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◊✲ᡂᯝࡢᴫせ㸦࿴ᩥ㸧㸸ᮏ◊✲࡛ࡣ㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࣥࣆࣜࢩ࢟࢜ࢺ࢕ࣇࡿ࠶
⤒㊰ࡢ㛫᥋㜵⾨࡟ᯝࡍࡓᙺ๭ࡢ඲యീࡢゎ᫂ࡢࡑ࡜ᛂ⏝ࡢࡾ࡝ࡳࠊࡽ࠿✲◊ࡢ㤶ࡢࡾ⏕ែᶵ⬟
ࡗ࡞࡟࠿ࡽ᫂ࡀᶵᵓࡢ⾨㜵≀᳜࡞ࡓ᪂ࡽ࠿✲◊ࡢ⳥㝖⹸࡟ࡃ࡜ࠋࡓᚓࢆ᪂▱ぢࡢࡃከࡿࡍ㛵࡟
ゎ᫂ࡢᙳ㡪ࡍࡰཬ࡟ࢡ࣮࣡ࢺࢵࢿ⏝㛫┦஫స≀⏕ࡢែ⣔⏕ࡀ᥹Ⓨᛶ≀㉁ࡢ≀㸦㸰㸧᳜ࡓࡲࠋࡓ
᥹Ⓨࠊ࡟ࡶ࡜࡜ࡿࡍ❧☜ࢆᴫᛕࡢࢡ࣮࣡ࢺࢵࢿ஫స⏝࣭᝟ሗ┦ࠊࡣ࡛✲◊ࡿࡍ㛵࡟⏝ᛂࡢࡑ࡜
ᛶ≀㉁ࡢ฼ά⏝ࡿࡼ࡟ᐖ⹸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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㸰㸮㸮㸵ᖺᗘ ���������� ��������� �����������

㸰㸮㸮㸶ᖺᗘ ���������� ��������� �����������

㸰㸮㸮㸷ᖺᗘ ���������� ��������� �����������

㸰㸮㸯㸮ᖺᗘ ���������� ��������� �����������

㸰㸮㸯㸯ᖺᗘ ���������� ��������� �����������
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◊✲ศ㔝㸸」ྜ᪂㡿ᇦ�

�ศ⛉࣭⣽┠㸸⏕≀ศᏊ໬Ꮫ࣭໬Ꮫ⏕ែᏛࡢ㈝◊⛉

�Ⓨ⌧ไᚚࠊែᏛ⏕ࠊ≀᳜ࠊ⹸᪻ࠊ㸸㑇ఏᏊᏛࢻ࣮࣮࣡࢟

�
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 
◊✲௦⾲⪅ࡣࡽኳᩛࢆㄏᘬࡿࡍㄏᑟ㛫᥋㜵
▱ࡢࡃከ࡛ࢳ࣮ࣟࣉ࢔ࡢ࡛ࣝ࣋ศᏊࣞࡢ⾨
ぢࢆᚓ࡚ࡓࡲࠊࡾ࠾ኳᩛࡢ⾜ືไᚚࡿࡼ࡟ᐖ
⹸㜵㝖ࡢᢏ⾡㛤Ⓨ࡟㛵ࡶ࡚ࡋከࡢࡃ⊂๰ⓗ
ぢ࡟ୡ⏺ⓗࡣࡽࢀࡑࠋࡿ࠸ᚓ࡚ࢆᡂᯝ✲◊࡞
ࠊࡋ࠿ࡋࠋࡿ࠶ᡂᯝ࡛ࡿࡍ⨨఩࡟➃ඛ᭱ࡶ࡚
ㄏᑟࡢ⾨㛫᥋㜵ࡢ≀᳜ࡔࡲࡣぢ▱ࡢࡽࢀࡇ

ᶵᵓゎ᫂࡜㜵㝖ࡢ࡬ᛂ⏝࠺࠸࡜ịᒣ୍ࡢゅ
ࡀ✲◊࡞ⓗྜ⤫ࡿ࡞ࡽࡉࠊࢀࡽ࠼⪄࡜ࡿ࠶࡛
୙ྍḞ࡛᳜࡟≉ࠋࡿ࠶≀㛫ࢩ࣮ࢣࢽ࣑ࣗࢥࡢ
ྥࢆኳᩛㄏᘬᛶࠊゎ᫂ࡢ࡛ࣝ࣋ศᏊࣞࡢࣥࣙ
࢜ࡀࣉ࣮ࣝࢢࡢࠎᡃࠊࡣసฟࡢ≀᳜ࡓࡏࡉୖ
㔜せㄢࡁ࡭ࡍ᥎㐍࡚ࡗᣢࢆ࣮࢕ࢸࣜࢼࢪࣜ
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┠ⓗ 
ⓗ␗≉✀ࡢᐖ⹸ࠊࡁ࡜ࡓࢀࢃ㣗࡟ᐖ⹸ࡣ≀᳜
ࡢࡇࠋࡿࡍᨺฟ࣭⏘⏕࡟㣗ᐖㄏᑟⓗࢆ࠸ໝ࡞
໬Ꮫ᝟ሗ㸧ࠖࡢ㸦᥹Ⓨᛶ࠸ໝࠕ ࠸࡚ࡋ㣗ᐖࡣ
ࠋࡿ࠶ࡀ⬟ᶵࡿࡍㄏᘬࢆኳᩛ࡞ᐖ⹸≉␗ⓗࡿ
SOSࠖಙࠕࡀ≀᳜ࡓࡅཷࢆ㣗ᐖࠊࡣ㇟⌧ࡢࡇ
㞠࡚ࡋ࡜ࢻ࣮࣮࢞࢕ࢹ࣎ࢆኳᩛࠊ࡚ࡋฟࢆྕ
ࠋࡿࡁ࡛ࡀ࡜ࡇࡿ࠼⪄࡜ᅗᘧ࠺࠸࡜ࡿ࠸࡚ࡗ
ᚑࠕࡢ≀᳜ࡣࢀࡇࠊ࡚ࡗㄏᑟⓗ㛫᥋㜵⾨ᡓ␎ࠖ
ㄏᑟࡢࡇࡣ࡛✲◊ᮏࠋࡿ࠸࡚ࢀࡽࡅ࡙⨨఩࡜
ⓗ㛫᥋㜵⾨ᡓ␎࡟ὀ┠࡜ࢺࢵࣉࢺ࢘࢔ࠋࡿࡍ
ᣢ⥆ⓗ㎰ᴗᢏ࡞ᏳᚰࠊᏳ඲࠸ࡋඃ࡟ቃ⎔࡚ࡋ
≀᳜ࠊ࡚ࡋ࡜ඹ㏻┠ⓗࢆ஦ࡿࡍᐤ୚࡟⏘⏕⾡
ᒓࡀ≀స࡞୺せࢆゎᯒࡢ⾨ㄏᑟⓗ㛫᥋㜵ࡢ
⾜࡚࠸⏝ࢆ⛉࣓࣐ࠊ⛉ࢿ࢖ࠊ⛉ࢼࣛࣈ࢔ࡿࡍ
 ࠋࡿࡍ᥎㐍࡚ࡗ⤠ࢆⅬ↔࡟┠㸰㡯ࡢḟࠋ࠺
㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࢺ࢕ࣇࡿ࠶
ᙺ๭ࡍࡓᯝ࡟⾨㛫᥋㜵ࡢ㊰⤒ࣥࣆࣜࢩ࢟࢜
 ⏝ᛂࡢࡑ࡜ゎ᫂ࡢ඲యീࡢ
㸦㸰㸧᳜≀ࡢ᥹Ⓨᛶ≀㉁ࡀ⏕ែ⣔ࡢ⏕≀㛫┦
஫స⏝࡟ࢡ࣮࣡ࢺࢵࢿཬࡍࡰᙳ㡪ࡢゎ᫂࡜
 ⏝ᛂࡢࡑ
 
㸱㸬◊✲ࡢ᪉ἲ 
㸦㸯㸧᳜≀ࡢ㤶ࡢࡾ⏕ྜᡂ⤒㊰࡛ࢺ࢕ࣇࡿ࠶
ᙺ๭ࡍࡓᯝ࡟⾨㛫᥋㜵ࡢ㊰⤒ࣥࣆࣜࢩ࢟࢜
�⏝ᛂࡢࡑ࡜ゎ᫂ࡢ඲యീࡢ ᮏ◊✲㡯┠࡛
࠸࡚ࡋ᏶ഛࡀ㑇ఏᏊ᝟ሗࠊࡣ࡚ࡋ࡜≀᳜ࠊࡣ
≀⏕ศᏊ࡚࠸⏝ࢆࢺ࣐ࢺࠊࢼࢬࢼࢾ࢖ࣟࢩࡿ
Ꮫⓗᡭἲ࡜ேᕤẼ㇟ᐊෆࡧࡼ࠾㑇ఏᏊ⤌ࡳ
᥮࠼ᑐᛂ ᐊෆ࡛ࣥࣆࣜࢩ࢟࢜ࢺ࢕ࣇࡢ⤒
㊰ࡢ≀⏘⏕ࡢ㜵⾨ᶵ⬟ࡢホ౯ࡓࡲࠋࡓࡗ⾜ࢆ
ࢫࣞࣆࠊ࡚ࡋ࡜≀᳜ࣝࢹࣔࢆࢡࢠ࢘ࣗࢳࣙࢪ
⤒ࣥࣆࣜࢩ࢟࢜ࢺ࢕ࣇ࡜ᡂ⤒㊰ྜ⏕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
࣐ࢺࠊࢼࢬࢼࢾ࢖ࣟࢩ࡟ࡵࡓࡢゎᯒࡢࣥࣙࢩ
᥮ࡳ⤌㑇ఏᏊࡧࡼ࠾ேᕤẼ㇟ᐊෆ࠸⏝ࢆࢺ
ࡢࢡ࣮࣡ࢺࢵࢿ⏝஫స┦ࡢᑐᛂ ᐊෆ࡛࠼
ホ౯ࠋࡓࡗ⾜ࢆ 
�
㸲㸬◊✲ᡂᯝ�
 
�ᐜᶵᵓཷࡢࡾ㤶ࡢࡾ࡝ࡳ
ᨺࡽ࠿ࢺ࣐ࢺࡓࡅཷࢆ㣗ᐖ࢘ࢺࣚࣥࣔࢫࣁ
ᩓࡿࢀࡉ㣗ᐖ≉␗ⓗ᥹Ⓨᛶ໬ྜ≀⩌ࢆ೺඲
ࣁ࡛ࢺ࣐ࢺࡓࢀࡉ᭚㟢࡜ࡿࡍ᭚㟢࡟ࢺ࣐ࢺ
ࡋㄆ☜ࢆ࡜ࡇࡿࡲ㧗ࡀ᢬ᢠᛶ࢘ࢺࣚࣥࣔࢫ
ࢆ᢬ᢠᛶㄏᑟᶵᵓࡿࡼ࡟᥹Ⓨᛶ≀㉁᭚㟢ࠋࡓ
᫂ࠊࡵࡓࡿࡍ࡟࠿ࡽ⥙⨶ⓗ௦ㅰ≀ゎᯒ㸦࣓ࢱ
⣙ࠊࢁࡇ࡜ࡓࡋᐇ᪋ࢆ㸧࣒࣮ࣟ࣎ ���� ໬ྜ
ㄏᑟ࡟㢧ⴭࡀࡅࡔࡘ࡜ࡦ࡟࠿ࡎࢃࠊࡕ࠺ࡢ≀
⵳✚ࡢࡇࠋࡓ࠸࡚ࡋ໬ྜ≀ࢆ༢㞳ࠊ⢭〇ࠊࡋ
105 ゎᯒ࣮ࣝࣀࢭ࢟࣊ࡾࡼ࡟㓄⢾య࡛ࡇࡿ࠶

ேࢆ㓄⢾య࣮ࣝࣀࢭ࢟࣊ࠋࡓࡋ࡟࠿ࡽ᫂ࢆ࡜
ᕤ㣫ᩱࡾ⦏࡟㎸࢘ࢺࣚࣥࣔࢫࣁ࡜ࡴᗂ⹸ࡢ
⏕⫱ᢚไࡀ☜ㄆࠊࡵࡓࡢࡑࠋࡓࢀࡉ㣗ᐖ≉␗
ⓗ᥹Ⓨᛶ໬ྜ≀ࣥࣆࣜࢩ࢟࢜ࢺ࢕ࣇࠊࡕ࠺ࡢ
ࢆ⏝Ѹ᳜≀┦஫స≀᳜ࡀ࣮ࣝࣀࢭ࢟࣊ࡿ࠶࡛
ᢸࡅཷࠊࡾ࠾࡚ࡗᡭࢆ࣮ࣝࣀࢭ࢟࣊ࡀ≀᳜ࡢ
ࡵ㧗ࢆ᢬ᢠᛶ࡛࡜ࡇࡿࡍ㓄⢾య໬ࠊࡳ㎸ࡾྲྀ
࡟᢬ᢠᛶㄏᑟࡢࡇࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ
࡞࠸࡚ࡋ㛵୚ࡣ㓟ಙྕఏ㐩⣔ࣥࣔࢫࣕࢪࡣ
࡟㣗ᐖ≉␗ⓗ᥹Ⓨᛶ≀㉁᭚㟢ࠊ᪉୍ࠋࡓࡗ࠿
࢔ࣟࢡ࢖࣐ࢆ⩌㑇ఏᏊࡿࢀࡉⓎ⌧ㄏᑟࡾࡼ
㓟ಙࣥࣔࢫࣕࢪࠊ࡜ࡿࡍウ᳨ࡾࡼ࡟ゎᯒ࢖ࣞ
ྕఏ㐩⤒㊰ᨭ㓄ୗࡿ࠶࡟㑇ఏᏊ⩌ࡀㄏᑟࡉ
ᐇ㝿᥹Ⓨᛶࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࢀ
≀㉁᭚㟢᳜ࢺ࣐ࢺࡾࡼ࡟≀ෆ࡛ࣥࣔࢫࣕࢪ
㓟ࡢ⵳✚ࡀㄆࠋࡓࢀࡽࡵ�
୍᪉࣓࣐࣐ࣜࠊѸࡢࢽࢲࣁ࣑ࢼ⣔࡛ࡣ᥹Ⓨᛶ
≀㉁᭚㟢ࡓࡋ೺඲ࣜࢮ࣮ࢼࢳ࡛࣓࣐࣐࢟㑇
ఏᏊࡢ㢧ⴭ࡞Ⓨ⌧ㄏᑟࡀぢࢮ࣮ࢼࢳ࢟ࠊࢀࡽ

ࡢࢽࢲࣁ࣑ࢼࡣேᕤ㣫ᩱୖ࡛ࡔࢇ㎸ࡾ⦏ࢆ
⏘༸ᩘࡀῶࢆ࡜ࡇࡿ᫂ࠋࡓࡋ࡟࠿ࡽㄏᑟࢀࡉ
ࡽ࠿㓄ิゎᯒ࣮ࢱ࣮ࣔࣟࣉࡢࢮ࣮ࢼࢳ࢟ࡿ
ᮏࣥࣔࢫࣕࢪࡀࢮ࣮ࢼࢳ࢟㓟ಙྕఏ㐩⣔ࡢ
ᨭ㓄ୗࡀ࡜ࡇࡿ࠶࡟♧၀ࠋࡓࢀࡉ�
ࣟࢩ೺඲ࠊࡣウ᳨࡛ࡓ࠸⏝ࢆࢼࢬࢼࢾ࢖ࣟࢩ
㢮ࣥࣆࣜࢩ࢟࢜ࢺ࢕ࣇ᥹Ⓨᛶࢆࢼࢬࢼࢾ࢖
ࢼࢭ࢟࣊࡜ࡍ᭚࡟⵨Ẽ࣮ࣝࢼࢭ࢟࣊ࠊࡕ࠺ࡢ
㑏࡜࡬࣮ࣝࣀࢭ࢟࣊ࠊࡳ㎸ࡾྲྀ࡟ࡕ┤ࢆ࣮ࣝ
ඖࢆ࡜ࡇࡿࡍ᫂ࢼࢭ࢟࣊ࡣࢀࡇࠋࡓࡋ࡟࠿ࡽ

ࡓࡋᚓ⋓ࡀ≀᳜ࡵࡓࡿࡍ࿴⦅ࢆẘᛶࡢ࣮ࣝ
⬟ຊࠋࡓࢀࡽ࠼⪄࡜ࡔ�
ඛ࣮ࣝࣀࢭ࢟࣊ࡢ㓄⢾య໬ࡢ஦౛ే࠼⪄࡜
Ⴅぬࡢ≀ືࡣ⬟᥹Ⓨᛶ≀㉁ᐁࡢ≀᳜ࠊ࡜ࡿࡏ



 

 

ྲྀࡢ࡬యෆࡢ᥹Ⓨᛶ≀㉁ࠊࡾ࡞␗࡟࠿ࡽ᫂࡜
ࡿ࠸࡚ࡋᐤ୚ࡃࡁ኱ࡀ໬Ꮫⓗኚ᥮⏕ࠊࡳ㎸ࡾ
�ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇ
�
ࢩ࣮ࢣࢽ࣑ࣗࢥ࣑ࣝ࢝ࢣࡢࢡࢠ࢘ࣗࢳࣙࢪ
ࣙࣥ�
� ࣥࣜࢺࣞࣆኳ↛ẅ⹸๣ࡣࢡࢠ࢘ࣗࢳࣙࢪ
✲◊ᮏࠋࡿࡍᡂྜ⏕࡚ࡋ࡜ᑐ᪻⹸㜵ᚚ≀㉁ࢆ
ࢡࢠ࢘ࣗࢳࣙࢪࡀᡂྜ⏕ࡢࣥࣜࢺࣞࣆࠊࡣ࡛
࡟᥹ⓎᛶศᏊࡿࡌ⏕࡛࡜ࡇࡿ࠼୚ࢆയᐖ࡟
ᗂࡢࢡࢠ࢘ࣗࢳࣙࢪࠊ࠿ࡢࡿࢀࡉㄪ⠇࡚ࡗࡼ
ⱑ᳨࡚࠸⏝ࢆウࠋࡓࡋ≀⌮ⓗ࡟യᐖࢆ୚ࡓ࠼
ࢆᗂⱑࡢയ↓࡟㞄ࡢᗂⱑࡢࢡࢠ࢘ࣗࢳࣙࢪ
᭷ពࡀ㔞ྵࣥࣜࢺࣞࣆࡢᗂⱑࡢയ↓ࠊ࡜ࡃ⨨
ㄏ࡟ࡁ࡜ࡓ࠼୚ࢆയᐖ࡟ⓗ⌮≀ࠋࡓࡋቑຍ࡟
ᑟⓗࢡࢠ࢘ࣗࢳࣙࢪ࡟ᗂⱑࡿࡌ⏕ࡽ࠿᥹Ⓨ
ᛶศᏊࢆ *&�06 ࡛ྠᐃࡓࡋ⤖ᯝࡢࡾ࡝ࡳࠊ㤶
ࠊ���KH[HQDO�)�ࠊ���KH[HQDO�=�ࡿࢀࡤ࿧࡜ࡾ
�=����KH[HQ���ROࠊ�=����KH[HQ��\O�DFHWDWH
��)�࡚࠼ຍ࡟ �IDUQHVFHQH ࡚ࡋ࡜୺ᡂศࡀ
ᨺฟࡀ࡜ࡇࡿࢀࡉ᫂ࡢࡽࢀࡇࠋࡓࡗ࡞࡜࠿ࡽ
ᡂศࠊ࡚࠸ࡘ࡟ࢀࡒࢀࡑࡢയᐖࢆ୚ࡓ࠼ᗂⱑ
ᐃ㔞ࢆ㔞ࡿࡍ⇿⿕ࡀᗂⱑࡢയ↓ࡿࡍ㞄᥋࡟
ࢆࢻࣥࣞࣈࡢࡇࠊ࡚ࡋࡑࠋࡓࡋࢻࣥࣞࣈ࡚ࡋ
↓യࡢᗂⱑ࡟Ẽయ࡚ࡋ࡜ฎ⌮ࣆࠊࢁࡇ࡜ࡓࡋ
ࡿࢃ㛵࡟ᡂྜ⏕ࣥࣜࢺࣞ Ⓨࡢ⩌㑇ఏᏊࡢ✀�
⌧㔞ࣥࣜࢺࣞࣆࠊ࡟ࡶ࡜࡜ࡿࡍ᪼ୖࡀ㔞ࡶቑ
኱ࠋࡓࡋ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
യᐖㄏᑟᛶࠊ࡜⏝ᡂάᛶ໬సྜ⏕ࣥࣜࢺࣞࣆ
᥹ⓎᛶศᏊ⃰ࡢࢻࣥࣞࣈࡢᗘࡢ࡜㛵ಀࡘ࡟
࡟ࣥࣜࢺࣞࣆࡓࡅཷࢆയᐖࠊᯝ⤖ࡓ࡭ㄪ࡚࠸
㞄᥋ࡿࡍ఩⨨࡛ほ ⃰ࡿࢀࡉᗘ࡛᥹Ⓨᛶศ
Ꮚࢆࢻࣥࣞࣈࡢฎ⌮ࡢࣥࣜࢺࣞࣆࠊࡁ࡜ࡓࡋ
⏕ྜᡂࡶ᭱ࡣάᛶ໬⃰ࡾࡼࢀࡑࠊࢀࡉᗘୖࢆ
ࡗ࠿࡞ࢀࡽぢࡣ⏝άᛶ໬సࡶ࡚ࡆୗࡶ࡚ࡆ

࣮ࢣࢽ࣑ࣗࢥࡿࡼ࡟᥹ⓎᛶศᏊࠊࡽ࠿࡜ࡇࡓ
ࡽ᫂ࡀ࡜ࡇࡿࡍᏑᅾࡀ㐺⃰ᗘ᭱ࡣ࡟ࣥࣙࢩ
യᐖㄏᑟᛶ᥹ⓎᛶศᏊࠊ࡟ࡽࡉࠋࡓࡗ࡞࡜࠿
ࡁάᛶ໬࡛ࢆᡂྜ⏕ࣥࣜࢺࣞࣆࡶ࡛⊃༢ࡀ
ࡁάᛶ໬࡛࠿ࡋ࡟ࡁ࡜ࡓࡋࢻࣥࣞࣈࠊ࠿ࡢࡿ
࡚ࡋ࡜ᣦᶆࢆάᛶࡢᡂ㑇ఏᏊྜ⏕࠿ࡢ࠸࡞
ㄪࡓ࡭⤖ᯝࡶ࡛ࡘ୍ࡽ࠿ࢻࣥࣞࣈࠊ᥹Ⓨᛶศ
Ꮚࡢせ⣲ࢆḞⴠࣥࣜࢺࣞࣆࠊ࡜ࡿࡏࡉ⏕ྜᡂ
ࡍࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇ࠸࡞ࢀࡉάᛶ໬ࡣ
ࢻࣥࣞࣈࠊࡣയᐖㄏᑟᛶ᥹ⓎᛶศᏊࠊࡕࢃ࡞
ᗂࡿࡍ㞄᥋࡟ᗂⱑࡓࡅཷࢆയᐖࡘ࠿࡚ࡋ࡜
ⱑ࡟ᑐࣥࣜࢺࣞࣆࠊࡳࡢ࡚ࡋ⏕ྜᡂࢆάᛶ໬
ࡗ࠿ศࡀ࡜ࡇࡃࡽࡓࡣ࡚ࡋ࡜ࣝࢼࢢࢩࡿࡍ
�ࠋࡓ
�
ࡍᐤ୚࡟ᙧᡂࡢྜ⤖ࣝࢸࢫ࢚ࡢࣥࣜࢺࣞࣆ
�Ⓨぢࡢ㓝⣲ࡿ
ࡘࡾࡼ࡟㓟⤒㊰ࣥࣟࣂ㠀࣓ࠊࡣࣥࣜࢺࣞࣆ

࡜㓟㒊㸦⳥㓟㸧ࡿࢀࡽࡃ SK\WR�R[\OLSLQ ⤒
㊰࣮ࣝࢥࣝ࢔ࡿࢀࡽࡃࡘࡾࡼ࡟㒊㸦ࣞࣟࣟࢫ
ࣥ㸧࡛࡜ࡇࡿࡍྜ⦰ࡀ⏕ྜᡂࠋࡿࢀࡉ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
ᇶ㌿ࣝࢩ࢔ࡿࡍゐ፹ࢆࣉࢵࢸࢫ⤊᭱ࡢࡇ

⛣཯ᛂࢆゐ፹ࡿࡍ㓝⣲ࡢࢡࢠ࢘ࣗࢳࣙࢪࢆ
ࠋࡓࡋࢢࣥࢽ࣮ࣟࢡࢆ㑇ఏᏊࠊࡋ⢭〇ࡽ࠿ⷣ
㑇ఏᏊࡢ㓄ิࢆゎㄞࡓࡋ⤖ᯝࠊ㦫࡜ࡇࡁ࡭ࡃ
ࡣᮏయࡢ㓝⣲ࠊ࡟ ࠶࡛✀୍ࡢࢮ࣮ࣃࣜ�/6'*
ࡏࡉ⌧኱⭠⳦࡛Ⓨࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ
ࢩ࢔ࡕࢃ࡞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⣲ࠊ࡟ࡽࡉࠋࡓࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࡋ
⣽⬊እ࡟ศἪࠊࡸ࡜ࡇࡿࢀࡉຍỈศゎゐ፹ᶵ
�ࠋࡓࡗ࡞࡜࠿ࡽ࡚᫂ࡵึࡶ࡜ࡇࡿࡍ᭷ࢆ⬟
�
᳜≀㛫ࡢࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ᭷ຠ㊥㞳࡜ឤ
ᗘ᳨ࡢฟ 
� ᳜≀㛫ࡢࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥ᭷ຠ㊥㞳࡟
㛵ྜ࣓ࣥࢩ࢜ࠊࡣ࡚ࡋᡂ㓝⣲㑇ఏᏊࡳ⤌ࢆ᥮
ࠋࡓࡗ⾜ࢆウ᳨࡚࠸⏝ࢆ࢔ࢽࣞࢺࠊࢥࣂࢱࡓ࠼
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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⛬ᗘ࡜᥎ᐃࠋࡓࢀࡉ
≀㸱᳜ࠊ࡚ࡋ࡜㉳Ⅼࢆ≀᳜࠼᥮ࡳ⤌ࠊࡋ࠿ࡋ
㛫ࡀࣥࣙࢩ࣮ࢣࢽ࣑ࣗࢥࡢほ ࠊࢀࡉ㞄᥋᳜
ࡿࡍฟ᳨ࢆᙳ㡪ࡢ࡬㞟⩌≀᳜ࡎࡽ࡞ࡳࡢ≀
 ࠋࡓࡁ࡛ࡀ࡜ࡇ
 
 
 
 
 
 
 
 
 
 
 
 
 
� ᳜≀㛫ࡢࣥࣙࢩࢣࢽ࣑ࣗࢥឤᗘ᳨ࡢฟࠊࡣ
࡜㔝⏕ᆺࢼࢬࢼࢾ࢖ࣟࢩ hpl㑇ఏᏊḞᦆ࣑ࣗ
࡟ࢼࢬࢼࢾ࢖ࣟࢩࠋࡓࡗ⾜࡚࠸⏝ࢆࢺࣥࢱ࣮
㸳ࡢ࣑ࣜയࢆ㸳࢝ᡤ࡟୚࠼㸪ࡽ࠿ࡇࡑᨺฟࡉ
ⓗ⥆᩿ࠊᡤࡓ࡭ㄪࢆຠᯝࡢࡾ㤶ࡢࡾ࡝ࡳࡿࢀ
᥹Ⓨࡿࡅ࠾࡟ᐜᰴཷ࠸ໝࠊᐜ࡛ཷࡢ㸱㐌㛫࡟
ᛶ≀㉁⏕⏘⬟ຊ࡜ኳᩛㄏᘬ⬟ຊࠋࡓࡋୖྥࡀ
ୗᅗࡣໝཷࢆ࠸ᐜࡓࡋሙྜ㸦㯤⥳㸧ཷ࡜ᐜࡋ
ࢬࢼࢾ࢖ࣟࢩࡿࡅ࠾࡟ሙྜ㸦㯤Ⰽ㸧࠸࡞࠸࡚
ᐜཷࠋࡿ࠶ẚ㍑࡛ࡢ⬟⏘⏕ࡾ㤶ࡢࡾ࡝ࡳࡢࢼ
ࢃࡀ࡜ࡇࡿ࠸࡚ࡋୖྥࡀᛶ⏘⏕࡛࡜ࡇࡿࡍ
᥹ࡿࢀࡉᨺฟࡽ࠿യࡢ࣑ࣜ㸳ࡢᡤ࢝㸳ࠋࡿ࠿
Ⓨᛶ≀㉁ࡣᴫࡡ 140pptV࡛ࠊືࡾ࠶ Ⴅぬࡢ≀
ᛂ⟅࡟༉ᩛࡿࡍឤᗘ࡛ࡀ࡜ࡇࡿ࠶᫂࡟࠿ࡽ
ࣙࢩ࣮ࢣࢽ࣑ࣗࢥ࣑ࣝ࢝ࢣࡢ㛫≀᳜ࠋࡓࡗ࡞
ࡵጞࡀ✲◊ᮏࠊࡣࡢࡓࡋฟ᳨ࢆ㧗ឤᗘ᭱ࡢࣥ
 ࠋࡿ࠶࡛࡚
 
 
 
 
 
 
 
 
 
 
 
 
 
᳜≀㛫┦஫స⏝ࡢࢡ࣮࣡ࢺࢵࢿᛂ⏝ 
⿕ᐖࡓࡅཷࢆᰴࡽ࠿ᨺฟࡿࢀࡉ᥹Ⓨᛶ≀㉁
Ⅼࡿࡲ㧗ࡀ㜵⾨⬟ຊࡢ≀᳜ࡿࡍ㞄᥋ࡾࡼ࡟
රᗜ┴❧㎰ᯘࠋࡓࡗ⾜ࢆ✲◊⏝ᛂࠊࡋ┠ὀ࡟
Ỉ⏘ᢏ⾡⥲ྜࢬ࢖ࢲࡢ࣮ࢱࣥࢭᅡሙ࠸࠾࡟
᥹Ⓨᛶࡿࡼ࡟⨨タ࡜ࡾྲྀࡾสࡢ࿘㎶㞧ⲡࠊ࡚
ᡂศᭀ㟢ࢫ࢖ࢲᅡሙ࡜ᑐ㇟༊㸦᥹Ⓨᛶ≀㉁ࢆ

ᭀ㟢࠸࡞ࡋᅡሙ㸧ࡢࢬ࢖ࢲࠊ࡚࠸࠾࡟⏕⏘ᛶ
࡚࠸࠾࡟ᭀ㟢ᅡሙࠊᯝ⤖ࡢࡑࠋࡓࡋㄪᰝࢆ➼
✀Ꮚᩘࡢቑຍ࡜⿕ᐖⴥ⋡ࡢపୗࡀㄆࠊࢀࡽࡵ
ⲡสࡀࡾ㉳Ⅼ᳜ࡿ࡞࡜≀㛫┦஫స⏝ࢺࢵࢿ
♧ࢆᛶ⬟ྍࡢ⑓ᐖ⹸㜵㝖ࡓࡋ⏝฼ࢆࢡ࣮࣡
 ࠋࡓࡁ࡛ࡀ࡜ࡇࡍ
� ኳᩛㄏᘬᛶࡿࡍᨺฟࡀ≀ᐖ⹸⿕ᐖ᳜ࡓࡲ
᥹Ⓨᛶ≀㉁ࡢᛂ⏝࡟㛵࢔ࠋࡓࡗ⾜ࢆ✲◊ࡿࡍ
ࢥᗂ⹸ኳᩛ㸦࢞ࢼࢥࠊᗂ⹸࢞ࢼࢥࠊ⛉ࢼࣛࣈ
ேᕤ࡚࠸࠾࡟⣔ࡢ㸧ࢳࣂ࣐ࣘࢥ࢖࣒ࣛࢧ࢞ࢼ
ⓗࡓࡋࢻࣥࣞࣈ࡟ኳᩛㄏᘬ≀㉁ࡢタ⨨࡛ࢥ
ࢫ࢘ࣁࡅࡼ㞵ࠊࢆ࡜ࡇࡿࡁపῶ࡛ࢆᐖ⿕࢞ࢼ
ࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍᐇドࡶ㟢ᆅ࡛ࡎࡽ࡞ࡳࡢ
ෆᐇ㦂ᅡ࣮ࢱࣥࢭࢆグኳᩛㄏᘬ≀㉁ୖࠊࡓࡲ
ሙ࡟タ⨨ࢲ࣡࢔࢝ࢱ࢖ࢭ࡜ࢬࢡࠊࢁࡇ࡜ࡓࡋ
 ࠋࡓ࠼୚ࢆᙳ㡪࡟㞟ᵓ㐀⩌ࡢ࢘ࢯࢳ
� ◊✲ᮇ㛫⤊஢ᚋୖࠊࡶグࡢᛂ⏝࡟㛵ࡿࡍ◊
 ࠋࡍᣦ┠ࢆᐇ⏝໬ࠊࡋ⥆⥅ࢆ✲
 
⏕ែ⣔᝟ሗ࣭┦஫స⏝ࢡ࣮࣡ࢺࢵࢿ�
ᇶ┙ ែ⣔⏕ࠊࡾࡼ࡟࡜ࡇࡿࡍྜ⥲ࢆᡂᯝࡢ6
᝟ሗ࣭┦஫స⏝ࢡ࣮࣡ࢺࢵࢿᴫᛕࢆᵓ⠏ࠋࡓࡋ
࡟ከᵝࠊࡣ㣗≀㐃㙐ࡿࢀࡽࡆᗈࡾ⧞࡛ୖ≀᳜
㐍໬ࠋࡿ࠸࡚ࡋୗᅗࡢ➨୍ᒙ㸦୍␒ୖࡢᒙ㸧
㸫᳜㣗ᛶ᪻⹸㸫ᤕ㣗ᛶ≀᳜࡚ࡋ࡜౛ࡢࡑࠊࡣ
᪻⹸ࡢ㣗≀㐃㙐ࡢࡇࠋࡓࡋ♧ࢆ㐃㙐ࠊ࡚࠸࠾࡟
ࠊࡁ࡜ࡓࢀࢃ㣗࡟㣗ᛶ᪻⹸㸦ᐖ⹸㸧᳜ࡣ≀᳜
᳜㣗ᛶ᪻⹸ࡢ✀≉␗ⓗ࡞ໝࢆ࠸㣗ᐖㄏᑟⓗ
໬ࡢ㸦᥹Ⓨᛶ࠸ໝࠕࡢࡇࠋࡿࡍᨺฟ࣭⏘⏕࡟
Ꮫ᝟ሗ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㞠࡚ࡋ࡜ࢻ࣮࣮࢞࢕ࢹ࣎ࢆ
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