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ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

ᮐᖠ་⛉Ꮫ་Ꮫ㒊་Ꮫ⛉ 㯞㓉⛉ㅮ⩏

㟼⬦㯞㓉
Intravenous
Anesthesia

ᮐᖠ༡୕᮲㝔 㯞㓉⛉
୰ᒣ⚞ே

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

᪥䛾┠ᶆ

㟼⬦㯞㓉⸆䛾≉ᚩ䚸✀㢮䠄≉ᛶ䛸స⏝䠅䚸
䛚䜘䜃⮫ᗋ䛷䛾⏝┠ⓗ䜢⌮ゎ䛩䜛䚹

䠍 㟼⬦㯞㓉䛸䛿

䠎 䛺㟼⬦㯞㓉⸆

䠏 䛣䜜䛛䜙䛾㟼⬦㯞㓉

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠍 㟼⬦㯞㓉䛸䛿

㌟㯞㓉䛾୍✀䚹㌟㯞㓉⸆䛻䛿䚸
྾ධ㯞㓉⸆䛸㟼⬦㯞㓉⸆䛜䛒䜛䚹

㟼⬦㯞㓉䠙㟼⬦㯞㓉⸆䜢㟼⬦ෆ䛻
ධ䜜䛶㌟㯞㓉䜢ᚓ䜛᪉ἲ䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䞉 ྾⟶⌮

䞉 ᚠ⎔⟶⌮

䞉 యᾮ⟶⌮

䞉 య ⟶⌮

䞉 ୰ᯡ⚄⤒⟶⌮

• ᡭ⾡୰䠈้䚻䛸ኚ䛩䜛㌟≧ែ䜈䛾ᑐᛂ䛜ᚲせ䛻䛺䜛䚹

• ⸆≀䛻䜘䛳䛶ྍ㏫ⓗ䛻ឤぬ䜢ᾘኻ䛥䛫䚸䠄ᡭ⾡䠅く䛛䜙

⏕య䜢Ᏺ䜚䠈⏕⥔ᣢ䜢⾜䛖䛣䛸

㯞㓉⟶⌮䛸䛿䞉䞉䞉䠛

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㟼⬦㯞㓉䛾Ⅼ䠍

䖃྾ධ䛧䛺䛟䛶䜒㯞㓉䛜ྍ⬟
䠄⮯䛟䛺䛔䚹ᜥ䜢Ṇ䜑䛶䜒ኵ䠅
䖃㟼ὀᚋ䚸㠀ᖖ䛻▷㛫䛷㯞㓉ᑟධ
䛜ྍ⬟ 䞊 ⯆ዧᮇ䜢᭱▷䛻ฟ᮶䜛

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㯞㓉ἲ䛾✀㢮

㯞㓉⸆䜢୰ᯡ⚄⤒䛻
స⏝䛥䛫䠈ព㆑䜢ྍ
㏫ⓗ䛻ᢚไ䛧䠈㙠③䞉
㙠㟼స⏝䜢ᚓ䜛䠊

㯞㓉⸆䜢ᒁᡤ䛻స⏝
䛥䛫䠈ᮎᲈ⚄⤒䛾ఏ
ᑟ䜢ྍ㏫ⓗ䛻㐽᩿䛩
䜛䛣䛸䛷㙠③స⏝䜢ᚓ
䜛䠊

㯞㓉ἲ

㌟

㯞㓉

ᒁᡤ

㯞㓉
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ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㯞㓉䛾῝䛥

1. ↓③ᮇ(analgesia)
2. ⯆ዧᮇ(excitement)
3. ᡭ⾡ᮇ(surgical anesthesia)
4. 㯞⑷ᮇ䞉᫃╧ᮇ(medullary 

paralysis and death)

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

Dr.䝁䝖䞊デ⒪ᡤ䠐 (2001)

㟼⬦㯞㓉⸆䜢⏝䛔䜛䛸䚸㟼ὀᚋ䚸㏻ᖖ䛿ᩘ⛊䛷ᑵ╀䜢
ᚓ䜛䛣䛸䛜ฟ᮶䜛䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㟼⬦㯞㓉䛾Ⅼ䠎

䖃㯞㓉ჾ䠄䜺䝇㓄⟶䚸䝪䞁䝧䚸
ὶ㔞ィ䚸Ẽჾ䠅䛜せ

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䛣䜜䛜㯞㓉ჾ䟿

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㟼⬦㯞㓉䛾ḞⅬ

⫢䞉⭈䜢㏻㐣䛩䜛
䠄⫢䞉⭈ᶵ⬟㞀ᐖ䛷ၥ㢟䠅
䠄ຠᯝ䛻ಶேᕪ䛜䛒䜛䠅
䛴䜎䜚㯞㓉䛾῝䛥ㄪ⠇䛜㞴䛧䛔

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

ᡓሙ
⅏ᐖ⌧ሙ
᳨ᰝᐊ

䛹䛣䛷䛷䜒䞉䞉䞉
㟼⬦㯞㓉⸆䛿
䛘䜛
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ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㟼⬦㯞㓉⸆䛾⸆⌮ືែ䛸௦ㅰ䛾≉ᚩ

䖃⬡⁐ᛶ䛜㧗䛔
䠄ዷ፬䚸⫧‶䛷䛾ၥ㢟䠅

䖃⫢䛷௦ㅰ䛥䜜⭈䛷ἥ
䠄⫢⭈㞀ᐖ䛷䛾ၥ㢟䠅

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠎 䛺㟼⬦㯞㓉⸆

䠄䠍䠅䝥䝻䝫䝣䜷䞊䝹
䠄䠎䠅䝞䝹䝡䝒䝺䞊䝖⣔
䠄䠏䠅䝧䞁䝌䝆䜰䝊䝢䞁⣔
䠄䠐䠅䜿䝍䝭䞁
䠄䠑䠅䜸䝢䜸䜲䝗

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

㯞㓉䛾䠏せ⣲

䝞䝷䞁䝇㯞㓉䛾ᴫᛕ

䝉䝪䝣䝹䝷䞁䛺䛹䛾྾ධ㯞㓉⸆

䝥䝻䝫䝣䜷䞊䝹䚸

䝧䞁䝌䝆䜰䝊䝢䞁⣔䚸

䝞䝹䝡䝒䝺䞊䝖⣔⸆䚸

䜿䝍䝭䞁䛺䛹

◳⭷እ㙠③䚸

䝣䜵䞁䝍䝙䝹䚸䝺䝭䝣䜵䞁䝍䝙䝹

䝰䝹䝠䝛䛺䛹䛾䜸䝢䜸䜲䝗䚸

䜿䝍䝭䞁䛺䛹

䝧䜽䝻䝙䜴䝮䚸䝻䜽䝻䝙䜴䝮䚸

䝃䜽䝅䝙䝹䝁䝸䞁 䛺䛹

㯞㓉

③䜏䛾㝖ཤ ព㆑䛾ᾘኻ

యື㜵Ṇ

㙠③ 㙠㟼

➽ᘱ⦆

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

Isopropyl phenol
䝣䜵䝜䞊䝹䠄▼Ⅳ㓟䠅䛿⬡⁐ᛶ

䠄䠍䠅䝥䝻䝫䝣䜷䞊䝹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿䝥䝻䝫䝣䜷䞊䝹䛾ᑠඣ䜈䛾⏝

⚗ᚷ䠖ᑠඣ䛾㞟୰⒪䛻䛚䛡䜛ேᕤ྾୰䛾㙠㟼

䠄ῧᩥ❶䜘䜚䠅㞟୰⒪䛻䛚䛡䜛ேᕤ྾୰䛾㙠
㟼䛻䛚䛔䛶䛿䚸ᑠඣ➼䛻䛿ᢞ䛧䛺䛔䛣䛸䚹䠷ᅉᯝ㛵
ಀ䛿᫂䛷䛒䜛䛜䚸ᾏእ䛷㞟୰⒪୰䛾㙠㟼䛻
⏝䛧䚸ᑠඣ➼䛷Ṛஸ䛜ሗ࿌䛥䜜䛶䛔䜛䚹䠹

䠄᪥ᮏ㯞㓉⛉Ꮫ䜺䜲䝗䝷䜲䞁䜘䜚䠅䝥䝻䝫䝣䜷䞊䝹䛻
䜘䜛ᑠඣ㙠㟼ᚋ䛻ங㓟䜰䝅䝗䞊䝅䝇䜢⏕䛨䚸⒪
ᢠᛶ䛾ᚎ⬦䞉ᚰṆ䛻⮳䜛䝥䝻䝫䝣䜷䞊䝹ೃ⩌
(propofol infusion syndrome: PRIS)䛾ሗ࿌䛒䜚䚹
Ⓨᶵᗎ䠖᫂ 䝭䝖䝁䞁䝗䝸䜰䛷䛾⬡㉁௦ㅰ㞀ᐖ䛜
ཎᅉ䠛 ᑠඣ䜈䛾䝥䝻䝫䝣䜷䞊䝹䛾㛗ᮇ⏝䛿ཝ⚗䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿䝞䝹䝡䝒䝺䞊䝖⣔䛻௦䜟䛳䛶ὶ䛸䛺䛳䛯㟼
⬦㯞㓉⸆䚹1995䜘䜚᪥ᮏ䛷Ⓨ䚹GABAaཷᐜ
య䛻స⏝䚹

䕿ᑟධ䞉ぬ㓰䛜ᴟ䜑䛶᪩䛔䚹

䕿㙠㟼ຠᯝ䛿䛒䜛䛜㙠③స⏝䛿䛺䛔䚹

䕿ⓑ䛔ΰ⃮ᾮ䛷䛒䜛䚹ὀධ䛻⾑⟶③䛒䜚䚹

䕿㌟㯞㓉䛾ᑟධ䛻ỗ⏝䛥䜜䜛䚹యෆ䛷䛾௦
ㅰ䛜᪩䛟✚䛧䛺䛔䛯䜑ᣢ⥆ᢞ䛻䜘䜛㌟
㯞㓉⥔ᣢ䜒ྍ⬟䛷䛒䜛䚹
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ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿⚗ᚷ䠖

ዷ፬䞉ᤵஙᮇ䛾䠄⫾┙㏻㐣䞉ஙỒ⛣⾜䛜
Ⰻ䛔䛯䜑䠅䚸㇋䞉༸䜰䝺䝹䜼䞊䜈䛾ᢞ

䕿స⏝䠖

྾ᢚไ䠄䝞䝹䝡䝒䝺䞊䝖
䜘䜚䛿䜛䛛䛻ᙉຊ䠅䚸ప⾑
ᅽ䚸ங㓟䜰䝅䝗䞊䝅䝇䚸㧗
⬡⾑䚸ឤᰁ䚸ᩋ⾑䚸ᑠ
ඣ䛷Ṛஸ䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿䝬䜲䜿䝹䞉䝆䝱䜽䝋䞁䛸䝥䝻䝫䝣䜷䞊䝹 ᪂⪺グ䜘䜚

䝬䜲䜿䝹䞉䝆䝱䜽䝋䞁䛾⾑ᾮ䛛䜙⮴Ṛ㔞䝺䝧䝹䛾ᙉຊ䛺㯞㓉⸆䝥䝻䝫䝣䜷䞊䝹䛜᳨
ฟ䛥䜜䛯䛣䛸䛜ᤚ⣴௧≧䛛䜙䜟䛛䛳䛯䚹䝥䝻䝫䝣䜷䞊䝹䜢ྵ䜐㙠③䛸㙠㟼䛾䜹
䜽䝔䝹䜢ᢞ䛥䜜䛯䛸䛔䛖䚹

་䝁䞁䝷䝑䝗䞉䝬䝺䞊Ặ䛻䜘䜜䜀䚸ᩘ㐌㛫䛻䜟䛯䜚䝥䝻䝫䝣䜷䞊䝹䛛䜙䛾㞳⬺
䛻䛯䜑䛻䝻䝷䝊䝟䝮䛸䝭䝎䝌䝷䝮䛺䛹䛾⸆䜢ᢞ䛧䛶䛔䛯䛸䛔䛖䚹䝬䜲䜿䝹䞉䝆䝱
䜽䝋䞁䛿䛂䝭䝹䜽䛃䛸䜃㝔䛷⏝䛩䜛㯞㓉⸆䜢せồ䛧䚸ẖᬌ50mg䛾䝥䝻䝫䝣䜷䞊
䝹䜢㟼ὀ䛧䛶୰ẘ䛻䛺䛳䛯䛸ゝ䛖䚹

6᭶25᪥AM1:30䛻䝆䜰䝊䝟䝮䜢䛘䚸AM2:00䛻䝻䝷䝊䝟䝮2mg䜢㟼ὀ䛧䛯䚹
AM3:00䛻䝭䝎䝌䝷䝮䜢䚸AM5:00䛻䝻䝷䝊䝟䝮2mg㏣ຍ䚸AM7:30䛻䝭䝎䝌䝷䝮2mg
㏣ຍ䚹AM10:40䛻╀䜜䛺䛔䛯䜑୕䛾䝬䜲䜿䝹䛾せồ䛻䜘䜚㙠③䝸䝗䜹䜲䞁䛷
ᕼ㔘䛧䛯䝥䝻䝫䝣䜷䞊䝹25mg䜢ᢞ䛧䚸10ศ䛭䛾ሙ䜢㞳䜜䛶䛔䜛㛫䛻྾䛜Ṇ
䜎䛳䛶䛔䛯䚹

་䝁䞁䝷䝑䝗䞉䝬䝺䞊Ặ䠖ᚰ⮚ෆ⛉་

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿䝆䝱䜽䝋䞁䛥䜣䛻ᡭ⾡୪䜏䛾㯞㓉⸆ ᳨どሗ࿌䛷᫂䜙䛛䛻 2010.02.10 CNN

ᖺ䠒᭶䛻Ṛཤ䛧䛯⡿ḷᡭ䝬䜲䜿䝹䞉䝆䝱䜽䝋䞁䛥䜣䛾ᑓᒓ་䛰䛳䛯䝁䞁䝷䝑䝗䞉䝬
䝺䞊་ᖌ䛜ッ㏣䛥䜜䛯䛣䛸䜢ཷ䛡䚸䝻䝃䞁䝊䝹䝇䛾᳨どᐁ䛜᳨ど⤖ᯝሗ࿌᭩䜢බ㛤
䛧䛯䚹

䝬䝺䞊་ᖌ䛿䝆䝱䜽䝋䞁䛥䜣䛜Ṛஸ䛧䛯䠒᭶䠎䠑᪥䚸╧╀ㄏⓎ䛾䛯䜑䛻ᙉຊ䛺㯞㓉⸆
䛂䝥䝻䝫䝣䜷䞊䝹䛃䜢䝆䝱䜽䝋䞁䛥䜣䛻ᢞ䛧䛯䛸䛥䜜䚸䛧䛛䜛䜉䛝ὀព䜢ᛰ䛳䛯䛸䛧䛶䠔
᪥䛻㐣ኻ⮴Ṛᐜ䛷ッ㏣䛥䜜䛯䚹᳨ど⤖ᯝ䜢᳨ド䛧䛯㯞㓉ᑓ㛛ᐙ䛿䝥䝻䝫䝣䜷䞊
䝹ᢞ䛻䛴䛔䛶䛂╀⒪䛾䛯䜑䛻䛣䜜䛜䜟䜜䛯䛿䚸⚾䛾▱䜛㝈䜚䠍௳䜒
䛺䛔䚹ᐙᗞ䛷䛾⏝䛜ሗ࿌䛥䜜䛶䛔䜛䛾䛿ᚅ䚸⮬ẅ䚸ẅே䚸ㄗ⏝䛾䜿䞊䝇䛾䜏
䛰䛃䛸ᣦ䛧䛶䛔䜛䚹

᳨ど⤖ᯝ䛷䛿䚸䛂ᡭ⾡䛾䛯䜑䛾㯞㓉䛻䜟䜜䜛䛾䛸ྠ⛬ᗘ䛾䝺䝧䝹䛾䝥䝻䝫
䝣䜷䞊䝹䛜ぢ䛴䛛䛳䛯䛃䛸ሗ࿌䚹䛧䛛䜒䚸䝥䝻䝫䝣䜷䞊䝹䜢ᢞ䛩䜛㝿䛿㯞㓉ᑓ㛛་
䛜䛝ῧ䛔䚸㓟⣲⃰ᗘ䜔⾑ᅽ䛺䛹䜢⥅⥆ⓗ䛻 䜛ᚲせ䛜䛒䜛䛾䛻䚸䛭䛾䛯䜑䛾ᶵ
ჾ䛜䜟䜜䛯ᵝᏊ䛿䛺䛟䚸ᚲせ䛺ᡭ㡰䛜Ᏺ䜙䜜䛶䛔䛺䛛䛳䛯䛸⤖ㄽ䛡䛯䚹

ุỴ䠖ᠬᙺ䠐ᖺ

་ᖌචチዣ

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䖃䠰䠟䠥

Target Controlled Infusion

⸆≀ືែ䝰䝕䝹䜢䛳䛶㍺ᾮ䝫䞁䝥䜢䝁
䞁䝖䝻䞊䝹䛧䚸ᮃ䜐್䛾⸆≀⃰ᗘ䛻䛩䜛䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠄䠎䠅䝞䝹䝡䝒䝺䞊䝖⣔

䕿䛻㙠㟼䚸╧╀⸆䛸䛧䛶⏝

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠰䠥䠲䠝䠄㟼⬦㯞㓉䠅
Total Intravenous
Anesthesia
㟼⬦㯞㓉⸆䛾䜏䛷
⾜䛖㌟㯞㓉

Ⅼ䠖྾ධ㯞㓉⸆䜢
䜟䛺䛔䛾䛷䚸
Ẽởᰁ䛻䛺䜙䛺䛔
䠄➗Ẽ䛾ᆅ⌫ ᬮ
స⏝䠅 䛺䛹
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䝞䝹䝡䝒䝺䞊䝖⣔䛾≉ᚩ

䕿 䝥䝻䝫䝣䜷䞊䝹䛾୍䛴๓䛾ୡ௦䛷㢖⏝䛥䜜䛶䛔
䛯㟼⬦㯞㓉⸆䠊⌧ᅾ䛿⬻పయ ⒪ἲ䛻⏝䚹

䕿ᑟධ䞉ぬ㓰䛜ᴟ䜑䛶᪩䛔䛜䚸ศゎ䞉ἥ䛿㐜䛔䚹
స⏝㛫䛜▷䛔䛾䛿䚸⬡⫫⤌⧊䛻㏿䛟⛣⾜䛧䚸⾑୰
⃰ᗘ䛜ᛴ㏿䛻పୗ䛩䜛䛯䜑䚹ڀ㯞㓉ᑟධ䛻䛿⏝
䛩䜛䛜䚸ᣢ⥆䞉ᢞ䛷యෆ䛻✚䛥䜜䜛䛾䛷䚸
㯞㓉⥔ᣢ䛻䛿㏻ᖖ⏝䛔䛺䛔䚹

䝏䜰䝭䝷䞊䝹 䠄䜲䝋䝌䞊䝹®䠅

䝏䜸䝨䞁䝍䞊䝹䠄䝷䝪䝘䞊䝹®䠅

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䝞䝹䝡䝒䝺䞊䝖⣔䛾≉ᚩ

䕿㙠㟼ຠᯝ䛿䛒䜛䛜㙠③స⏝䛿䛺䛔䠊

䕿ឤ⚄⤒⣔䜢⥭ᙇ䛥䛫䜛䠊䝠䝇䝍䝭䞁㐟㞳స⏝
䛒䜚䠊 ڀ Ẽ⟶ᨭ⦰䜢ច㉳䛩䜛Ⅽႍᜥ䛻䛿⚗ᚷ

䕿྾䞉ᚠ⎔ᢚไస⏝䛒䜚䠄䝥䝻䝫䝣䜷䞊䝹䜘䜚䛿ᙅ
䛔䠅䠊

䕿䝫䝹䝣䜱䝸䞁䚸➽䝆䝇䝖䝻䝣䜱䞊䛻⚗ᚷ䠊

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠄䠏䠅䝧䞁䝌䝆䜰䝊䝢䞁⣔

䕿䝬䜲䝘䞊䞉䝖䝷䞁䜻䝷䜲䝄䞊䚹ᇶᮏⓗ䛻㙠㟼䞉╧╀
⸆䛷㙠③స⏝䛿䛺䛔䚹ᙉ䛔ᢠᏳ䞉ᛀస⏝䛜䛒䜛䚹
➽ᘱ⦆స⏝(୰ᯡᛶ䠅䛒䜚䚹GABA䛾≉␗ⓗཷᐜయ䛻
⤖ྜ䛧䚸䜽䝻䞊䝹䝏䝱䝛䝹䜢ㄪ⠇䛧䚸䛻㙠㟼స⏝䜢
♧䛩䚹

䕿స⏝Ⓨ⌧㛫䛜㐜䛟䚸ᣢ⥆㛫䛜㛗䛔䛯䜑䚸㟼ὀ
䛿ᡭ⾡୰䛾㙠㟼⸆䛸䛧䛶⏝䚹㯞㓉๓ᢞ⸆䛸䛧䛶
➽⫗ὀᑕ䛷䜒⏝䛔䜙䜜䜛䚹

䕿ᢠ②ᨥ⸆䛷䜒䛒䜛䛾䛷䚸ᛴᛶᒁᡤ㯞㓉୰ẘ䛷⏝䛔
䜛䛣䛸䛜䛒䜛䚹ዷ፬䚸ᛴᛶ⥳ෆ㞀䚸㔜➽↓ຊ䛷
䛿⚗ᚷ䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䕿㟼⬦ෆᢞ䛿

䝆䜰䝊䝟䝮䠄䝩䝸䝌䞁䚸䝉䝹䝅䞁䠅

䝣䝹䝙䝖䝷䝊䝟䝮䠄䝃䜲䝺䞊䝇䚸䝻䝠䝥䝜䞊䝹䠅

䝭䝎䝌䝷䝮䠄䝗䝹䝭䜹䝮䠅

ʊ▷㛫స⏝ᛶ䛷ㄪ⠇ᛶ䛻ᐩ䜐

䕿ᣕᢠ⸆

䝣䝹䝬䝊䝙䝹䠄䜰䝛䜻䝉䞊䝖䠅
▷㛫స⏝ᆺ䚹ᮏ⸆䛾᪉䛜᪩䛟ຠᯝ䛜ᾘኻ䛧䚸䝧䞁䝌䝆䜰
䝊䝢䞁䛾ຠᯝ䛜ฟ⌧䛩䜛ྍ⬟ᛶ䛜䛒䜛䛯䜑䚸せὀព䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䝣䜷䞊䜽䝷䞁䝗ᡓத䠄䠍䠕䠔䠎ᖺ䠅 䜿䝍䝭䞁㯞㓉䠑䠌䠂

‴ᓊᡓத䠄䠍䠕䠕䠍ᖺ䠅 䜿䝍䝭䞁㯞㓉䠑䠂
ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䜿䝍䝭䞁䠄䜿䝍䝷䞊䝹䠅

䕿どᗋ⓶㉁⣔䜢ᢚไ䚸⬻㎶⦕⣔䜢㈿ά䛩
䜛䛣䛸䛛䜙ゎ㞳ᛶ㯞㓉⸆䛸䜀䜜䜛䚹

䕿䛾㟼⬦㯞㓉⸆䛸␗䛺䜚䚸྾䞉ᚠ⎔䛾ᢚ
ไ䛜ᑡ䛺䛔䚹

䕿㙠㟼䛻ຍ䛘䚸యᛶ③䜈䛾㙠③ຠᯝ䜒ᣢ䛴䚹
➽ὀ䜒ྍ⬟䚹

䠄䠐䠅䜿䝍䝭䞁
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䕿⾑ᅽ䚸⬻ᅽ䚸║ᅽ䛺䛹䚸ᅽ䛸䛔䛖ᅽ䛿䛶ୖ
䛢䜛䚹ၚᾮศἪ䛜ஹ㐍䛩䜛䚹ᚰᢿᩘቑຍ䚹

䕿Ẽ⟶ᨭᣑᙇస⏝䛜䛒䜚䚸ႍᜥ䛻䜒⏝
ྍ⬟䚹

䕿㯞㓉䛾㉁䛜Ⰻ䛟䛺䛔䚹ᗁぬ䜔ᝏክ䜢ぢ䜛䠄ண
㜵䛻䛿䝧䞁䝌䝆䜰䝊䝢䞁⣔䛾ే⏝䛜ຠᯝⓗ䠅䚹
℃⏝䛜ከ䛟䛺䜚䚸㏆ᖺ㯞⸆ᣦᐃ䛸䛺䛳䛯䚹

䕿⚗ᚷ䠖㢌ෆᅽஹ㐍䚸②ᨥᛶᝈ䚸⥳ෆ㞀
⬻እ⛉䞉║⛉ᡭ⾡䛻䛿㐺䛥䛺䛔䚹

䜿䝍䝭䞁䛾≉ᚩ

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠍䠕䠒䠎ᖺ

䜿䝍䝭䞁䛿ᝏክ䜢ぢ䜛

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

ẅ䛧䛱䜓䛔䛡䛺䛔䛸䛝䛿䜿䝍䝭䞁

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䠄䠑䠅䜸䝢䜸䜲䝗

⚄⤒⣽⬊⭷䛻Ꮡᅾ䛩䜛䜸䝢䜸䜲䝗ཷᐜయ
䠄≉䛻ȝཷᐜయ䠅䛻స⏝䛧䚸ᙉ䛔㙠③ຠᯝ
䜢Ⓨ䛧䚸ᡭ⾡く䛻䜘䛳䛶ᘬ䛝㉳䛣䛥
䜜䜛ᛂ䜢ᢚไ䛩䜛䚹

⮫ᗋ䛷䛿㟼⬦ෆᢞ⸆䛸䛧䛶䝰䝹䝠䝛䛸
ྜᡂ㯞⸆䝣䜵䞁䝍䝙䝹䚸䝺䝭䝣䜵䞁䝍䝙䝹
䛜䜟䜜䜛䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

Morphine

Heroine

䝦䝻䜲䞁䛿᪥ᮏ䛷
⏝䛷䛝䛺䛔

䝰䝹䝠䝛䛾⬻䜈䛾⛣⾜ᛶ䜢
㧗䜑䛯䠄䜶䝇䝔䝹䛺䛹䜢
䛧䚸⬡⁐ᛶ䜢㧗䜑BBB㏱㐣
ᛶ䜢㧗䜑䛯䠅䜒䛾䛜䝦䝻䜲䞁䚹
౫Ꮡᛶ䛜ᴟ䜑䛶ᙉ䛟䚸⌧ᅾ䚸
་Ꮫⓗ㐺ᛂ䛿䛺䛔䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䖃䝰䝹䝠䝛

䜰䝦䞁䛻ྵ䜎䜜䜛䜰䝹䜹䝻䜲䝗䚹䜸䝢䜸䜲䝗ȝཷ
ᐜయ䛻㑅ᢥⓗ䛻సື䚹㙠③ຠᯝ䛿ᙉຊ䚹

Ỉ⁐ᛶ䚹㯞㓉䛷䛿◳⭷እᢞ䛜⾜䜟䜜䜛䛣䛸
䛜ከ䛟䚸㟼⬦ෆᢞ䛿䛒䜎䜚⾜䜟䜜䛺䛔䚹㌟య
ⓗ䚸⢭⚄ⓗ౫Ꮡᛶ䛜䛒䜛䛜䚸㯞㓉䛻⏝䛧䛯
ሙྜ䛿䚸౫Ꮡ䛿㉳䛝䛻䛟䛔䚹

స⏝䠖྾ᢚไ䚸㖄⟶⌧㇟䚸౫Ꮡᛶ䚸⪏ᛶ䚸
ᝏᚰྤ䚸౽⛎䚸╀Ẽ䚹䝠䝇䝍䝭䞁㐟㞳స⏝䛜䛒
䜚䚸ႍᜥ䛷䛿⚗ᚷ䚹
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䖃䝣䜵䞁䝍䝙䝹
⸆⌮స⏝䛿䝰䝹䝠䝛䛸ྠᵝ䛰䛜䚸⬡⁐ᛶ䚹㙠③స⏝䛿
⣙200ಸ䚹
స⏝䠖䝰䝹䝠䝛䛸ྠᵝ䛰䛜䚸྾ᢚไ䛿ᙉ䛔䚹౽⛎䚸
ྤẼ䛺䛹䛜ᑡ䛺䛔䚹䝠䝇䝍䝭䞁㐟㞳స⏝䛺䛧䚹
㖄⟶⌧㇟䠄㌟䛾➽⫗䛾⥭ᙇ≧ែ䠅䛜㉳䛝䛶䚸Ẽ⬟
䛻䛺䜛䛣䛸䛜䛒䜛䚹
ᚠ⎔ᢚไ䛜ᑡ䛺䛔䛯䜑䚸ᚰ⮚㯞㓉
䛻䜘䛟⏝䛔䜙䜜䜛䠄㔞䝣䜵䞁䝍䝙䝹
㯞㓉䠅䚹㟼⬦ᢞ䚸◳⭷እ䞉⓶ୗᢞ
䚸⓶㈞䠄䛜䜣ᛶ⑊③䠅

ྜᡂ㯞⸆

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

䖃䝺䝭䝣䜵䞁䝍䝙䝹

ĺ䜰䝹䝏䝞䠄㟼⬦㯞㓉
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㟼⬦㯞㓉༢⊂䛷㌟

㯞㓉䜢⾜䛖䛣䛸䛿྾ධ

㯞㓉䛻㍑䜉䛶㞴䛧䛔䚹

ᮏ䛜ฟ䜛䛟䜙䛔䛰䛛䜙

䠏 䛣䜜䛛䜙䛾㟼⬦㯞㓉
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䠪䠨䠝(Neurolept-analgesia)

䠍䠕䠒䠌ᖺ௦䛻䜒䝞䝷䞁䝇㯞㓉䛜
ヨ䜏䜙䜜䛯䞉䞉䞉

䞉ᙉຊ䛺⚄⤒㐽᩿⸆neuroleptic䛸㙠③⸆
analgesic䜢㟼⬦ෆ䛻ᢞ䛧䛶䚸ᝈ⪅䛾ព㆑
䜢ṧ䛧䛯䜎䜎࿘ᅖ䛻䛟↓㛵ᚰ䛺≧ែ䛸↓③
䜢ᚓ䜛᪉ἲ䚹
䞉ႃ㢌ᚤ⣽ᡭ⾡➼䛷䚸⾡୰䛾Ⓨኌ➼䚸ᝈ⪅
䛾༠ຊ䜢ᚓ䛺䛜䜙⾜䛖ᡭ⾡䛻㐺ᛂ䛜䛒䜛䚹
䞉㏆ᖺ䛿㟼⬦㯞㓉⸆䛾㐍Ṍ䛷Ṥ䛹⾜䜟䛺䛔䚹

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

᭱᪂䛾䝞䝷䞁䝇㯞㓉

㙠㟼⸆ 䠙 䝥䝻䝫䝣䜷䞊䝹
㙠③⸆ 䠙 䝺䝭䝣䜵䞁䝍䝙䝹
➽ᘱ⦆⸆䠙 䝻䜽䝻䝙䜴䝮

ᮐᖠ་㯞㓉⛉ㅮ⩏ ᮐᖠ༡୕᮲㝔㯞㓉⛉ ୰ᒣ⚞ே

NLA䛻⏝䛥䜜䜛⸆

䞉NLAཎἲ䠖䝗䝻䝨䝸䝗䞊䝹䠇䝣䜵䞁䝍䝙䝹
䞉ኚἲ䠖䝧䞁䝌䝆䜰䝊䝢䞁⣔⸆䠇㯞⸆⣔⸆

䝗䝻䝨䝸䝗䞊䝹䠖ᙉຊ䛺㙠㟼స⏝䛜䛒䜛䚹࿘
ᅖ䛻↓㛵ᚰ䛻䛺䜛䚹ᑡ㔞䛷ᙉຊ䛺ไྤస⏝
䛒䜚䚹స⏝䠖㗹యእ㊰≧…parkinson
䛻䛿⚗ᚷ䚹
㯞⸆⣔⸆
䞉ኚἲ䠖䝧䞁䝌䝆䜰䝊䝢䞁⣔⸆䠇㯞⸆⣔⸆
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ᴟ䜑䛶㔜せ䛺⸆䛷䛒䜛䠊

䠎䠊᪂䛯䛺㟼⬦㯞㓉⸆䛾㛤Ⓨ䛸ඹ䛻䠈
㯞㓉⟶⌮䛿⾜䛔䜔䛩䛟䛺䛳䛶䛿䛔䜛
䛜䠈ಶ䚻䛾⸆䛾≉ᛶ䠈స⏝䜢༑
ศ䛻⌮ゎ䛧䛶Ᏻ䛻⏝䛩䜛䛣䛸䛜
㔜せ䛷䛒䜛䠊
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➽ᘱ⦆⸆䛾✀㢮

㻝㻚 㠀⬺ศᴟᛶ➽ᘱ⦆⸆䠖䝻䜽䝻䝙䜴䝮

㻞㻚 ⬺ศᴟᛶ➽ᘱ⦆⸆䠖䝇䜻䝃䝯䝖䝙䜴䝮

䠄⬨㧊䞉⬻ᖿ䛻䛚䛡䜛䝅䝘䝥䝇ᛂ⟅䜢ᢚไ䠖⬻⾑⟶㞀ᐖ䠈②ᛶ㯞⑷䠈⫪䛣䜚䛺䛹䠅

䝭䜸䝘䞊䝹

䝔䝹䝛䝸䞁

㐺ᛂ䠖㢦㠃②ᨥ

㐺ᛂ䠖ᝏᛶ㧗⇕

⚄⤒➽㐽᩿⸆

స⏝㛫 ἥ⤒㊰ ᚠ⎔⣔ࡢస⏝

d-Tubocurarine 㛗 ⭈⮚
୍㒊⫹Ồ

㢖⬦࣭⾑ᅽపୗ
⾑⟶ᣑᙇ

Pancuronium 㛗 ⭈⮚ 㢖⬦࣭⾑ᅽపୗ

Vecuronium ▷ ⫹Ồ
୍㒊⭈⮚

ࡋ࡞ࢇ
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ᑠඣ䛻䛚䛡䜛 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙
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㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌䛾ᢞ

䞉㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌䛾ᢞ䛷స⏝㛫䛿ᘏ㛗䛧䛺䛔 䊻✚ᛶ䛜䛺䛔
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⫢ᝈ⪅䛻䛚䛡䜛 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙

䞉⫢◳ኚᝈ⪅䛷䛿స⏝Ⓨ⌧㛫䛜㐜ᘏ䛩䜛䛣䛸䛜䛒䜛䛯䜑ὀព䛜ᚲせ

䞉స⏝ᣢ⥆㛫䛜ᘏ㛗䛩䜛䛯䜑ᢞ㔞䜢ῶ䛨䜛ᚲせ䛜䛒䜛
䞉䜽䝸䜰䝷䞁䝇䛿పୗ䠈ᾘኻ༙ῶᮇ䛿ᘏ㛗

⭈ᝈ⪅䛻䛚䛡䜛 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙

䞉៏ᛶ⭈ᝈ⪅䛷䛿䜽䝸䜰䝷䞁䝇䛾పୗ䛻䜘䜚⾑₢⃰ᗘ䛜ቑຍ䛧స⏝ᣢ⥆

㛫䛜ᘏ㛗䛩䜛䛯䜑䚸ᢞ㔞䜢ῶ䛨䜛ᚲせ䛜䛒䜛

䞉䛯䛰䛧៏ᛶ⭈ᝈ⪅䛷䛾 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙 䛾స⏝ᛶ䛾ኚ䛿ಶேᕪ䛜䛝䛔

㼚㻭㻯㼔㻾䛾㼁㼜㻙㼞㼑㼓㼡㼘㼍㼞㼕㼛㼚䛸㻰㼛㼣㼚㻙㼞㼑㼓㼡㼘㼍㼠㼕㼛㼚

nAChR Up-regulation nAChR Down-regulation

Spinal cord injury                                                 Myasthenia gravis
Srtoke                                                                   Anticholinesterase poisoning
Burns                                                                    Organophosphate poisoning
Prolonged immobility
Prolonged exposure to neuromuscular blockers
Multiple sclerosis
Guillsin Barré syndrome
nAChR: nicotinic acetylcholine receptor 

ṧᏑ➽ᘱ⦆

䞉㼀㻻㻲㻌ẚ 㻨㻌㻜㻚㻥 ⫵ྜే䞉ㄗᄟ䛾༴㝤ᛶ䊺䠈ୖẼ㐨㛢ሰ䛾ྍ⬟ᛶ

ṧᏑ➽ᘱ⦆ண㜵䛾䛯䜑➽ᘱ⦆ᣕᢠ䛾ᚲせᛶ

ᑐ㇟ᝈ⪅䠖፬ே⛉䞉ᙧᡂእ⛉ᡭ⾡

㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌㻜㻚㻢㻌㼙㼓㻛㼗㼓㻌༢ᅇᢞ

➽ᘱ⦆⸆ᣕᢠ䛧䛺䛔

㻼㻭㻯㼁䠄ᅇᐊ䠅ධᐊ
㼀㻻㻲㻌ẚ 㻨㻌㻜㻚㻣 㻝㻢㻑
㼀㻻㻲㻌ẚ 㻨㻌㻜㻚㻥 㻠㻡㻑

ṧᏑ➽ᘱ⦆䛾Ⓨ⏕㢖ᗘ

➽ᘱ⦆䛛䜙䛾⮳㐺ᅇ䛾ᣦᶆ䠖㼀㻻㻲㻌ẚ 㻪㻌㻜㻚㻥

ᚑ᮶䛾➽ᘱ⦆⸆ᣕᢠ⸆䠖ᢠ䝁䝸䞁䜶䝇䝔䝷䞊䝊⸆䛾≉ᚩ

ChE㜼ᐖࡾࡼ᥋ྜ㒊㛫㝽ACh✚

⤊ᯈ㟁ᖜᅇ

➇ྜⓗᣕᢠ

➇ྜⓗᣕᢠࡋ࡞

+

ACh esterase

ACh

Active zone

nACh receptors

Mobilization

: NDMR

X X X X

᥋ྜ㒊ᚋ⭷

ືဨᢚไኚ

Rundownᅇࡋ࡞

㐠ື⚄⤒ᮎ➃

ᮏ᪥䛾ෆᐜ䠖➽ᘱ⦆⸆
1. ➽ᘱ⦆⸆䛾స⏝ᶵᗎ

୍య䛹䛖䜔䛳䛶➽ᘱ⦆⸆䛿ാ䛟䛛䠛

2. ➽ᘱ⦆⸆䛾✀㢮
䛹䛖䛔䛳䛯➽ᘱ⦆⸆䛜䜟䜜䛶䛔䜛䛛䠛

3. ➽ᘱ⦆⸆䛾䝰䝙䝍䝸䞁䜾
䛹䛾䛟䜙䛔➽ᘱ⦆⸆䛳䛶ຠ䛔䛶䛔䜛䛾䛛䠛

4. ➽ᘱ⦆⸆䛾ᣕᢠ
➽ᘱ⦆⸆䛾స⏝䜢ᡴ䛱ᾘ䛩⸆䛳䛶䠛

5. ᝏᛶ㧗⇕
㯞㓉⛉䛾㡿ᇦ䛷ᅜヨ䛻㛵䜟䜛ᩘᑡ䛺䛔Ẽ
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Rocuronium 10 µM
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Rocuronium 10 µM + Neostigmine 0.1 µM
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ᢠ䝁䝸䞁䜶䝇䝔䝷䞊䝊⸆䠄㻺㼑㼛㼟㼠㼕㼓㼙㼕㼚㼑䠅䛻䜘䜛ᣕᢠ

⤊ᯈ㟁
䠄༢ᅇ่⃭䠅 ᢠChE⸆

Extra junctional
ChE

㜼ᐖ

➽ᘱ⦆ᣕᢠ

స⏝
䞉ᚎ⬦
䞉Ẽ⟶ᨭ②ᨥ
䞉ႍᜥⓎస
䞉Ẽ㐨ศἪஹ㐍
䞉⭠⟶⽸ືஹ㐍

Muscarine
ཷᐜయ่⃭

⚄⤒➽ఏ㐩
ಁ㐍

Junctional ChE
ឤ⚄⤒⣔ඃ

ᚲࢆࣥࣆࣟࢺࡎ㟼ὀే⏝

Neostigmine 2.5 mg (0.05 mg / kg) 
+ Atropine 1.0 mg (0.02 mg / kg)

᭷ᐖࣥࣜ࢝ࢫ࣒స⏝㜵Ṇ

ᢠ䝁䝸䞁䜶䝇䝔䝷䞊䝊⸆䠄㻺㼑㼛㼟㼠㼕㼓㼙㼕㼚㼑䠅䛻䜘䜛ᣕᢠ䛾ၥ㢟Ⅼ

䞉㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌䛸 ᙉ䛔ぶᛶ
䞉㻝㻦㻝䛷ᢪ᥋య䜢ᙧᡂ
䞉㻥㻡㻑௨ୖ⭈ἥ
䞉㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌㻔㻿㼓㼙㻕 㻦㻌㻹㼃㻌㻞㻝㻤㻜䠈 ⺮ⓑ⤖ྜ⋡ 㻜㻑
䞉㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌㻔㻾㼛㼏㻕 㻦㻌㻹㼃㻌 㻢㻝㻜䠈 ⺮ⓑ⤖ྜ⋡ ⣙㻞㻡㻑㻌

䊻㻌㻾㼛㼏㻌㻜㻚㻢㼙㼓㻛㼗㼓㻌䛸 㻿㼓㼙㻌㻞㻚㻜㻌㼙㼓㻛㼗㼓㻌㻌ྠᢞ䛷⾑₢୰䛷䛿 䜋䜌➼䝰䝹ᩘ

䞉㼀㻞㻌ฟ⌧䛷䛿 㻾㼛㼏㻌䛾ἥ䛻䜘䜚 㼇㻿㼓㼙㼉㻌䠚 㼇㻾㼛㼏㼉㻌

᪂䛧䛔➽ᘱ⦆⸆ᣕᢠ⸆䠖㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾≉ᚩ 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾ᣕᢠస⏝䛸㯞㓉⸆

䞉㻾㼛㼏㼞㼛㼚㼕㼡㼙㻌㻜㻚㻢㻌㼙㼓㻛㼗㼓㻌ᢞ
䞉㻝㻚㻡㻑㻌㻿㼑㼢㼛㼒㼘㼡㼞㼍㼚㼑㻌䠈䜎䛯䛿 㻢㻚㻜㻌㼙㼓㻛㼗㼓㻛㼔㼞㻌㻼㼞㼛㼜㼛㼒㼛㼘㻌 䛷⥔ᣢ
䞉㼀㻞ฟ⌧䛻 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌㻞㻚㻜㻌㼙㼓㻛㼗㼓㻌ᢞ

༢⦰㧗䛜㻟㼪㻝㻜㻑䛻䛺䜛䜘䛖䛻ᣢ⥆ᢞ㔞䜢ㄪ⠇

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾 ᣕᢠస⏝䛻䛿㻿㼑㼢㼛㼒㼘㼡㼞㼍㼚㼑䛸㻼㼞㼛㼜㼛㼒㼛㼘䛷䛿ᕪ䛿䛺䛔

⭈ᝈ⪅䛻䛚䛡䜛 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾ᣕᢠస⏝

ᑐ㇟ᝈ⪅䠖㻯㼏㼞㻌㻨㻌㻟㻜㻌㼙㻸㻛㼙㼕㼚㻌䛾៏ᛶ䞉ᮎᮇ⭈ᝈ⪅㻝㻡ྡ
㻯㼏㼞㻌㻪㻌㻤㻜㻌㼙㻸㻛㼙㼕㼚㻌䛾ᑐ↷⩌㻝㻡ྡ

㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌ᢞἲ䠖㻜㻚㻢㻌㼙㼓㻛㼗㼓㻌䜢 ༢ᅇ 㼎㼛㼘㼡㼟㻌ᢞ
㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌ᢞἲ䠖㼀㻞㻌ฟ⌧䛻 㻞㻚㻜㻌㼙㼓㻛㼗㼓㻌ᢞ

㼃㼔㼕㼠㼑㻌㻦㻌㻝㻟ྡ
㻭㼟㼕㼍㼚㻌㻦㻌㻞ྡ

ᮎᮇ⭈ᝈ⪅䛻䛚䛔䛶䜒 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛿㎿㏿䛺➽ᘱ⦆ᣕᢠస⏝䜢♧䛩

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾ᣕᢠస⏝䛸ᖺ㱋

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾 ᣕᢠస⏝䛿ᖺ㱋䛻ᙳ㡪䛥䜜䛺䛔
䛯䛰䛧䠈᪂⏕ඣ䛻ᑐ䛩䜛䝕䞊䝍䛿䛺䛔
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㐣ᑠᢞ䛻䜘䜛䝸䝞䜴䞁䝗

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛻䜘䜛ᣕᢠ䛾ὀពⅬ䞊䐟 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛻䜘䜛ᣕᢠ䛾ὀពⅬ䞊䐠

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌ᢞᚋ䛾 ᡭ⾡䛾 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌ᢞ㔞䛿䠛

㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛻䜘䜛ᣕᢠ䛾ὀពⅬ䞊䐡

⭈ᝈ⪅䛷 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌ᢞᚋ䛾 ᡭ⾡䛾 㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌ᢞ㔞䛿 㻫㻫㻫

㻞㛫㻞㻜ศ
㻟㻡㛫㻠㻜ศ

ᑐ㇟ᝈ⪅䠖㻯㼏㼞㻌㻨㻌㻟㻜㻌㼙㻸㻛㼙㼕㼚㻌㻌ᮎᮇ⭈ᝈ⪅㻝㻡ྡ
㻾㼛㼏㼡㼞㼛㼚㼕㼡㼙㻌ᢞἲ䠖㻜㻚㻢㻌㼙㼓㻛㼗㼓㻌䜢 ༢ᅇ 㼎㼛㼘㼡㼟㻌ᢞ
㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌ᢞἲ䠖㼀㻞㻌ฟ⌧䛻 㻞㻚㻜㻌㼙㼓㻛㼗㼓㻌ᢞ
⾡ᚋ㻣㻞㛫௨ෆ䛻⾑ᾮ㏱ᯒ䠄㻥䠅

㻴㼕㼓㼔㻌㼒㼘㼡㼤㻌⭷䠄㻞䠅 ㏱ᯒᚋ 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾⾑₢⃰ᗘ䛜㻠㻜㻑㻌ῶᑡ
㻸㼛㼣㻌㼒㼘㼡㼤㻌⭷䠄㻣䠅 ㏱ᯒᚋ 㻿㼡㼓㼍㼙㼙㼍㼐㼑㼤㻌䛾⾑₢⃰ᗘ䛻ኚ䛺䛧
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䞉䝩䝹䝰䞁ᛶ㑊ዷ⸆
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⫾ඣᆺAChཷᐜయቑຍែ
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