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ࠝ ๓ᮇ᪥⛬ヨ㦂ၥ㢟 ࠞࠝ ๓ᮇ᪥⛬ヨ㦂ၥ㢟 ࠞ

ὀព஦㡯ὀព஦㡯

㸯ࠉヨ㦂㛤ጞྜࡢਤ࡛ࡲࡿ࠶ࡀ㸪ࡢࡇၥ㢟෉Ꮚࡢ୰ࢆぢ࡚ࠋࢇࡏࡲࡅ࠸ࡣ

㸰ࠉၥ㢟ࡣ 4 ࡽ࠿ࢪ࣮࣌ 9 ඲㒊࡛ࡣၥ㢟ࠋࡍࡲࡾ࠶࡟ࢪ࣮࣌ � 㢟� 㢟࡛ࠋࡍ

㸱ࠉゎ⟅⏝⣬ࡣ࡟⿬㠃ࡶ࡟ゎ⟅ḍࠋࡍࡲࡾ࠶ࡀ

㸲ࠉ�ヨ㦂୰࡟ၥ㢟෉Ꮚࡢ༳ๅ୙㩭᫂㸪ࡢࢪ࣮࣌ⴠ୎࣭஘୎ࡧࡼ࠾ゎ⟅⏝⣬ࡢở࡟➼ࢀ

Ẽ࡙ࡓ࠸ሙྜࡣ㸪ᡭࢆᣲࠋ࠸ࡉࡔࡃ࡚ࡏࡽ▱࡟⪅╩┘࡚ࡆ

㸳ࠉヨ㦂㛤ጞྠ࡜᫬࡟ゎ⟅⏝⣬ཷࡢ㦂␒ྕḍཷ࡟㦂␒ྕཷ㦂␒ྕḍཷ࡟㦂␒ྕࢆグධࠋ࠸ࡉࡔࡃ࡚ࡋ

㸴ࠉヨ㦂⤊஢ᚋ㸪ၥ㢟෉Ꮚࡣᣢࡕᖐ࠸ࡉࡔࡃ࡚ࡗၥ㢟෉Ꮚࡣᣢࡕᖐࠋ࠸ࡉࡔࡃ࡚ࡗ

࠙࠙ 9090 ศ ศࠚ ࠚ
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࠙Ϩ࠙ࠚϨ ࠋࡼ࠼⟆࡟࠸ၥࡢ௨ୗࠊ࡛ࢇㄞࢆ❶ᩥࡢḟ	ࠚ

 ࣭࣮ࣝ࢝ࡢ࣓࢝ࣜ࢔ࠊࡀࢁࡇ࡜ࠋࡿࢀࡉ኱ู࡟㸧࢖㸦࡜㸧࢔㸦ࠊࡽ࠿࠸㐪ࡢ⣽⬊ᵓ㐀ࡣ≀⏕

࣒࣮ࢯ࣎ࣜࡘࡶ࡚ࡋඹ㏻ࡀ≀⏕ࡢ࡚࡭ࡍࠊࡣࡽࢬ࣮࢘ RNA ࡟࡜ࡶࢆሷᇶ㓄ิࡢ a)ศᏊ⣔⤫ᶞࢆ

ᥥࠊ࡚ࡗࡼ࡟࡜ࡇࡃ㸦࢔㸧ࡣ࡟ 2 ୡࡢ≀⏕ࠊࢀࡲྵࡀ㸧࢚㸦࡜㸧࢘㸦ࡾࡲࡘࠊ⩌≀⏕ࡿ࡞␗ࡢࡘ

࠺࠸࡜ࡿࢀࡉ኱ู࡟㸧࢚㸦ࠊ㸧࢘㸦ࠊ㸧࢖㸦ࡣ⏺ 3 ࡸ⳦⭠኱ࡣ࡟୰ࡢ㸧࢘㸦ࠋࡓࡋᥦၐࢆㄝࣥ࢖࣓ࢻ

ࡢ㸧࢚㸦ࠊ᪉୍ࠋࡿࢀࡲྵࡀ≀⏕ᚤ࠸῝ࡳࡌ࡞ẚ㍑ⓗ࡚ࡗ࡜࡟ࠎᡃࠊ࡞࠺ࡼࡢ࢔ࣜࢸࢡࣂࣀ࢔ࢩ

୰ࠊࡣ࡟b)㉸ዲ⇕⳦ࡸ㧗ᗘዲሷ⳦ࠊ࡞࠺ࡼࡢᴟ㝈⎔ቃ࡟⏕ᜥࡿࡍᚤ⏕≀ࡀከࠋࡿࢀࡲྵࡃ

᰾ࡢ࡝࡞࢔ࣜࢻࣥࢥࢺ࣑ࡸ㸦࢜㸧ࡘࡶࢆ㸦࢖㸧ࠊࡣ㸦࢝㸧ࠊ≀ືࠊ≀᳜ࠊ⳦㢮ࡽ࠿ᵓᡂ࠸࡚ࢀࡉ

DNAࠊ㏆ᖺࠋࡿࢀࡲྵࡀ࡝࡞c)⸴㢮ࠊ⢓⳦㢮ࠊ㢮ࢩ࣒ࣜࢻ࣑ࠊẟ⹸㢮⧅ࠊࡣ࡟୰ࡢ㸧࢝㸦ࠋࡿ ࡢ

ሷᇶ㓄ิࢆẚ㍑ࡓࡋゎᯒࠊ࡚ࡗࡼ࡟㸦࢝㸧ࡢከᵝᛶࡣ㸦࢖㸧ࡢከᵝᛶࡢ኱㒊ศࢆ༨᳜ࠊࡾ࠾࡚ࡵ

ࡀ࡜ࡇࡿ࠶࡛≀⏕ࡓࡁ࡚ࡋ㐍໬࡟❧⊃ࡽ࠿ඛ♽ࡓ࠸࡚ࡋᒓ࡟㸧࢝㸦ࢀࡒࢀࡑࠊࡣ㢮⳦ࠊ≀ືࠊ≀

᫂ࠋࡓࢀࡉ࡟࠿ࡽ౛ࠊࡤ࠼ῐỈ࡟⏕ᜥࣔࢡࢪࣕࢩࡿ࠸࡚ࡋ⸴㢮ࠊࡣd)᳜≀ࡢ࡜ඹ㏻Ⅼࡀከ᳜ࠊࡃ

DNAࠊࡣ㸧㢮࢟㸦ࡿ࠶࡛⩌୍ࡢ㸧࢝㸦ࠊࡓࡲࠋࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠶ඛ࡛♽ࡢ᥋┤ࡢ≀ ሷᇶ㓄ࡢ

࡞ཎጞⓗࠊࡣ㸧㢮࢟㸦ࠋࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠶ඛ࡛♽ࡢ≀ືࠊ࡚࠸ᇶ࡙࡟࡝࡞ゎᯒࡓࡋẚ㍑ࢆิ

ࠋࡿࢀࡽ▱ࡶ࡛࡜ࡇࡿ࠸࡚ࡋ㓞ఝ࡟ᙧែⓗ࡜⬊㸧⣽ࢣ㸦ࡘࡶࡀ㸧ࢡ㸦ࡿ࠶࡛≀ື

⳦㢮ࠊࡣ࡟㓝ẕࡢ࡝࡞༢⣽⬊ࡶࡢࡶࡢᏑᅾࡣ࡝ࢇ࡜࡯ࠊࡀࡿࡍከ⣽⬊࡛ࠊࡾ࠶⏕ែ⣔ࡢ୰࡛ࡣ

ศゎ⪅࡚ࡋ࡜㔜せ࡞ᙺ๭ࢆᯝࠋࡿ࠸࡚ࡋࡓ㠴ẟࡘࡶࢆ㐟㉮Ꮚࡿࢀࡤࡼ࡜⬊Ꮚࡿࡃࡘࢆ㸦ࢥ㸧㢮ࠊࡣ

⳦㢮ࡢ୰࡛᭱ึࡶᮇ࡟ศᒱࠋࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡿ࠶࡛⩌ࡓࡋ㸦ࢥ㸧㢮௨እࡢ⳦㢮ࡣ㠴ẟࠊࡎࡓࡶࢆ 

᭷ᛶ⏕Ṫࡢᵝᘧࠊࡾࡼ࡟᥋ྜ⳦㢮ࢫ࣒ࣟࢢࠊ⳦㢮ࠊᏊ࠺ࡢ⳦㢮ࠊᢸᏊ⳦㢮࡟ศ㢮ࠋࡿࢀࡉ

ၥ �ၥ �  ᮏᩥ୰ࡢ㸦࢔㸧㹼㸦ࢥ㸧ࡶ᭱࡟㐺ษ࡞ㄒྃࢆධࠋࡼࢀ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 a) ࠋࡼ࠼⟆࡟࠸ၥࡢ௨ୗࡓࡋ㛵㐃࡟

ศᏊ⣔⤫ᶞࠊࡣDNA 㛫࡛≀⏕ࢆࢱ࣮ࢹࡢ࡝࡞㓟㓄ิࣀ࣑࢔ࡢ㉁ࢡࣃࣥࢱࡸሷᇶ㓄ิࡢ

ẚ㍑࡛࡜ࡇࡿࡍసᡂࠋࡿࢀࡉ౛ࡤ࠼௨ୗ4ࠊࡣ⾲ࡢ ✀㸦✀≀⏕ࡢࡘ A ࠥ✀ D㸧ࡘࡶࡢ

DNA 㓄ิ࡚࠸࠾࡟஫࡟࠸ᑐᛂࡿ࠶ࠊࡿࡍ 6 ሷᇶ㒊ศ㸦ሷᇶ No. 1 ࠥ 6㸧࠶࡛ࡢࡶࡓࡋ♧ࢆ

✀ࠋࡿ D ✀ࡣ A ࠥ✀ C ࠋࡿࡍ࡜࡜ࡇࡿ࠸࡚ࢀ㞳ࡃ㐲ࡶ᭱࡟⣔⤫ⓗ࡜

1 2 3 4 5 6
✀ A T G A G C A
✀ B T G G G C A
✀ C T C A T C A
✀ D T C A G T A
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✀ A ࠥ✀ C ࡿ࠶࡟ᅗࡢୗグࡣ㛵ಀ࡞㐍໬ⓗࡢ 3 ㏻ࡾ㸦⣔⤫ᶞ 1 ࠥ 3㸧ࠋࡿࢀࡽ࠼⪄ࡀ

✀㛫࡛ሷᇶࡿ࡞␗ࡀሷᇶ No. ࢆ࠿ࡢࡓࡋኚ໬ࡀሷᇶ࡛ࡇ࡝ࡢ⣔⤫ᶞࡢࢀࡒࢀࡑࠊࡋ┠ὀ࡟

⟆࡛ྕ␒ࠊࡋ㑅ᢥ࠿ࢀ࡝ࡣ⣔⤫ᶞࡿ࡞ࡃ࡞ᑡࡶ᭱ࡀᩘ⥲ࡢኚ໬ࡢ㐣⛬࡛ሷᇶࡢ㐍໬ࠊ࠼⪄

࠿ࡿࢀࡉ᥎ᐃ࡜ࡓࡗࡇ㉳ࡀሷᇶ⨨᥮ࡢప࡛ఱᅇ᭱ࠊ࡚࠸࠾࡟⣔⤫ᶞࡓࡋ㑅ᢥࠊࡓࡲࠋࡼ࠼

ࠋࡼ࠼⟆

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 b) ࠋࡼ࠼⟆࡟࠸ၥࡢ௨ୗࡓࡋ㛵㐃࡟

࡟ⓗ⯡୍ࠊࡣ㐃㙐཯ᛂ㸦PCR㸧ἲ࡛ࢮ࣮࣓࣏ࣛࣜ 90Υ௨ୖࡢ㧗 ࡛⏕ᜥ࡛ࡿࡁ㉸ዲ⇕

⳦⏤᮶ࡢ DNA ࢆ⏤⌮ࡢࡑࠋࡿࢀࡽ࠸⏝ࡀࢮ࣮࣓࣏ࣛࣜ 100 Ꮠ௨ෆ࡛ㄝ᫂ࠋࡼࡏ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 c) ࠋࡼ࠼⟆࡟࠸ၥࡢ௨ୗࡓࡋ㛵㐃࡟

ࣜࣀࢧࢡࢧ࢔ࠊࡣࢫࢭࣟࣉ㐍໬ࡓࡋ⏕ㄌࡀⴥ⥳యࡢ㢮⸴〓ࡿࢀࡉ⾲௦࡟࣓࢝࣡ࡸࣈࣥࢥ

࠸࡚ࡗ࡞␗࡟࠺ࡼࡢ࡝ࠋࡿ࡞␗ࡣ࡜ࢫࢭࣟࣉ㐍໬ࡓࡋ⏕ㄌࡀⴥ⥳యࡢ⣚⸴㢮ࡿࢀࡉ⾲௦࡟

ࢆ࠿ࡢࡿ 100 Ꮠ௨ෆ࡛ㄝ᫂ࠋࡼࡏ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 d) ࠋࡼ࠼⟆࡟࠸ၥࡢ௨ୗࡓࡋ㛵㐃࡟

ࢆඹ㏻Ⅼࡢ࡜≀᳜ࡢ㝣ୖ࡜㢮⸴ࣔࢡࢪࣕࢩࠊ࠸࡞ࢀࡽࡳࡣ࡟≀ື 2 ࠋࡼࡆᣲࡘ

⣔⤫ᶞ1
✀A ✀B ✀C ✀D

⣔⤫ᶞ2
✀A ✀C ✀B ✀D

⣔⤫ᶞ3
✀B ✀C ✀A ✀D
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࠙ϩ࠙ࠚϩࠚḟࢆ❶ᩥࡢㄞࠊ࡛ࢇ௨ୗࡢၥࠋࡼ࠼⟆࡟࠸

ࢱࠊࡣ࡟㸧࢔㸦ࠋࡿࢀࡤ࿧࡜㸧࢔㸦ࠊࡣᾮయᡂศࠋࡿ࡞ࡽ࠿ᾮయᡂศ࡜⣽⬊ᡂศࠊࡣᾮ⾑ࡢࢺࣄ

ࡤ࠼࡜ࡓࠋࡘࡶࢆ⬟ᶵ࡞ࠎᵝࠊࡾ࠾࡚ࢀࡲྵࡀ㉁ࢡࣃࣥ a)⾑ᾮจᅛࡢ㐣⛬࡛ࠊࡣ㸦࢔㸧ࢀࡲྵ࡟

ࠋࡿࡌ⏕ࢆ࠸࡮⾑࡛࡜ࡇࡿࡍኚ໬࡟㉁ࢡࣃࣥࢱࡢ≦⥔⧅࠺࠸࡜㸧࢘㸦ࡀ㉁ࢡࣃࣥࢱ࠺࠸࡜㸧࢖㸦ࡿ

ࠊࡋ཯ᛂ࡟ⓗ␗≉࡜ᢠཎࠊࡣ㸧࢚㸦ࡿ࠶㉁࡛ࢡࣃࣥࢱࡿࢀࡽࡃࡘࡾࡼ࡟ࡁࡽࡓࡣࡢච␿⣔ࠊࡓࡲ

ᢠཎࢆࡁࡽࡓࡣࡢᢚࠊ࡛࡜ࡇࡿ࠼⏕య㜵ᚚ࡟ᙺ❧ࠋࡿ࠸࡚ࡗ

㸦࢔㸧ࢡࣃࣥࢱࠊࡣ࡟㉁௨እࣀ࣑࢔ࡸࢫ࣮ࢥࣝࢢࡶ࡟㓟ࠊ㸦࢜㸧ࠊࣥࣔࣝ࣍ࠊ↓ᶵሷ㢮ྵࡀ࡝࡞

⣙ࡣᾮ୰࡛⾑ࠊ㔜せ࡛࡚ࡋ࡜※࣮ࢠࣝࢿ࢚ࡢ⬊⣽ࡣࢫ࣮ࢥࣝࢢࠋࡿ࠸࡚ࢀࡲ 0.1 㸣⃰ࡢᗘ࡟ಖ࡜

ࡼ࠾b)⮬ᚊ⚄⤒⣔ࠊㄪ⠇୰ᯡࡿࡍᏑᅾ࡟㸧࢝㸦ࡢ⬻㛫ࠊࡣ࡟ࡳࡃࡋࡢࡇࠋࡿ࠶ࡀࡳࡃࡋࡿࡍ࡜࠺

ࡧ c)ࡀࣥࣔࣝ࣍㛵୚ࠊࡓࡲࠋࡿࡍ⾑ᾮ୰ࣀ࣑࢔ࡢ㓟ࡣ⣽⬊ࡾྲྀ࡟㎸ࢡࣃࣥࢱࠊࢀࡲ㉁ࡸ᰾㓟࡝࡞

⏕࡛⛬㐣ࡢࡇࠋࡿࢀࡉ㈝ᾘࡾࡼ࡟࿧྾࡚ࢀࡉኚ᥮࡜࡬᭷ᶵ㓟ࠊ࡟ࡶ࡜࡜ࡿࢀࡉ⏝฼࡚ࡋ࡜ᮦᩱࡢ

࡚ࡌ㏻ࢆ⮚⭈ࡣ㸧࢜㸦ࠊࢀࡉኚ᥮࡟㸧࢜ჾᐁ࡛㸦࠺࠸࡜㸧࢟㸦ࠊࡵࡓ࠸㧗ࡀẘᛶࡣ࢔ࢽࣔࣥ࢔ࡿࡌ

᤼ἥࠋࡿࢀࡉ

⾑ᾮࡢ⣽⬊ᡂศ࡛ࠊࡣ㸦ࢡ㸧ࡶ᭱ࡀከࠋ࠸㸦ࢡ㸧ࡢ⣽⬊㉁ᇶ㉁ࢡࣃࣥࢱࡿࢀࡲྵ࡟㉁᭱ࠊࡕ࠺ࡢ

㓟ࠊ࡝࡯ࡁ࡜࠸㧗ࡀ㓟⣲ศᅽࡢᾮ୰⾑ࠋࡿ࠶㸧࡛ࢣ㸦ࡿࡍྜ⤖࡜㓟⣲ࡣࡢࡶࡿ࠸࡚ࢀࡲྵࡃከࡶ

⣲ࡓࡋྜ⤖࡜㸦ࢣ㸧ࡢ๭ྜࡀከࡿ࠶ࠋࡿ࡞ࡃ㓟⣲ศᅽࠊࡢࡁ࡜ࡢ㓟⣲ࡓࡋྜ⤖࡜㸦ࢣ㸧ࡢ๭ྜ

㸦㓟⣲㣬࿴ᗘ㸧ࢆ⦪㍈ࡢࡑࠊ࡟᫬ࡢ㓟⣲ศᅽࢆᶓ㍈࡚ࡗ࡜࡟సᡂࢆࣇࣛࢢࡓࡋ㓟⣲ゎ㞳᭤⥺࠸࡜

ᅗᅗࡢୗࠋࡿࡅཷࡶᙳ㡪ࡢศᅽࡢ஧㓟໬Ⅳ⣲ࠊࡣࡉࡍࡸࡋࡢྜ⤖ࡢ㸧ࢣ㸦࡜㓟⣲ࠋ࠺ 1 ஧㓟໬ࠊࡣ

Ⅳ⣲ศᅽࡀ 20 mmHg㸦A mmHg㸦B 40ࠊ᭤⥺㸧ࡢ mmHg㸦C 80ࠊ᭤⥺㸧ࡢ ᡂேࡢࡁ࡜ࡢ᭤⥺㸧ࡢ

mmHgࠊ࠾࡞ࠋࡿ࠶࡛ࡢࡶࡓࡋ♧ࢆ⥺㓟⣲ゎ㞳᭤ࡢ㸧ࢣ㸦ࡿࡅ࠾࡟ ࠋࡿ࠶༢఩࡛ࡢᅽຊࡣ

ᅗᅗ ⥺㓟⣲ゎ㞳᭤ࡢ㸧ࢣ㸦ࠉ1

1501401301201101009080

㓟⣲ศᅽ㸦mmHg㸧
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ၥ �ၥ �  ᮏᩥ୰ࡢ㸦࢔㸧㹼㸦ࢣ㸧ࡶ᭱࡟㐺ษ࡞ㄒྃࢆධࠋࡼࢀ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 a) ࠋࡼ࠼⟆ࢆ⛠ྡࡢ⣽⬊ᡂศࡢࡇࠋࡿࡍ㛵୚ࡶ⣽⬊ᡂศࡢᾮ⾑ࠊࡣ࡟ᾮจᅛ⾑ࡢ

ၥ �ၥ �  㸦࢖㸧ࢆ㸦࢘㸧࡟ኚ໬ࡿࡏࡉ㓝⣲ࠋࡼ࠼⟆ࢆ⛠ྡࡢ

ၥ �ၥ �  㸦࢚㸧ࡢᵓ㐀ࠊࡕ࠺ࡢᢠཎࡿࡍྜ⤖࡜㒊ศࠋࡼ࠼⟆ࢆ⛠ྡࡢ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 b) ࡣ 2 ⚄ࡿࢀࡉ่⃭࡜ࡿࡍపୗࡀᗘ⃰ࡢࢫ࣮ࢥࣝࢢࡢᾮ୰⾑ࠋࡿ࡞ࡽ࠿⤒⚄ࡢࡘ

ࠋࡼ࠼⟆ࢆ⛠ྡࡢ⤒

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 c) ࡶࡿࡏࡉపୗ࡜ࡢࡶࡿࡏࡉ᪼ୖࢆᗘ⃰ࡢࢫ࣮ࢥࣝࢢࡢᾮ୰⾑ࠊࡣ࡟ࣥࣔࣝ࣍ࡢ

ࠋࡼ࠼⟆ࢆ⛠ྡࡢࣥࣔࣝ࣍ࡿࡏࡉపୗࠋࡿ࠶ࡀࡢ

ၥ �ၥ �  1.0 g mL 1.5ࠊሙྜࡓࡋྜ⤖࡜㓟⣲࡚࡭ࡍࡀ㸧ࢣ㸦ࡢ 㓟⣲ࡢෆ⬊⫵ࠋࡿࡁ࡛ྜ⤖࡜㓟⣲ࡢ

ศᅽࡣ 100 mmHgࠊ஧㓟໬Ⅳ⣲ศᅽࡣ 40 mmHg ࡣ㓟⣲ศᅽࡢෆ⧊⤌ࡿ࠶ࠊ᪉୍ࠋࡿ࠶࡛

20 mmHgࠊ஧㓟໬Ⅳ⣲ศᅽࡣ 80 mmHg ᾮ⾑ࠋࡿ࠶࡛ 100 mL ࡀ㸧ࢣ㸦࡟ 15 g ࠸࡚ࢀࡲྵ

ᾮ⾑ࡋᑐ࡟⧊⤌ࡢࡇࠊሙྜࡿ 100 mL ᅗᅗࢆ✚యࡢ㓟⣲ࡿࡍ㏦㍺ࡀ 1 ࡚࠸⏝ࢆ⥺㓟⣲ゎ㞳᭤ࡢ

ィ⟬ࠋࡼࡏィ⟬㐣⛬ࡶ᭩ࠋ࡜ࡇࡃ

ၥ �ၥ �  ⫾ඣᮇࡿࢀࡉ⏕⏘࡟㸦ࢣ㸧ࠊࡣ࡟஧㓟໬Ⅳ⣲ศᅽ 40 mmHg ᅗᅗࡀ⥺㓟⣲ゎ㞳᭤ࠊࡁ࡜ࡢ 1

ࡢ B ᅗᅗࠊࡎࡽ࡞࡟⥺᭤ࡢ 1 ࡢ A ඣ⫾࡞࠺ࡼࡢࡇࠋ࠸ከࡀࡢࡶࡿ࡞࡜⥺᭤ࡓఝࡃࡼ࡟⥺᭤ࡢ

ᮇࡢ㸦ࢣ㸧ࡢᛶ㉁࡞࠺ࡼࡢ࡝ࠊࡣ฼Ⅼࢆ᭷ࢆ࠿ࡿࡍㄝ᫂ࠋࡼࡏ



�

࠙Ϫ࠙ࠚϪࠚḟࢆ❶ᩥࡢㄞࠊ࡛ࢇ௨ୗࡢၥࠋࡼ࠼⟆࡟࠸

ࠋࡿ࠶ࡀᚩ≉ࡢඹ㏻ࡣ࡟⬊⣽ࠊࡶ࡚࠸࡚ࡗ࡞␗ࡀ✀≀⏕ࠊࡾ࠾࡚ࡁ࡛ࡽ࠿⬊⣽ࡣ≀⏕ࡢ࡚࡭ࡍ

⏕≀యෆ࡛ࠊࡣከࡢࡃ໬Ꮫ཯ᛂࠊࡶ࡛࠿࡞ࠋࡿ࠸࡚ࢀࢃ⾜ࡀ௦ㅰ࡜࿧୍ࡿࢀࡤ㐃ࡢ໬Ꮫ཯ᛂࡣ⏕

≀࡞㞧「ࡾࡼࡽ࠿㉁≀࡞⡆༢ࠊ࡟໬Ꮫⓗ࡚࠸⏝ࢆ࣮ࢠࣝࢿ࢚ࠊࡣ௦ㅰࠋࡿ࠶࡛ࡢࡶࡿࡍඹ㏻࡟≀

㉁ྜࢆᡂࡿࡍ㸦࢔㸧ࡢ㐣⛬ࠊ࡜」㞧࡞≀㉁ࢆ⡆༢࡞≀㉁࡟ศゎࡿࡍ㸦࢖㸧ࡢ㐣⛬࡟኱ูࠋࡿࢀࡉ

㸦࢖㸧ࡢ㐣⛬࡛ࡢ࣮ࢠࣝࢿ࢚ࠕࡣ㏻㈌ࠖ࡟౛ࡿࢀࡽ࠼≀㉁ ATP ࠋࡿ࠶ࡀሙྜࡿࢀࡉࡔࡾࡃࡘࡀ

㸦࢖㸧ࡢ㐣⛬࡚ࡗࡼ࡟⣽⬊࿧྾㸦࿧྾㸧ࡢ㝿࡟ศゎࡿࢀࡉ᭷ᶵ≀ࠊࡣ㸦࢘㸧ࠋࡿࢀࡤࡼ࡜㸦࢘㸧

࡚ࡋศゎࢆ ATP ࠋࡿ࠶ࡀ㸧࢚㸦࠸࡞ࡋ⏝฼ࢆ㓟⣲ࠊࡸ࿧྾ࡿࡍ⏝฼ࢆ㓟⣲ࠊࡣ࡟཯ᛂࡿࡍᡂྜࢆ

࿧྾ࡢ㐣⛬ࠊࡣ⣽⬊㉁ᇶ㉁࡛⾜ࡿ࠸࡚ࢀࢃ㸦࢜㸧࡟ຍࠊ࡚࠼┿᰾⏕≀ࡢሙྜ࡛࢔ࣜࢻࣥࢥࢺ࣑ࡣ

㐍⾜ࡿࡍ㸦࢝㸧ᅇ㊰࡜㸦࢟㸧ࡢ 3 ࠸ࡽࡓࡣࡣ㸧࢟㸦ࠊࡣ㸧࡛࢚㸦ࠊ᪉୍ࠋࡿࢀࡉ኱ู࡟཯ᛂ⣔ࡢࡘ

ࠋ࠸࡞࠸࡚

㸦࢜㸧࡛ࡎࡲࠊࡣ㸦࢘㸧࡚ࡋ࡜௦⾲ⓗ࡞≀㉁ࢫ࣮ࢥࣝࢢ 1 ศᏊࠊࡀ㸦ࢡ㸧ศᏊࡢ ATP ࢿ࢚ࡽ࠿

2ࠊ࡚ࡗ࡜ࡅཷࢆ࣮ࢠࣝ ศᏊࡢ C3 ໬ྜ≀㸦ࣥࣜࢻࣄࢹࣝ࢔ࣝࢭࣜࢢ㓟㸧ࡓࡗ࡞࡟ᚋ࠿ࡘࡃ࠸ࠊ

ࢫ࣮ࢥࣝࢢࠊࡣ࡛⛬㐣ࡢ㸧࢜㸦ࠋࡿ࡞࡜㸧ࢣ㸦ࡣ࡟ⓗ⤊࡚᭱⤒ࢆẁ㝵ࡢ 1 ศᏊࡾࡓ࠶ᕪࡋᘬࡁ

㸦ࢥ㸧ศᏊࡢ ATP ࡾྲྀ࡟㸧ࢧ㸦ࡢ࢔ࣜࢻࣥࢥࢺ࣑ࠊࡣ㸧ࢣ㸦ࠊ࡟ࡽࡉࠋࡿ࡞࡟࡜ࡇࡿࢀࡽࡃࡘࡀ

㎸ࠊ࡜ࡿࢀࡲC2 ໬ྜ≀㸦ࣝࢳࢭ࢔ CoA㸧࡟ኚ࡚ࢀࡽ࠼㸦࢝㸧ᅇ㊰࡟ධࠊࡾ⿵㓝⣲ࡢ㑏ඖᆺ࡛࠶

࡜㸧ࢩ㸦ࡿ FADH2 ࡜㸧ࢩ㸦ࠊ࡚ࡋࡑࠋࡿࢀࡽࡃࡘࡀ FADH2 Ꮡᅾ࡟㸧ࢫ㸦ࡢ࢔ࣜࢻࣥࢥࢺ࣑ࠊࡣ

㸧ࢭ㸦ࡀ㟁Ꮚࡣᚋ࡚᭱ࡋࡑࠋࡿࡇ㉳ࡀ㓟໬㑏ඖ཯ᛂ࡜ࠎᚋḟࡢࡑࠊ࡚ࢀࡉ㓟໬ࡎࡲ㸧࡛࢟㸦ࡿࡍ

ࡓ࠸࡚ࡋ㐟㞳ࠊࢀࡉᐜཷ࡟ H+ ࡚ࡋ཯ᛂ࡜ H2O ࢿ࢚ࡓ࠸࡚ࡗᣢࡀ㟁Ꮚࠊᯝ⤖ࡢࡑࠋࡿࢀࡉᡂ⏕ࡀ

࡜࣮ࢠࣝ ATP ྜᡂ㓝⣲ࠊࡾࡼ࡟ࡁࡽࡓࡣࡢATP ࡿࢀࡉ㓟໬ࡀ㉁≀ࠊ࡟࠺ࡼࡢࡇࠋࡿࢀࡉᡂ⏕ࡀ

㐣⛬࡛ྲྀࡾฟ࡚࠸⏝ࢆ࣮ࢠࣝࢿ࢚ࡓࢀࡉ ATP ࠋࡿࢀࡤࡼ࡜㸧ࢯ㸦ࠊࡣ཯ᛂࡿࡍᡂྜࢆ

௚࡟≀⏕ࠊࡶ࡟ඹ㏻ࡿࡍᛶ㉁ࠊ࡚ࡋ࡜a)እ⏺ࡢ⎔ቃࡀኚ໬ࠊࡁ࡜ࡓࡋయෆࡢ≧ែ୍ࢆᐃ࡟ಖࡘ

ࠋࡿ࠶ࡀ࡝࡞࡜ࡇࡿࡍ〇「ࢆ⬊⣽ࡌྠ࡜b)⮬ศࠊࡸ࡜ࡇࡿࡍ⟆ᛂ࡚ࡋᐜཷࢆኚ໬ࡢࡑ࡟ࡵࡓ

ၥ �ၥ �  ᮏᩥ୰ࡢ㸦࢔㸧㹼㸦ࢯ㸧ࡶ᭱࡟㐺ษ࡞ㄒྃࢆ್ᩘࡣ࠸ࡿ࠶ධࠋࡼࢀ

ၥ �ၥ �  ࿧྾ࡢ཯ᛂᘧࠊ࡜ࡿࡵ࡜ࡲࢆḟࠋࡿ࡞࡟࠺ࡼࡢ

C6H12O6ࠉ+ࠉ A ࠉЍࠉH2O 6ࠉ+ࠉO2ࠉ B ࠉ+ࠉCO2ࠉ C ࣮ࢠࣝࢿ࢚ࠉ+ࠉH2Oࠉ

ࠉࡢᘧࡢୖ A ࠉ㹼ࠉ C ࿧྾ၟࡢ཯ᛂࡢࡇࠊࡓࡲࠋࡼࡏ᏶ᡂࢆ཯ᛂᘧࠊࢀධࢆಀᩘ࡞㐺ษ࡟ࠉ

ࠋࡼ࠼⟆ࢆ್ࠊࡋグධࢆᘧࡿࡵồࢆ



� �

ၥ �ၥ ࡣࢺࣄ  � 1 ᪥࡛ᾘ㈝ࡢ࣮ࢠࣝࢿ࢚ࡿࢀࡉ⣙༙ศࢆ ATP ྜᡂ࡟౑࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠸࡚ࡗ

1ࠋࡿ ᪥ 1000 kcal ࡀ ATP ྜᡂ࡟౑⏝1ࠊ࡜ࡿࡍ࡜ࡿ࠸࡚ࢀࡉ ᪥ྜ࡟ᡂࡿࢀࡉ ATP ㉁㔞ࡢ

ఱࡣ kg 1ࠊ࠾࡞ࠋࡼ࠼⟆ࢆ್ࠊࡋグධࢆᘧࡿࡵồࢆ㉁㔞ࠋ࠿ࡿ࡞࡟ ࡢࣝࣔ ATP ࡿࡍᡂྜࢆ

ࡣ࣮ࢠࣝࢿ࢚࡞ᚲせ࡟ࡵࡓ 10 kcal ATPࠊࡋ࡜ ࡣศᏊ㔞ࡢ 507 ࡣ᭷ຠᩘᏐࠋࡿࡍ࡜ 3 ᱆࡛

ࠋࡼ࠼⟆

ࡿ࠶࡟యෆࢺࣄࠊࡓࡲ ATP 㔞ࡢࡘ࠸ࡣ᫬Ⅼ࡛ᩘࡶ 10 g ࠊ࡜᥎ᐃ್ࡢࡇࠋࡿ࠸࡚ࢀࡉ᥎ᐃ࡜

ୖ࡛⟬ฟࡓࡋ 1 ᪥ྜ࡟ᡂࡿࢀࡽ࠼⪄࡜ࡿࢀࡉ ATP 㔞ࢆẚ㍑ࡢࢺࣄࠊ࡚ࡋయෆ࡛ ATP ࡢ࡝ࡀ

ࠋࡼ࠼⟆ࢆ࠿ࡿ࠸࡚ࢀࡉ⏝฼࡟࠺ࡼ

ၥ �ၥ �  ୗ⥺㒊ୗ⥺㒊 a) ࡢࡃከࠊ࡟࠺ࡼࡿ࠸࡚ࢀࡽ࡭㏙࡟

ࡽ࠿ቃ⎔ࠊࡾ࠾࡚ࢀࡉᅛᐃࡀሙᡤ⫱⏕ࡣ≀᳜

≀᳜ࠋࡿ࠸࡚ࡋά⏕ࡽࡀ࡞ࡅ᥋ཷ┤ࢆᙳ㡪ࡢ

࡜᪉ྥࡢ㔜ຊࡣⱼࠊ࡜ࡃ⨨࡟Ỉᖹࢆ࠼⏕ⱆࡢ

ᒅ᭤࡟᪉ྥࡢ㔜ຊࡣ᰿ࠊࡋᒅ᭤࡟཯ᑐ᪉ྥࡣ

ᅗᅗࠋࡿࡍ 1 ⱼ࡛ࡣࣥࢩ࣮࢟࢜ࠊ࡟࠺ࡼࡍ♧࡟

ࡍ㐍ಁࢆᡂ㛗ࡤࢀ࠶ᗘ࡛⃰࡞㐺ᙜࠊࡶ᰿࡛ࡶ

᳜ࠋࡿࡍᢚไࢆᡂ㛗࡜ࡿࡂࡍ㧗ࡀᗘ⃰ࠊࡀࡿ

ⱼ่࡛⃭ࡢ㔜ຊࠊ࡜ࡿࢀಽ࡟ᶓࡀ࠼⏕ⱆࡢ≀

ࠋࡿࡍศᕸࡃከ࡟ୗഃࡀࣥࢩ࣮࢟࢜ࡶ᰿࡛ࡶ࡛

᰿࡜ⱼࡐ࡞ࠊࡽ࠿ࡁࡽࡓࡣࡢࣥࢩ࣮࢟࢜ࡢࡇ

ࡿࡍᒅ᭤࡟᪉ྥࡿ࡞␗࡚ࡋᑐ࡟᪉ྥࡢ㔜ຊࡀ

ࠋࡼࡏㄝ᫂ࢆ࠿ࡢ

ၥ �ၥ �  ⣽⬊ࡣ⮬ศࡿࡆ࠶ࡾࡃࡘࢆ᝟ሗࢆ DNA ୗ⥺㒊ୗ⥺㒊ࠋࡿ࠸࡚ࡗࡶ࡚ࡋ࡜ b) ࡿ࠸࡚ࡗࡇ㉳࡟㝿ࡢ

DNA ࠋࡼࡏㄝ࡚᫂࠸⏝ࢆ࡚࡭ࡍㄒ⏝ࡢḟࠊ࡚࠸ࡘ࡟〇「ࡢ

౑⏝ࡿࡍ⏝ㄒ㸸 ࢻࢳ࢜ࣞࢡࢾ㙐ࠉࠊDNA  ࠊ㙐ࢢࣥ࢕ࢹ࣮ࣜࠉࠊ’5ࠉࠊ’3ࠉࠊࢮ࣮࣓࣏ࣛࣜ

DNAࠉࠊ㙐ࢢࣥࢠࣛ ࣮࣐࢖ࣛࣉࠉࠊࢮ࣮࢞ࣜ

పࠉЋࠉ ࠉᗘ⃰ࣥࢩ࣮࢟࢜ Ѝࠉ㧗
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