮬࡚ࡋᑐ㡢่⃭ࡣ

㸬IHCࡿࡍቑᖜࢆ㸪ᇶᗏᯈືࡾࡼࡇࡿࡍࢆື ኚ㟁ẼಙྕࢆᶵᲔⓗືࡢᇶᗏᯈࡣ

ࡋ㸪⫈⚄⤒ఏࡿ࠼㸬OHC ⪥㸪ࡋఏࢆෆ∵⼗ࡀືࡢࡑ㸪ࡵࡓࡿࡍືⓗື⬟ࡣ

ᑠ㦵㰘⭷ࢆືࡏࡉ㸪እ⪥㐨㡢ࡀᨺᑕࡀ㇟⌧ࡿࢀࡉぢࡿࢀࡽ㸦ᅗ 3㸧㸬͆࡞࠺ࡼࡢࡇ⪥

 㸬࠺࠸㡢㡪ᨺᑕ(otoacoustic emissions: OAEs)ࢆ͇㇟⌧ࡿࡃฟ࡚ࡀ㡢ࡽ

 OAE 㸪่Ⓨ⪥㡢㡪ᨺᑕ(spontaneous OAEs: SOAEs)⮬ࡿࡍ⏕Ⓨࡶ࡚ࡃ࡞࠼ࢆ㡢่⃭ࡣ

⃭㡢࡚ࡗࡼㄏⓎࡿࢀࡉㄏⓎ⪥㡢㡪ᨺᑕ(evoked OAEs: EOAEs)ูࡿࢀࡉ㸦ᅗ 4㸧㸬ࡽࡉ

㸪EOAEs ࡢḟࡾࡼ㢮✀ࡢ㡢่⃭ࡣ 3✀㢮ศ㢮ࡿࢀࡉ㸬 

 

1. Ⓨಙ㛫ࡢẚ㍑ⓗ▷ࢡࢵࣜࢡࡸࢺࢫ࣮ࣂ࣮ࣥࢺ࠸㡢࡚ࡗࡼㄏⓎࡶࡿࢀࡉ

 ࡢ

(transiently evoked OAEs: TEOAEs) 
2. ⣧㡢࡛ㄏⓎࢀࡉ㸪่⃭㡢ࡌྠ࿘Ἴᩘࢆᣢࡢࡶࡘ 

(stimulus frequency OAEs: SFOAEs) 
3. ࿘Ἴᩘࡿ࡞␗ࡢ 㸪OHCࢀࡉㄏⓎࡾࡼ⣧㡢ࡢࡘ2 ㉳ᅉ㠀⥺ᙧᛶࡢᛶື⬟ࡢ

 (distortion-product OAEs: DPOAEs)    ࡢࡶࡿࡍ
 

11



ᮏᐇ㦂࡛ࡣ㸪DPOAEs 㸬DPOAEs࠺⾜ࢆ ィࡢ ㉳㠀⥺ᙧᛶࡢఙ⦰㐠ືࡢ⬊㸪እ᭷ẟ⣽ࡣ

ᅉࡾ࠾࡚ࢀࡽ࠼⪄ࡢࡶࡿࡍ㸦ᅗ 5㸧㸪่⃭㡢ࡢ࿘Ἴᩘࢆ f1, f2 ( f1 < f2 )ࡿࡍ㸪mf1 - nf2

㸦m, n 㸪ࡕ࠺ࡢ࿘Ἴᩘᡂศࡢࡽࢀࡇࡣ㸬ᅇࡿࡍ⏕࿘Ἴᩘ࡛Ⓨࡿ࠶ࡢつ๎ᛶ࠺࠸㸧ᩘᩚࡣ

࠸ࡍࡸࢀࡉ ィࡶ࡛᭱ࢺࣄ 2f1 - f2ࡿ࡞࿘Ἴᩘࡢ DPAOE  㸬ࡿࡍ ィࢆ

     

ᅗ 4 ⪥㡢㡪ᨺᑕࡢศ㢮 

 

(Ashmore, 1986) 

ᅗ 5 እ᭷ẟ⣽⬊ఙ⦰ᣲືࡢ㠀⥺ᙧᛶ 

ᶓ㍈ࡣ⣽⬊ࡢ༳ຍ㟁ᅽ㸪⦪㍈ࡣ⣽⬊㛗ࡉኚࡍ⾲ࢆ 

 

3 ィ ⨨ཬࡧィ ᪉ἲ 

 

 DPOAE ᅗࢆ࣒ࢸࢫࢩ ィࡢ 㸬DPOAEࡍ♧6 ィ ࡣ࣒ࢸࢫࢩ㸪2ಶࣥ࣍ࣖࡢ 1 ಶ

࠺⾜ࢆ⌮ฎࡢฟຊಙྕࡧⓎ⏕ཬࡢ㸪ධຊ㡢ࣈ࣮ࣟࣉࡿᡂࡽࣥ࣍ࣟࢡ࣐ࡢ AD/DA ࢥ

ࢱ࣮ࣂࣥ PC  㸬ࡿ࠸࡚ࢀࡉᵓᡂࡾࡼ

   

ᅗ 6  DPOAE ィ ࣒ࢸࢫࢩ   ᅗ ࡢࢺࣄ 7 DPOAE ィ  
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 ィ ࡣ࿘Ἴᩘ f1, f2㸪㡢ᅽࣞࣝ࣋ P1, P2ࡢ ⪥እࡽࣥ࣍ࣖࡢࣈ࣮ࣟࣉࢆ㡢่⃭ࡢࡘ2

㐨ධຊࡋ㸪ࡢࡇࡢእ⪥㐨ෆ㡢Ἴ࡚ࣥ࣍ࣟࢡ࣐ࢆィ ࡿࡍ㸬ィ ࡓࡋ㡢㡪ಙྕࢆ

࣌ࢫࡿࡅ࠾ࡢ࿘Ἴᩘࡿ࡞㸪2f1 - f2ࡋቑᖜᚋ㸪FFTゎᯒ࡛(ER-10C, Etymotic Research)ࣉࣥ

ࢆࣝ࣋ࣞࣝࢺࢡ DPOAE 㸬ᅗࡿࡍࣝ࣋ฟຊࣞࡢ 7 ࡿࡅ࠾ࢺࣄࡣ DPOAE ࡢィ ⤖ᯝࡢ

୍࡛ࡿ࠶㸬่⃭㡢࿘Ἴᩘࡢ f1, f2ࡃ࡞࡛ࡅࡔ㸪2f1 - f2ࡢ࿘Ἴᩘࡶࣝࢺࢡ࣌ࢫほᐹ࡚ࢀࡉ

 㸬ࡿ࠸

 ᮏᐇ㦂࡛ࡣ㸪่⃭㡢࿘Ἴᩘẚࢆ f2 / f1 = 1.2㸪่⃭㡢㡢ᅽᕪࢆ P1 - P2 = 10 dB 㸪ࡋಖᣢ

่⃭㡢࿘Ἴᩘࢆ 0.5㹼10 kHz ࡏࡉኚࢆ㸪่⃭㡢㡢ᅽࡓࡲ㸬࠺⾜ࢆ ィ࡚ࡏࡉ㛫࡛ኚࡢ

࡚ィ ࠸⾜ࢆ㸪DPOAE ฟຊࡢࡢࡉࡁኚࢆ☜ㄆࡿࡍ㸬 

 

4 ᐇ㦂㡯┠ 

 

 ᮏᐇ㦂࡛ࡣ㸪௨ୗࡢィ ࠺⾜ࢆ㸬࠾࡞㸪ィ ᪉ἲࡢヲ⣽ࡣ࡚࠸ࡘ㸪ᐇ㦂ᢸᙜ⪅ࡢㄝ᫂

 㸬ࡇࡿࡍ↷ཧࢆࣝࣗࢽ࣐ヲ⣽ࡢࡅ࠼ᐇ㦂ᐊഛࡧࡼ࠾

1. እ⪥㐨ࢆᶍࡓࡋὀᑕჾ࡚࠸⏝ࢆ 2f1 - f2ᡂศࡢィ ࠸⾜ࢆ㸪ィ ᶵჾࡢ㠀⥺ᙧᛶࡼ

 㸬ࡿࡍㄆ☜ࢆࡇ࠸࡞ࢀࡉฟ᳨ࡰࡣṍᡂศࡿ

࡚ࡋ㇟ᑐࢆ⪥ࡢศ⮬ࡀ⮬ྛ .2 2f1 - f2ᡂศࡢィ ࠸⾜ࢆ㸪⤖ᯝࢆ 㸪DPOAEࡋẚ㍑1
 㸬ࡿࡍㄆ☜ࢆࡇࡿ࠶యಙྕ࡛⏕ࡀ

3. ่⃭㡢ࡢ㡢ᅽࢆኚ᭦࡚ࡋィ ࠸⾜ࢆ㸪DPOAE  㸬ࡿࡍ ィࢆධฟຊ≉ᛶࡢ

 

5 ㄢ 㢟 

 

 ௨ୗࡢㄢ㢟࠸⾜ࢆ㸪࡚ࣞࡋࢺ࣮࣏ᥦฟࡇࡿࡍ㸬 

1. ṇᖖ⫈ຊࢆ᭷ࡾࡼ⪥ᩘࡿࡍィ ࡓࢀࡉ DPOAE ࡢ⮬ྛࡓ㸪ᐇ㦂࡛ᚓᖹᆒ್ࡢ DPOAE
㸪DPOAE࠾࡞㸬ࡼࡏᐹ⪄ࢆഴྥࡢࡑ㸪ࡋẚ㍑ࢆࢱ࣮ࢹࡢ ᐇ㦂ᙜ᪥ࡣࢱ࣮ࢹᖹᆒࡢ

㓄ᕸࡿࡍ㸬 

2. ่⃭㡢ࡢ㡢ᅽࢆኚࡓࡏࡉሙྜᚓࡓࢀࡽィ ⤖ᯝࡾࡼ㸪DPOAE ᅗࢆධฟຊ≉ᛶࡢ

 㸬ࡼࡏᐹ⪄࡚࠸ࡘᚩ≉ࡢࡑ㸪ࡋ♧

3. 㠀⥺ᙧ1⮬⏤ᗘື⣔ࡿ࡞␗ࡢࡘ2࿘Ἴᩘࡢᙉไຊࢆධຊࡓࡋሙྜࡢᣲື࡚࠸ࡘ㸪

㸬ࡼࡵồࢆࡢࡿࡍኚ࠺ࡼࡢࡀṍᡂศࡿࡌ⏕㸪⣔࠸⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘ

ᐇ㦂ᙜ᪥ࡣ࡚࠸ࡘᡭἲࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ᩘ್࠾࡞㸬ࡼࡏᐹ⪄ࢆ⏤⌮ࡢࡑ㸪ࡓࡲ

ㄝ᫂ࡋ㸪ࡢࢺ࣮ࢩࢻࢵࣞࣉࢫ㞮ᙧࢆ㓄ᕸࡿࡍ㸬 
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