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◊✲ᡂᯝࡢᴫせ㸦ᩥ㸧㸸ᮏ◊✲࡛ࡣ㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࣥࣆࣜࢩ࢟࢜ࢺࣇࡿ࠶
⤒㊰ࡢ㛫᥋㜵⾨ᯝࡍࡓᙺࡢయീࡢゎ᫂ࡢࡑᛂ⏝ࡢࡾࡳࠊࡽ✲◊ࡢ㤶ࡢࡾ⏕ែᶵ⬟
ࡗ࡞ࡽ᫂ࡀᶵᵓࡢ⾨㜵≀᳜࡞ࡓ᪂ࡽ✲◊ࡢ⳥㝖ࡃࠋࡓᚓࢆ᪂▱ぢࡢࡃከࡿࡍ㛵
ゎ᫂ࡢᙳ㡪ࡍࡰཬࢡ࣮࣡ࢺࢵࢿ⏝㛫┦స≀⏕ࡢែ⣔⏕ࡀⓎᛶ≀㉁ࡢ≀㸦㸰㸧᳜ࡓࡲࠋࡓ
Ⓨࠊࡶࡿࡍ❧☜ࢆᴫᛕࡢࢡ࣮࣡ࢺࢵࢿస⏝࣭ሗ┦ࠊࡣ࡛✲◊ࡿࡍ㛵⏝ᛂࡢࡑ
ᛶ≀㉁ࡢά⏝ࡿࡼᐖ㜵㝖ἲࢆⓎぢࠋࡓࡋ�
�
◊✲ᡂᯝࡢᴫせ㸦ⱥᩥ㸧㸸,Q�WKH�VWXG\�RQ�WKH�UROH�RI�WKH�S\WR�R[LOLSLQ�SDWKZD\�RQ�WKH�SODQW�
LQGLUHFW�GHIHQVH��ZH�IRXQG�VHYHUDO�QRYHO�HFR�SK\VLRORJLFDO�IXQFWLRQV�RI�JUHHQ�OHDI�
YRODWLOHV�ZKLFK�ZDV�SURGXFHG�LQ�WKH�S\WR�R[LOLSLQ�SDWKZD\��(VSHFLDOO\��LQ�WKH�VWXG\�RI�
ELRV\QWKHWLF�SDWKZD\�RI�S\UHWKULQ��ZH�IRXQG�WKH�QRYHO�GHIHQVH�SDWKZD\V�WKDW�FDQ�EH�
DSSOLFDEOH�WR�SODQWV��,Q�WKH�VWXG\�RI�HFRORJLFDO�LQWHUDFWLRQ�QHWZRUNV��ZH�HVWDEOLVKHG�
WKH�FRQFHSW�RI�LQWHUDFWLRQ�LQIRUPDWLRQ�QHWZRUNV��)XUWKHU��ZH�IRXQG�WKH�QRYHO�DSSURDFK�
WR�FRQWURO�SHVW�LQVHFWV�E\�XVLQJ�SODQW�YRODWLOHV�LQ�DJURHFRV\VWHPV��
�
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◊✲ศ㔝㸸」ྜ᪂㡿ᇦ�

�ศ⛉࣭⣽┠㸸⏕≀ศᏊᏛ࣭Ꮫ⏕ែᏛࡢ㈝◊⛉

�Ⓨ⌧ไᚚࠊែᏛ⏕ࠊ≀᳜ࠊ᪻ࠊ㸸㑇ఏᏊᏛࢻ࣮࣮࣡࢟

�
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 
◊✲௦⾲⪅ࡣࡽኳᩛࢆㄏᘬࡿࡍㄏᑟ㛫᥋㜵
▱ࡢࡃከ࡛ࢳ࣮ࣟࣉࡢ࡛ࣝ࣋ศᏊࣞࡢ⾨
ぢࢆᚓ࡚ࡓࡲࠊࡾ࠾ኳᩛࡢ⾜ືไᚚࡿࡼᐖ
㜵㝖ࡢᢏ⾡㛤Ⓨ㛵ࡶ࡚ࡋከࡢࡃ⊂ⓗ
ぢୡ⏺ⓗࡣࡽࢀࡑࠋࡿ࠸ᚓ࡚ࢆᡂᯝ✲◊࡞
ࠊࡋࡋࠋࡿ࠶ᡂᯝ࡛ࡿࡍ⨨➃ඛ᭱ࡶ࡚
ㄏᑟࡢ⾨㛫᥋㜵ࡢ≀᳜ࡔࡲࡣぢ▱ࡢࡽࢀࡇ

ᶵᵓゎ᫂㜵㝖ࡢᛂ⏝࠺࠸ịᒣ୍ࡢゅ
ࡀ✲◊࡞ⓗྜ⤫ࡿ࡞ࡽࡉࠊࢀࡽ࠼⪄ࡿ࠶࡛
ྍḞ࡛᳜≉ࠋࡿ࠶≀㛫ࢩ࣮ࢣࢽ࣑ࣗࢥࡢ
ྥࢆኳᩛㄏᘬᛶࠊゎ᫂ࡢ࡛ࣝ࣋ศᏊࣞࡢࣥࣙ
࢜ࡀࣉ࣮ࣝࢢࡢࠎᡃࠊࡣసฟࡢ≀᳜ࡓࡏࡉୖ
㔜せㄢࡁࡍ᥎㐍࡚ࡗᣢࢆ࣮ࢸࣜࢼࢪࣜ
㢟࡛ࠋࡿ࠶ 
 

ᶵ㛵␒ྕ䠖㻝㻠㻟㻜㻝㻌

◊✲✀┠䠖ᇶ┙◊✲㻔㻿㻕㻌

◊✲ᮇ㛫䠖㻞㻜㻜㻣䡚㻞㻜㻝㻝㻌

ㄢ㢟␒ྕ䠖㻝㻥㻝㻜㻝㻜㻜㻥㻌

◊✲ㄢ㢟ྡ䠄ᩥ䠅㻌 ᳜≀䛾㛫᥋㜵⾨䛾ㄏᑟᶵᵓゎ᫂䛸㜵㝖䜈䛾ᛂ⏝㻌

◊✲ㄢ㢟ྡ䠄ⱥᩥ䠅㻌 㻵㼚㼐㼡㼏㼑㼐㻌㼕㼚㼐㼕㼞㼑㼏㼠㻌㼐㼑㼒㼑㼚㼟㼑㻌㼛㼒㻌㼜㼘㼍㼚㼠㼟㻌㼍㼓㼍㼕㼚㼟㼠㻌㼔㼑㼞㼎㼕㼢㼛㼞㼑㼟㻌㼍㼚㼐㻌㼕㼠㼟㻌㼍㼜㼜㼘㼕㼏㼍㼠㼕㼛㼚㻌㼕㼚㻌㼜㼑㼟㼠㻌

㼏㼛㼚㼠㼞㼛㼘㻌

◊✲௦⾲⪅㻌

㧗ᯘ㻌 ⣧♧䠄㼀㻭㻷㻭㻮㻭㼅㻭㻿㻴㻵㻌㻶㼁㻺㻶㻵䠅㻌

ி㒔Ꮫ䞉⏕ែᏛ◊✲䝉䞁䝍䞊䞉ᩍᤵ㻌

◊✲⪅␒ྕ䠖㻝㻜㻝㻥㻣㻝㻥㻣�



 

 

㸰㸬◊✲ࡢ┠ⓗ 
ⓗ␗≉✀ࡢᐖࠊࡁࡓࢀࢃ㣗ᐖࡣ≀᳜
ࡢࡇࠋࡿࡍᨺฟ࣭⏘⏕㣗ᐖㄏᑟⓗࢆ࠸ໝ࡞
Ꮫሗ㸧ࠖࡢ㸦Ⓨᛶ࠸ໝࠕ ࠸࡚ࡋ㣗ᐖࡣ
ࠋࡿ࠶ࡀ⬟ᶵࡿࡍㄏᘬࢆኳᩛ࡞ᐖ≉␗ⓗࡿ
SOSࠖಙࠕࡀ≀᳜ࡓࡅཷࢆ㣗ᐖࠊࡣ㇟⌧ࡢࡇ
㞠࡚ࡋࢻ࣮࣮࢞ࢹ࣎ࢆኳᩛࠊ࡚ࡋฟࢆྕ
ࠋࡿࡁ࡛ࡀࡇࡿ࠼⪄ᅗᘧ࠺࠸ࡿ࠸࡚ࡗ
ᚑࠕࡢ≀᳜ࡣࢀࡇࠊ࡚ࡗㄏᑟⓗ㛫᥋㜵⾨ᡓ␎ࠖ
ㄏᑟࡢࡇࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࡽࡅ࡙⨨
ⓗ㛫᥋㜵⾨ᡓ␎ὀ┠ࢺࢵࣉࢺ࢘ࠋࡿࡍ
ᣢ⥆ⓗ㎰ᴗᢏ࡞ᏳᚰࠊᏳ࠸ࡋඃቃ⎔࡚ࡋ
≀᳜ࠊ࡚ࡋඹ㏻┠ⓗࢆࡿࡍᐤ⏘⏕⾡
ᒓࡀ≀స࡞せࢆゎᯒࡢ⾨ㄏᑟⓗ㛫᥋㜵ࡢ
⾜࡚࠸⏝ࢆ⛉࣓࣐ࠊ⛉ࢿࠊ⛉ࢼࣛࣈࡿࡍ
 ࠋࡿࡍ᥎㐍࡚ࡗ⤠ࢆⅬ↔┠㸰㡯ࡢḟࠋ࠺
㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࢺࣇࡿ࠶
ᙺࡍࡓᯝ⾨㛫᥋㜵ࡢ㊰⤒ࣥࣆࣜࢩ࢟࢜
 ⏝ᛂࡢࡑゎ᫂ࡢయീࡢ
㸦㸰㸧᳜≀ࡢⓎᛶ≀㉁ࡀ⏕ែ⣔ࡢ⏕≀㛫┦
స⏝ࢡ࣮࣡ࢺࢵࢿཬࡍࡰᙳ㡪ࡢゎ᫂
 ⏝ᛂࡢࡑ
 
㸱㸬◊✲ࡢ᪉ἲ 
㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࢺࣇࡿ࠶
ᙺࡍࡓᯝ⾨㛫᥋㜵ࡢ㊰⤒ࣥࣆࣜࢩ࢟࢜
�⏝ᛂࡢࡑゎ᫂ࡢయീࡢ ᮏ◊✲㡯┠࡛
࠸࡚ࡋഛࡀ㑇ఏᏊሗࠊࡣ࡚ࡋ≀᳜ࠊࡣ
≀⏕ศᏊ࡚࠸⏝ࢆࢺ࣐ࢺࠊࢼࢬࢼࢾࣟࢩࡿ
ᏛⓗᡭἲேᕤẼ㇟ᐊෆࡧࡼ࠾㑇ఏᏊ⤌ࡳ
࠼ᑐᛂ ᐊෆ࡛ࣥࣆࣜࢩ࢟࢜ࢺࣇࡢ⤒
㊰ࡢ≀⏘⏕ࡢ㜵⾨ᶵ⬟ࡢホ౯ࡓࡲࠋࡓࡗ⾜ࢆ
ࢫࣞࣆࠊ࡚ࡋ≀᳜ࣝࢹࣔࢆࢡࢠ࢘ࣗࢳࣙࢪ
⤒ࣥࣆࣜࢩ࢟࢜ࢺࣇᡂ⤒㊰ྜ⏕ࡢࣥࣜ
㊰ࢆࢡ࣮࣡ࢺࢵࢿࡢゎ᫂ࠋࡓࡋ 
㸦㸰㸧᳜≀ࡢⓎᛶ≀㉁ࡀ⏕ែ⣔ࡢ⏕≀㛫┦
స⏝ࢡ࣮࣡ࢺࢵࢿཬࡍࡰᙳ㡪ࡢゎ᫂
�⏝ᛂࡢࡑ ᮏ◊✲㡯┠࡛୕ࠊࡣᰤ㣴ẁ㝵┦
స⏝᳜ࡧࡽ࡞≀㛫࣮ࢣࢽ࣑ࣗࢥ࣑ࣝ࢝ࢣ
࣐ࢺࠊࢼࢬࢼࢾࣟࢩࡵࡓࡢゎᯒࡢࣥࣙࢩ
ࡳ⤌㑇ఏᏊࡧࡼ࠾ேᕤẼ㇟ᐊෆ࠸⏝ࢆࢺ
ࡢࢡ࣮࣡ࢺࢵࢿ⏝స┦ࡢᑐᛂ ᐊෆ࡛࠼
ホ౯ࠋࡓࡗ⾜ࢆ 
�
㸲㸬◊✲ᡂᯝ�
 
�ᐜᶵᵓཷࡢࡾ㤶ࡢࡾࡳ
ᨺࡽࢺ࣐ࢺࡓࡅཷࢆ㣗ᐖ࢘ࢺࣚࣥࣔࢫࣁ
ᩓࡿࢀࡉ㣗ᐖ≉␗ⓗⓎᛶྜ≀⩌ࢆ
ࣁ࡛ࢺ࣐ࢺࡓࢀࡉ᭚㟢ࡿࡍ᭚㟢ࢺ࣐ࢺ
ࡋㄆ☜ࢆࡇࡿࡲ㧗ࡀᢠᛶ࢘ࢺࣚࣥࣔࢫ
ࢆᢠᛶㄏᑟᶵᵓࡿࡼⓎᛶ≀㉁᭚㟢ࠋࡓ
᫂ࠊࡵࡓࡿࡍࡽ⥙⨶ⓗ௦ㅰ≀ゎᯒ㸦࣓ࢱ
⣙ࠊࢁࡇࡓࡋᐇࢆ㸧࣒࣮ࣟ࣎ ���� ྜ
ㄏᑟ㢧ⴭࡀࡅࡔࡘࡦࡎࢃࠊࡕ࠺ࡢ≀
✚ࡢࡇࠋࡓ࠸࡚ࡋྜ≀ࢆ༢㞳ࠊ⢭〇ࠊࡋ
105 ゎᯒ࣮ࣝࣀࢭ࢟࣊ࡾࡼ㓄⢾య࡛ࡇࡿ࠶

ேࢆ㓄⢾య࣮ࣝࣀࢭ࢟࣊ࠋࡓࡋࡽ᫂ࢆ
ᕤ㣫ᩱࡾ⦏㎸࢘ࢺࣚࣥࣔࢫࣁࡴᗂࡢ
⏕⫱ᢚไࡀ☜ㄆࠊࡵࡓࡢࡑࠋࡓࢀࡉ㣗ᐖ≉␗
ⓗⓎᛶྜ≀ࣥࣆࣜࢩ࢟࢜ࢺࣇࠊࡕ࠺ࡢ
ࢆ⏝Ѹ᳜≀┦స≀᳜ࡀ࣮ࣝࣀࢭ࢟࣊ࡿ࠶࡛
ᢸࡅཷࠊࡾ࠾࡚ࡗᡭࢆ࣮ࣝࣀࢭ࢟࣊ࡀ≀᳜ࡢ
ࡵ㧗ࢆᢠᛶ࡛ࡇࡿࡍ㓄⢾యࠊࡳ㎸ࡾྲྀ
ᢠᛶㄏᑟࡢࡇࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ
࡞࠸࡚ࡋ㛵ࡣ㓟ಙྕఏ㐩⣔ࣥࣔࢫࣕࢪࡣ
㣗ᐖ≉␗ⓗⓎᛶ≀㉁᭚㟢ࠊ᪉୍ࠋࡓࡗ
ࣟࢡ࣐ࢆ⩌㑇ఏᏊࡿࢀࡉⓎ⌧ㄏᑟࡾࡼ
㓟ಙࣥࣔࢫࣕࢪࠊࡿࡍウ᳨ࡾࡼゎᯒࣞ
ྕఏ㐩⤒㊰ᨭ㓄ୗࡿ࠶㑇ఏᏊ⩌ࡀㄏᑟࡉ
ᐇ㝿Ⓨᛶࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠸࡚ࢀ
≀㉁᭚㟢᳜ࢺ࣐ࢺࡾࡼ≀ෆ࡛ࣥࣔࢫࣕࢪ
㓟ࡢ✚ࡀㄆࠋࡓࢀࡽࡵ�
୍᪉࣓࣐࣐ࣜࠊѸࡢࢽࢲࣁ࣑ࢼ⣔࡛ࡣⓎᛶ
≀㉁᭚㟢ࡓࡋࣜࢮ࣮ࢼࢳ࡛࣓࣐࣐࢟㑇
ఏᏊࡢ㢧ⴭ࡞Ⓨ⌧ㄏᑟࡀぢࢮ࣮ࢼࢳ࢟ࠊࢀࡽ

ࡢࢽࢲࣁ࣑ࢼࡣேᕤ㣫ᩱୖ࡛ࡔࢇ㎸ࡾ⦏ࢆ
⏘༸ᩘࡀῶࢆࡇࡿ᫂ࠋࡓࡋࡽㄏᑟࢀࡉ
ࡽ㓄ิゎᯒ࣮ࢱ࣮ࣔࣟࣉࡢࢮ࣮ࢼࢳ࢟ࡿ
ᮏࣥࣔࢫࣕࢪࡀࢮ࣮ࢼࢳ࢟㓟ಙྕఏ㐩⣔ࡢ
ᨭ㓄ୗࡀࡇࡿ࠶♧၀ࠋࡓࢀࡉ�
ࣟࢩࠊࡣウ᳨࡛ࡓ࠸⏝ࢆࢼࢬࢼࢾࣟࢩ
㢮ࣥࣆࣜࢩ࢟࢜ࢺࣇⓎᛶࢆࢼࢬࢼࢾ
ࢼࢭ࢟࣊ࡍ᭚Ẽ࣮ࣝࢼࢭ࢟࣊ࠊࡕ࠺ࡢ
㑏࣮ࣝࣀࢭ࢟࣊ࠊࡳ㎸ࡾྲྀࡕ┤ࢆ࣮ࣝ
ඖࢆࡇࡿࡍ᫂ࢼࢭ࢟࣊ࡣࢀࡇࠋࡓࡋࡽ

ࡓࡋᚓ⋓ࡀ≀᳜ࡵࡓࡿࡍ⦅ࢆẘᛶࡢ࣮ࣝ
⬟ຊࠋࡓࢀࡽ࠼⪄ࡔ�
ඛ࣮ࣝࣀࢭ࢟࣊ࡢ㓄⢾యࡢే࠼⪄
Ⴅぬࡢ≀ືࡣ⬟Ⓨᛶ≀㉁ᐁࡢ≀᳜ࠊࡿࡏ



 

 

ྲྀࡢయෆࡢⓎᛶ≀㉁ࠊࡾ࡞␗ࡽ᫂
ࡿ࠸࡚ࡋᐤࡃࡁࡀᏛⓗኚ⏕ࠊࡳ㎸ࡾ
�ࠋࡓࡗ࡞ࡽ᫂ࡀࡇ
�
ࢩ࣮ࢣࢽ࣑ࣗࢥ࣑ࣝ࢝ࢣࡢࢡࢠ࢘ࣗࢳࣙࢪ
ࣙࣥ�
� ࣥࣜࢺࣞࣆኳ↛ẅࡣࢡࢠ࢘ࣗࢳࣙࢪ
✲◊ᮏࠋࡿࡍᡂྜ⏕࡚ࡋᑐ᪻㜵ᚚ≀㉁ࢆ
ࢡࢠ࢘ࣗࢳࣙࢪࡀᡂྜ⏕ࡢࣥࣜࢺࣞࣆࠊࡣ࡛
ⓎᛶศᏊࡿࡌ⏕࡛ࡇࡿ࠼ࢆയᐖ
ᗂࡢࢡࢠ࢘ࣗࢳࣙࢪࠊࡢࡿࢀࡉㄪ⠇࡚ࡗࡼ
ⱑ᳨࡚࠸⏝ࢆウࠋࡓࡋ≀⌮ⓗയᐖࢆࡓ࠼
ࢆᗂⱑࡢയ↓㞄ࡢᗂⱑࡢࢡࢠ࢘ࣗࢳࣙࢪ
᭷ពࡀ㔞ྵࣥࣜࢺࣞࣆࡢᗂⱑࡢയ↓ࠊࡃ⨨
ㄏࡁࡓ࠼ࢆയᐖⓗ⌮≀ࠋࡓࡋቑຍ
ᑟⓗࢡࢠ࢘ࣗࢳࣙࢪᗂⱑࡿࡌ⏕ࡽⓎ
ᛶศᏊࢆ *&�06 ࡛ྠᐃࡓࡋ⤖ᯝࡢࡾࡳࠊ㤶
ࠊ���KH[HQDO�)�ࠊ���KH[HQDO�=�ࡿࢀࡤࡾ
�=����KH[HQ���ROࠊ�=����KH[HQ��\O�DFHWDWH
��)�࡚࠼ຍ �IDUQHVFHQH ࡚ࡋᡂศࡀ
ᨺฟࡀࡇࡿࢀࡉ᫂ࡢࡽࢀࡇࠋࡓࡗ࡞ࡽ
ᡂศࠊ࡚࠸ࡘࢀࡒࢀࡑࡢയᐖࢆࡓ࠼ᗂⱑ
ᐃ㔞ࢆ㔞ࡿࡍ⇿⿕ࡀᗂⱑࡢയ↓ࡿࡍ㞄᥋
ࢆࢻࣥࣞࣈࡢࡇࠊ࡚ࡋࡑࠋࡓࡋࢻࣥࣞࣈ࡚ࡋ
↓യࡢᗂⱑẼయ࡚ࡋฎ⌮ࣆࠊࢁࡇࡓࡋ
ࡿࢃ㛵ᡂྜ⏕ࣥࣜࢺࣞ Ⓨࡢ⩌㑇ఏᏊࡢ✀�
⌧㔞ࣥࣜࢺࣞࣆࠊࡶࡿࡍ᪼ୖࡀ㔞ࡶቑ
ࠋࡓࡋ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
യᐖㄏᑟᛶࠊ⏝ᡂάᛶసྜ⏕ࣥࣜࢺࣞࣆ
ⓎᛶศᏊ⃰ࡢࢻࣥࣞࣈࡢᗘࡢ㛵ಀࡘ
ࣥࣜࢺࣞࣆࡓࡅཷࢆയᐖࠊᯝ⤖ࡓㄪ࡚࠸
㞄᥋ࡿࡍ⨨࡛ほ ⃰ࡿࢀࡉᗘ࡛Ⓨᛶศ
Ꮚࢆࢻࣥࣞࣈࡢฎ⌮ࡢࣥࣜࢺࣞࣆࠊࡁࡓࡋ
⏕ྜᡂࡶ᭱ࡣάᛶ⃰ࡾࡼࢀࡑࠊࢀࡉᗘୖࢆ
ࡗ࡞ࢀࡽぢࡣ⏝άᛶసࡶ࡚ࡆୗࡶ࡚ࡆ

࣮ࢣࢽ࣑ࣗࢥࡿࡼⓎᛶศᏊࠊࡽࡇࡓ
ࡽ᫂ࡀࡇࡿࡍᏑᅾࡀ㐺⃰ᗘ᭱ࡣࣥࣙࢩ
യᐖㄏᑟᛶⓎᛶศᏊࠊࡽࡉࠋࡓࡗ࡞
ࡁάᛶ࡛ࢆᡂྜ⏕ࣥࣜࢺࣞࣆࡶ࡛⊃༢ࡀ
ࡁάᛶ࡛ࡋࡁࡓࡋࢻࣥࣞࣈࠊࡢࡿ
࡚ࡋᣦᶆࢆάᛶࡢᡂ㑇ఏᏊྜ⏕ࡢ࠸࡞
ㄪࡓ⤖ᯝࡶ࡛ࡘ୍ࡽࢻࣥࣞࣈࠊⓎᛶศ
Ꮚࡢせ⣲ࢆḞⴠࣥࣜࢺࣞࣆࠊࡿࡏࡉ⏕ྜᡂ
ࡍࠋࡓࡗ࡞ࡽ᫂ࡀࡇ࠸࡞ࢀࡉάᛶࡣ
ࢻࣥࣞࣈࠊࡣയᐖㄏᑟᛶⓎᛶศᏊࠊࡕࢃ࡞
ᗂࡿࡍ㞄᥋ᗂⱑࡓࡅཷࢆയᐖࡘ࡚ࡋ
ⱑᑐࣥࣜࢺࣞࣆࠊࡳࡢ࡚ࡋ⏕ྜᡂࢆάᛶ
ࡗศࡀࡇࡃࡽࡓࡣ࡚ࡋࣝࢼࢢࢩࡿࡍ
�ࠋࡓ
�
ࡍᐤᙧᡂࡢྜ⤖ࣝࢸࢫ࢚ࡢࣥࣜࢺࣞࣆ
�Ⓨぢࡢ㓝⣲ࡿ
ࡘࡾࡼ㓟⤒㊰ࣥࣟࣂ㠀࣓ࠊࡣࣥࣜࢺࣞࣆ

㓟㒊㸦⳥㓟㸧ࡿࢀࡽࡃ SK\WR�R[\OLSLQ ⤒
㊰࣮ࣝࢥࣝࡿࢀࡽࡃࡘࡾࡼ㒊㸦ࣞࣟࣟࢫ
ࣥ㸧࡛ࡇࡿࡍྜ⦰ࡀ⏕ྜᡂࠋࡿࢀࡉ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
ᇶ㌿ࣝࢩࡿࡍゐ፹ࢆࣉࢵࢸࢫ⤊᭱ࡢࡇ

⛣ᛂࢆゐ፹ࡿࡍ㓝⣲ࡢࢡࢠ࢘ࣗࢳࣙࢪࢆ
ࠋࡓࡋࢢࣥࢽ࣮ࣟࢡࢆ㑇ఏᏊࠊࡋ⢭〇ࡽⷣ
㑇ఏᏊࡢ㓄ิࢆゎㄞࡓࡋ⤖ᯝࠊ㦫ࡇࡁࡃ
ࡣᮏయࡢ㓝⣲ࠊ ࠶࡛✀୍ࡢࢮ࣮ࣃࣜ�/6'*
ࡏࡉ⌧⭠⳦࡛Ⓨࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ
ࢩࡕࢃ࡞ࡍࠊ⨨ᑐ㓄⤯ࡢᇶ㉁ࠊࡣᮏ㓝⣲ࡓ
ࣝ㒊ࡢ��5���5�㓄⨨࣮ࣝࢥࣝ㒊ࡢ��6�㓄
ࢡࢠ࢘ࣗࢳࣙࢪࠊࡓࡲࠋࡓࡋㄆ㆑ཝᐦࢆ⨨
ᙜヱࠊࡣⓎ⌧㔞ࡢᮏ㓝⣲㑇ఏᏊࡢ㒊࡛ྛࡢ
㒊࡛ྵࣥࣜࢺࣞࣆࡢ㔞┦㛵ࡇࡓࡋ
ࡓᯝࢆᙺ࡞㔜せᡂྜ⏕ࡢࣥࣜࢺࣞࣆࠊࡽ
ࡣ㓝⣲ࠊࡽࡉࠋࡓࢀࡉ၀♧ࡀࡇࡿ࠸࡚ࡋ
⣽⬊እศἪࠊࡸࡇࡿࢀࡉຍỈศゎゐ፹ᶵ
�ࠋࡓࡗ࡞ࡽ࡚᫂ࡵึࡶࡇࡿࡍ᭷ࢆ⬟
�
᳜≀㛫ࡢࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ᭷ຠ㊥㞳ឤ
ᗘ᳨ࡢฟ 
� ᳜≀㛫ࡢࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ᭷ຠ㊥㞳
㛵ྜ࣓ࣥࢩ࢜ࠊࡣ࡚ࡋᡂ㓝⣲㑇ఏᏊࡳ⤌ࢆ
ࠋࡓࡗ⾜ࢆウ᳨࡚࠸⏝ࢆࢽࣞࢺࠊࢥࣂࢱࡓ࠼
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13-LOX

CPPase

Lipase
Membrane lipids

1-Deoxy-D-xylulose 5-phosphate

(1R)-trans-Pyrethric acid Pyrethrin II

Pyruvic acid
Glyceraldehyde 3-phosphate

Chrysanthemyl diphosphate

(1R)-trans-Chrysanthemic acid (S)-PyrethrolonePyrethrin I

12-oxo-cis-10, 15-Phytodienoic acid

(12,13S)-Epoxylinolenic acid

(13S)-Hydroperoxylinolenic acid

Linolenic acid

Jasmonic acid (JA)

* *
*

O

*



 

 

㑇ఏᏊ⤌ࡳ࠼ᑐᛂ ᐊࡿࡅ࠾ゎᯒࡼ
࣑ࣗࢥࡢᰴ㛫࣓࣐࣐ࣜࢥࣂࢱ࠼ࡳ⤌ࠊࡾ
ࡣ㊥㞳ࣥࣙࢩ࣮ࢣࢽ 30cm⛬ᗘ᥎ᐃࠋࡓࢀࡉ
≀㸱᳜ࠊ࡚ࡋ㉳Ⅼࢆ≀᳜࠼ࡳ⤌ࠊࡋࡋ
㛫ࡀࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥࡢほ ࠊࢀࡉ㞄᥋᳜
ࡿࡍฟ᳨ࢆᙳ㡪ࡢ㞟⩌≀᳜ࡎࡽ࡞ࡳࡢ≀
 ࠋࡓࡁ࡛ࡀࡇ
 
 
 
 
 
 
 
 
 
 
 
 
 
� ᳜≀㛫ࡢࣥࣙࢩࢣࢽ࣑ࣗࢥឤᗘ᳨ࡢฟࠊࡣ
㔝⏕ᆺࢼࢬࢼࢾࣟࢩ hpl㑇ఏᏊḞᦆ࣑ࣗ
ࢼࢬࢼࢾࣟࢩࠋࡓࡗ⾜࡚࠸⏝ࢆࢺࣥࢱ࣮
㸳ࡢ࣑ࣜയࢆ㸳࢝ᡤ࠼㸪ࡽࡇࡑᨺฟࡉ
ⓗ⥆᩿ࠊᡤࡓㄪࢆຠᯝࡢࡾ㤶ࡢࡾࡳࡿࢀ
Ⓨࡿࡅ࠾ᐜᰴཷ࠸ໝࠊᐜ࡛ཷࡢ㸱㐌㛫
ᛶ≀㉁⏕⏘⬟ຊኳᩛㄏᘬ⬟ຊࠋࡓࡋୖྥࡀ
ୗᅗࡣໝཷࢆ࠸ᐜࡓࡋሙྜ㸦㯤⥳㸧ཷᐜࡋ
ࢬࢼࢾࣟࢩࡿࡅ࠾ሙྜ㸦㯤Ⰽ㸧࠸࡞࠸࡚
ᐜཷࠋࡿ࠶ẚ㍑࡛ࡢ⬟⏘⏕ࡾ㤶ࡢࡾࡳࡢࢼ
ࢃࡀࡇࡿ࠸࡚ࡋୖྥࡀᛶ⏘⏕࡛ࡇࡿࡍ
ࡿࢀࡉᨺฟࡽയࡢ࣑ࣜ㸳ࡢᡤ࢝㸳ࠋࡿ
Ⓨᛶ≀㉁ࡣᴫࡡ 140pptV࡛ࠊືࡾ࠶ Ⴅぬࡢ≀
ᛂ⟅༉ᩛࡿࡍឤᗘ࡛ࡀࡇࡿ࠶᫂ࡽ
ࣙࢩ࣮ࢣࢽ࣑ࣗࢥ࣑ࣝ࢝ࢣࡢ㛫≀᳜ࠋࡓࡗ࡞
ࡵጞࡀ✲◊ᮏࠊࡣࡢࡓࡋฟ᳨ࢆ㧗ឤᗘ᭱ࡢࣥ
 ࠋࡿ࠶࡛࡚
 
 
 
 
 
 
 
 
 
 
 
 
 
᳜≀㛫┦స⏝ࡢࢡ࣮࣡ࢺࢵࢿᛂ⏝ 
⿕ᐖࡓࡅཷࢆᰴࡽᨺฟࡿࢀࡉⓎᛶ≀㉁
Ⅼࡿࡲ㧗ࡀ㜵⾨⬟ຊࡢ≀᳜ࡿࡍ㞄᥋ࡾࡼ
රᗜ┴❧㎰ᯘࠋࡓࡗ⾜ࢆ✲◊⏝ᛂࠊࡋ┠ὀ
Ỉ⏘ᢏ⾡⥲ྜࢬࢲࡢ࣮ࢱࣥࢭᅡሙ࠸࠾
Ⓨᛶࡿࡼ⨨タࡾྲྀࡾสࡢ࿘㎶㞧ⲡࠊ࡚
ᡂศᭀ㟢ࢫࢲᅡሙᑐ㇟༊㸦Ⓨᛶ≀㉁ࢆ

ᭀ㟢࠸࡞ࡋᅡሙ㸧ࡢࢬࢲࠊ࡚࠸࠾⏕⏘ᛶ
࡚࠸࠾ᭀ㟢ᅡሙࠊᯝ⤖ࡢࡑࠋࡓࡋㄪᰝࢆ➼
✀Ꮚᩘࡢቑຍ⿕ᐖⴥ⋡ࡢపୗࡀㄆࠊࢀࡽࡵ
ⲡสࡀࡾ㉳Ⅼ᳜ࡿ࡞≀㛫┦స⏝ࢺࢵࢿ
♧ࢆᛶ⬟ྍࡢᐖ㜵㝖ࡓࡋ⏝ࢆࢡ࣮࣡
 ࠋࡓࡁ࡛ࡀࡇࡍ
� ኳᩛㄏᘬᛶࡿࡍᨺฟࡀ≀ᐖ⿕ᐖ᳜ࡓࡲ
Ⓨᛶ≀㉁ࡢᛂ⏝㛵ࠋࡓࡗ⾜ࢆ✲◊ࡿࡍ
ࢥᗂኳᩛ㸦࢞ࢼࢥࠊᗂ࢞ࢼࢥࠊ⛉ࢼࣛࣈ
ேᕤ࡚࠸࠾⣔ࡢ㸧ࢳࣂ࣐ࣘࢥ࣒ࣛࢧ࢞ࢼ
ⓗࡓࡋࢻࣥࣞࣈኳᩛㄏᘬ≀㉁ࡢタ⨨࡛ࢥ
ࢫ࢘ࣁࡅࡼ㞵ࠊࢆࡇࡿࡁపῶ࡛ࢆᐖ⿕࢞ࢼ
ࠋࡓࡁ࡛ࡀࡇࡿࡍᐇドࡶ㟢ᆅ࡛ࡎࡽ࡞ࡳࡢ
ෆᐇ㦂ᅡ࣮ࢱࣥࢭࢆグኳᩛㄏᘬ≀㉁ୖࠊࡓࡲ
ሙタ⨨ࢲ࣡࢝ࢱࢭࢬࢡࠊࢁࡇࡓࡋ
 ࠋࡓ࠼ࢆᙳ㡪㞟ᵓ㐀⩌ࡢ࢘ࢯࢳ
� ◊✲ᮇ㛫⤊ᚋୖࠊࡶグࡢᛂ⏝㛵ࡿࡍ◊
 ࠋࡍᣦ┠ࢆᐇ⏝ࠊࡋ⥆⥅ࢆ✲
 
⏕ែ⣔ሗ࣭┦స⏝ࢡ࣮࣡ࢺࢵࢿ�
ᇶ┙ ែ⣔⏕ࠊࡾࡼࡇࡿࡍྜ⥲ࢆᡂᯝࡢ6
ሗ࣭┦స⏝ࢡ࣮࣡ࢺࢵࢿᴫᛕࢆᵓ⠏ࠋࡓࡋ
ከᵝࠊࡣ㣗≀㐃㙐ࡿࢀࡽࡆᗈࡾ⧞࡛ୖ≀᳜
㐍ࠋࡿ࠸࡚ࡋୗᅗࡢ➨୍ᒙ㸦୍␒ୖࡢᒙ㸧
㸫᳜㣗ᛶ᪻㸫ᤕ㣗ᛶ≀᳜࡚ࡋࡢࡑࠊࡣ
᪻ࡢ㣗≀㐃㙐ࡢࡇࠋࡓࡋ♧ࢆ㐃㙐ࠊ࡚࠸࠾
ࠊࡁࡓࢀࢃ㣗㣗ᛶ᪻㸦ᐖ㸧᳜ࡣ≀᳜
᳜㣗ᛶ᪻ࡢ✀≉␗ⓗ࡞ໝࢆ࠸㣗ᐖㄏᑟⓗ
ࡢ㸦Ⓨᛶ࠸ໝࠕࡢࡇࠋࡿࡍᨺฟ࣭⏘⏕
Ꮫሗ㸧ࠖ ኳᩛ࡞≉␗ⓗ᪻ࡿ࠸࡚ࡋ㣗ᐖࡣ
ࡿࡍࡾྲྀࡾࡸࢆ㸦ሗࡿ࠶ࡀ⬟ᶵࡿࡍㄏᘬࢆ
㛵ಀ㸸➨ᒙ㸧ࠊࡣ㇟⌧ࡢࡇࠋ㣗ᐖࡓࡅཷࢆ
ࡢⓎᛶࡀ≀᳜ 626 ኳᩛࠊ࡚ࡋฟࢆࣝࢼࢢࢩ
࠺࠸ࡿ࠸࡚ࡗ㞠࡚ࡋࢻ࣮࣮࢞ࢹ࣎ࢆ
㜵⾨ᡓ␎ࠋࡿࡁ࡛ࡀࡇࡿ࠼⪄◊✲௦⾲⪅ࠊ
ศᢸ⪅ࡽࡉࠊࡣࡽⓎᛶ≀㉁᳜ࡿࡼ≀㛫
┠ࠋࡓࡋࡔ࠸ぢࢆస⏝ᒙ㸦➨୕ᒙ㸧┦ࡢ
ぢ࠸࡞࠼➨ᒙࠊ➨୕ᒙࠊࡣ㣗≀㐃㙐ࡢ➨୍
ᒙ࡞ࡁᙳ㡪ࢆࡿ࠼㔜せ࡞ᒙ࡛ࡇࡿ࠶
ୗࡓࡋどぬࢆᒙࡢࡘ㸱ࠋࡓࡋࡽ᫂ࢆ
ᅗࠊࡣ⏕≀㛫┦స⏝ࡢ᪂࡞ࡓᇶᮏᴫᛕ࠸
�ࠋࡿ࠼
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



 

 

�
㸳㸬࡞Ⓨ⾲ㄽᩥ➼�
㸦◊✲௦⾲⪅ࠊ◊✲ศᢸ⪅ཬࡧ㐃ᦠ◊✲⪅
�ୗ⥺㸧ࡣ
�
ࠝ㞧ㄅㄽᩥ 㸦ࠞィ �� ௳㸧�
ձ 6KLRMLUL� .��� 2]DZD� 5��� 0DWVXL� .���
6DEHOLV� 0��� 7DNDED\DVKL� -� ࠊ
,QWHUPLWWHQW� H[SRVXUH� WR� WUDFHV� RI�
JUHHQ�OHDI�YRODWLOHV�WULJJHUV�D�SODQW�
UHVSRQVH6ࠊFLHQWLILF�5HSRUWVࠊᰝㄞ᭷ࠊ
�ᕳ2'ࠊ����ࠊ,���������VUHS������

ղ 0DWVXL�.���6XJLPRWR�.���0DQR�-���2]DZD�
5��� 7DNDED\DVKL� -� ࠊ 'LIIHUHQWLDO�
PHWDEROLVP�RI�JUHHQ�OHDI�YRODWLOHV�LQ�
LQMXUHG�DQG�LQWDFW�SDUWV�RI�D�ZRXQGHG�
OHDI� PHHW� GLVWLQFW� HFRSK\VLRORJLFDO�
UHTXLUHPHQWV3ࠊ/R6�21(ࠊᰝㄞ᭷ࠊ�ᕳࠊ
H����� ࠊ ���� ࠊ '2,���������MRXUQDO��
SRQH����������

ճ .LNXWD� <��� 8HGD� +��� 7DNDKDVKL� 0���
0LWVXPRUL� 0��� <DPDGD� *��� 6DNDPRUL�
.��7DNHGD�.���)XUXWDQL�6���1DND\DPD�.���
.DWVXGD�<���+DWDQDND�$���0DWVXGD�.ࠊ�
,GHQWLILFDWLRQ� DQG� FKDUDFWHUL]DWLRQ�
RI� D� *'6/�OLSDVH� OLNH� SURWHLQ� WKDW�
FDWDO\]HV�WKH�HVWHU�IRUPLQJ�UHDFWLRQ�
IRU� S\UHWKULQ� ELRV\QWKHVLV� LQ�
7DQDFHWXP� FLQHUDULLIROLXP� �� D� QHZ�
WDUJHW�IRU�SODQW�SURWHFWLRQ7ࠊKH�3ODQW�
-RXUQDO ࠊ ᰝ ㄞ ᭷ ࠊ $UWLFOH� ILUVW�
SXEOLVKHG�RQOLQH2'ࠊ����ࠊ,����������
�M���������;������������[�

մ 6KLPRGD�7���1L[KLKDUD�0���2]DZD�5���
7DNDED\DVKL�-���$ULPXUD�*7ࠊ�KH�HIIHFW�
RI� JHQHWLFDOO\� HQULFKHG� �(��EHWD��
RFLPHQH�DQG�WKH�UROH�RI�IORUDO�VFHQW�LQ�
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