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ᚰ2005ࠊ࡚ࡋ࡜ ᖺ 2 ᭶Ⓨຠࡓࢀࡉி㒔㆟ᐃ᭩ࡢ
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࡚ࡋ࡜ᶆ್┠ࡢࡇࠋࡿ࠸࡚ࢀࡉసᡂࡀ⾲⛬ᕤࡓ

2010 ᖺ࡟࡛ࡲཎἜ᥮⟬ 50 ୓ kl(࣮ࣝࣀࢱ࢚᥮⟬

76 ୓ kl)ࢆᣲࠊࡀࡿ࠸࡚ࡆ⏕⏘㔞࠸ࡐ࠸ࡏࡣ 40

୓ kl⛬ᗘ࡜ぢ㎸࡟ࡽࡉࠋࡿ࠸࡚ࢀࡲ 2030ᖺ࡛ࡲ
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Step1 ở✀ࡢᵴෆࡿࡅ࠾࡟⛬ᾘ໬ᕤࡣయ⳦ࡢ࡛

Ἶࠋࡓࡋ࡜ࣝࣉࣥࢧࢆᇵᆅࡣ࡟㠀㑅ᢥᛶࡢ LBࠊ

GAMࠊBHIࠊGYP ࡾࡼ࡟ᐮኳࠊࡎࡲࠋࡓ࠸⏝ࢆ

ῶ⳦࡟࣮ࣞࣕࢩᅛᐃࡓࡋᇵᆅ⾲㠃ࢆࣝࣉࣥࢧ࡟ሬ

ᕸࡢ℃35ࠊࡋᜏ ᵴ࡛ 4ࠊ3 ᪥᎘Ẽᇵ㣴ࡑࠋࡓࡋ

ࢡࢫ)ሬᕸ࡟ᇵᆅ࡞ࡓ᪂࡟࡜ࡈయ⳦ࡓࡋቑṪࠊᚋࡢ

ࢆࢀࡇࠋࡓࡋẼᇵ㣴᎘ࡋ(ࢢࣥࢽ࣮ࣜ 3㹼4ᅇ⧞ࡾ

㏉ࠊࡋ⳦యࡢศ㞳ࠋࡓࡗ⾜ࢆศ㞳ࡓࡋ⳦యࡣ⳦య

㞟ྜ⩌(௨ᚋࡍ⛠࡜࣮ࢽࣟࢥࠊ)࣒ࣛࢢࡧࡼ࠾ᰁⰍ

ᚋࡢ⳦ᙧ≧ࢆ㢧㙾ほᐹ࡛⾜ࠋࡓࡗ 

ḟࠊ࡟ሷᇶ㓄ิゎㄞࡢࡵࡓࡢ DNA ┠ࢆቑᖜࡢ

ⓗ࡟ PCRࠋࡓࡗ⾜ࢆPCRἲࡢᡭ㡰ࡎࡲࠊ࡚ࡋ࡜

ISOIL(࣮ࣥࢪ࣏ࣥࢵࢽ)ࡾࡼ࡟ศ㞳ࡓࡋ⳦యࡽ࠿

DNA ࠊ࡚ࡋ࡜ࣝࣉࣥࢧࢆࢀࡇࠊ࠸࡞⾜ࢆᢳฟࡢ
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ࡾࡼ࡟࣮ࣛࢡ࢖ࢧ࣐࣮ࣝࢧ DNA ቑᖜࠋࡓࡗ⾜ࢆ

࡞ⓗ␗≉࡟⳦඲⣽ࡣ࣮࣐࢖ࣛࣉࡢቑᖜ࡛ࠊ࠾࡞

16SrRNA 27f࣮࣐࢖ࣛࣉࣝࢧ࣮ࣂࢽࣘ ࡧࡼ࠾

800r PCRࠋࡓ࠸⏝ࢆ ᮲௳ࡣ 94℃5min㸩(94℃

30sec㸫50℃30sec㸫72℃60sec)×35 㸩ࣝࢡ࢖ࢧ

72℃6min࡛ࠋࡿ࠶PCR⏘≀ࡣ DNA⢭〇ࢺࢵ࢟

(QUIAGEN)࡚࠸⏝ࢆ⢭〇ࡓࡋᚋ1.5ࠊ㸣࣮ࣟ࢞࢔

ࡾࡼ࡟㟁ẼὋືࣝࢤࢫ DNA ࡧࡼ࠾ㄆ☜ࡢࢻࣥࣂ

ศගගᗘィ࡚࠸⏝ࢆ DNA ⃰ᗘࡢ ᐃࠋࡓࡗ⾜ࢆ

ࢆPCRࡢ⏝཯ᛂࢫࣥࢣ࣮ࢩ࡟≀⏘PCR⢭〇ࡢࡇ

BECKMAN)࣒ࢸࢫࢩ㑇ఏᏊゎᯒࠊᚋࡓࡗ⾜ ♫

〇:CEQ8800)ࡾࡼ࡟ሷᇶ㓄ิࡢゎㄞࠋࡓࡗ⾜ࢆゎ

ㄞࡓࡋሷᇶ㓄ิࡣ┦ྠᛶ᳨⣴࣒ࣛࢢࣟࣉ

[DDBJ㸸BLAST]ࠊ࡚࠸⏝ࢆ┦ྠᛶࡢ㧗࠸᪤▱✀

ࡣయ⳦ࡓࡋศ㞳࠾࡞ࠋࡓࡗ⾜ࢆᐃྠࡢ⳦ࡋ⣴᳨ࢆ

㸰ಸ࡟ᕼ㔘ࡓࡋ GAM㧗ᒙ㌾ᐮኳᇵᆅ࡟⳦యࢆ✸

่᥋✀35ࠊࡋ℃࡛᎘Ẽᇵ㣴ࡢᚋ࡛ࡲ℃4ࠊⴠࡋ࡜

⳦యࡢ௦ㅰάᛶࢆపୗࡓࡏࡉ≧ែ࡛ಖᏑࠋࡓࡋ 
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[ศ㞳ࡓࡋ⳦యࡢ⣧ᇵ㣴] 

 ᾘ໬ᕤ⛬ࡾࡼศ㞳ࡓࡋ⳦యࡣ௦ㅰ⬟ຊࡢẚ㍑ࢆ

ࡋ෭ⶶಖᏑࠊࡎࡲࠋࡓࡗ⾜ࢆ⣧ᇵ㣴ࡢ⳦ࠊࡃ࡭ࡍ

࡚࡟ᚋᐮኳᇵᆅࡢࡑࠊࡋάᛶ໬ࢆయ⳦ࡾࡼᇵᆅࡓ

ᖹᯈᇵ㣴ࠊ࠾࡞ࠋࡓࡗ⾜ࢆᇵᆅࡣ࡟᎘Ẽᛶ⳦ࡢᇵ

㣴࡟᭷ຠ࡛ࡾ࠶ᮏᐇ㦂࡟⳦ྛࡶ࡚࠸࠾࡟ᇵ㣴ᐇ⦼

ࡽ࠿࡜ࡇࡿ࠶ࡀ GAMᇵᆅࠋࡓ࠸⏝ࢆᇵᆅᡂศࢆ

Table13ࠋࡍ♧࡟᪥ᚋࠊቑṪࡽ࠿࣮ࢽࣟࢥࡓࡋ㔮

ヨ㦂⟶(15ml)࡛ᾮయཱྀࡌࡡࢆ⳦ࡢࡇࠊ࠸⾜ࢆ⳦ࡾ

ᇵ㣴ࠊ࡛ࡇࡇࠋࡓࡋࢆศගගᗘィࡾࡼ࡟ᇵ㣴ᾮࡢ

྾ගᗘࢆ ᐃࠊྛࡋ ࠋࡓࡗ⾜ࢆㄆ☜ࡢ⥺ቑṪ᭤ࡢ⳦

㐺ᮇ㛫࡛ᣑ኱ᇵ᭱⳦᳜ࡢ⳦ྛࠊࡽ࠿⥺ቑṪ᭤ࡢࡇ

㣴ࠋࡓࡗ⾜ࢆᇵ㣴ࡣ㐽ග≧ែࡢ᎘Ẽ᮲௳ୗ 35℃࡛

ࡓࡢಖ☜ࡢ㔞⳦ࡢࡵࡓࡿ࠸⏝࡟ᐇ㦂࡟ḟࠋࡓࡗ⾜

15mlࠊࡵ ࢆయ඲㔞⳦ࡓࡋቑṪ࡚࡟ᾮయᇵᆅࡢ

250mlࡢ GAMᾮయᇵᆅࠊࡂ⥅࠼᳜࡟ᇵ㣴ࠋࡓࡋ

ᇵ㣴ࡓࡋ⳦యᠱ⃮ᾮయᇵᆅࢆ 9000×g30ࠊmin ࡢ

᮲௳࡛㐲ᚰศ㞳ࡋỿẊࡓࡋ⳦యࢆ㞟⳦ࢆࢀࡇࡋ⏝

 ࠋࡓ࠸

[ྛ⳦యࡢ௦ㅰ⬟ຊࡢẚ㍑᳨ウ] 

Fig.2࡟ᐇ㦂⿦⨨ᅗࠋࡍ♧ࢆGAMᾮయᇵᆅ 250ml

ࡣ㔞⳦ࠋࡓࡋ⳦᳜࡟ࢇࡧཱྀࡌࡡࡓࡗධࡢ 250mlᾮ

యᇵᆅ࡚ࡗࡼ࡟ቑṪࡓࡋ㔞ࢆࢀࡇࠋࡓࡋ࡜ 2ᮏࡢ

ὀᑕ㔪ࣥࢥࣜࢩࡓࡋ่ࡁ✺ࢆᰦ࡛ᐦ㛢ࠋࡓࡋὀᑕ

㔪ࡢඛ➃ࡣ 1ᮏࡀᾮ┦㒊ࠊ࡟∦᪉ࡀẼ┦㒊࡟฿㐩

ࠋࡿ࠶࡛ࡵࡓࡢᅇ཰ࢫ࢞࡜ࢢࣥࣜࣉࣥࢧࡾ࠾࡚ࡋ

≦Ẽ᎘ࢆෆ㒊ࡾࡼ࡟᥮⨨ࢫ࢞ࣥࢦࣝ࢔Ẽ┦㒊࠾࡞

ែ࡟ಖᣢࡣࢢࣥࣜࣉࣥࢧࠋࡓࡋ 12᫬㛫࠸⾜࡟ࡁ࠾

Ⓨ⏕ࡢࢫ࢞ࡿࡍศᯒࡧࡼ࠾ᇵᆅࡢ᭷ᶵ㓟⏕ᡂ๭ྜ

ࢆ GCࡧࡼ࠾ HPLCࡾࡼ࡟ ᐃࠋࡓࡋ 
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 ᾘ໬ᕤ⛬ࡿࡅ࠾࡟⳦యࡢศ㞳࣭ྠᐃ⤖ᯝࡧࡼ࠾

ࢆሷᇶᩘࡓࡗ࠿㧗ࡢᛶྠ┦ࡶ୰࡛᭱ࣝࣉࣥࢧ

Table2ࠋࡍ♧࡟⌧ẁ㝵࡛ ࡚࠸࠾࡟ࣝࣉࣥࢧࡢ16

ሷᇶ㓄ิࡢゎㄞࡢࡑࠋࡓࡗ⾜ࢆ⤖ᯝྛࣝࣉࣥࢧ

600bp(98㸣)௨ୖ࡜㧗࠸⢭ᗘ࡛ 5 ✀㢮ࡢ⳦యࡢศ

G㻭Mᇵᆅ䠄g/ℓ䠅
Pepton 10
Soybean  Peptone 3
Proteose Pepton 10
Digestive Serum  powder 13
Yeast extract 5
Meat extract 2.2
Liver extract powder 1.2
Glucose 3
NaH2PO4 2.5
NaCl 3
Soluble Starch 5
     pH     7.2

Table 1 ᇵᆅᡂศ 
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 ᤕ㞟ࢫ࢞ ࢢࣥࣜࣉࣥࢧ

GAMᾮయᇵᆅ 

(250ml) 

 ᥮⨨ࢫ࢞ࣥࢦࣝ࢔

㣬࿴㣗ሷỈ 



㞳࣭ྠᐃࡓࡲࠋࡓ࠼⾜ࡀᮏᐇ㦂ࡾࡼ࡟ศ㞳ࡓࢀࡉ

ࡣ⳦ Clostridiumᒓࡀከࠊࡃ㓟⏕ᡂ⳦࠼⪄࡚ࡋ࡜

ࡿࢀࡽ Bactericidesᒓࡸ Lactobacillus ᒓࡢ࡝࡞

 ࠋࡓࡗ࠿࡞ࢀࡽᚓࡣ⳦
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 Fig.3 ࡍቑṪࡀ⳦ࠋࡍ♧ࢆ᫬ኚ໬⤒ࡢ྾ගᗘ࡟

ࡢ⳦ࡣ್ࡢ྾ගᗘࡾࡲࡘࠋࡿࡍᠱ⃮ࡣᇵ㣴ᾮ࡜ࡿ

ቑṪࠋࡿ࡞࡟࡜ࡇࡿ࠸࡚ࡋ♧ࢆ⤖ᯝྛࠊࡾࡼ⳦య

Cbiࠋࡓࢀࡽࡳࡀ␗ᕪࡣ࡟ቑṪ㏿ᗘࡢ ቑṪࡶ᭱ࡣ

6ࠊࡋቑṪࡽ࠿ᚋ┤⳦᳜ࡃ᪩ࡀ ᫬㛫┠ࡣ࡟ᐃᖖᮇ

ࡧࡼ࠾Cbuࠋࡓࡗ࡞࡟ Ccaࡣ 15᫬㛫┠ࢡ࣮ࣆࢆ

Stpࠋࡓࡗ࡞࡜ᐃᖖᮇ࡟ 㛗ࡶ᭱ࡀ᫬㛫ࡢቑṪᮇࡣ

ㄏᑟࠊࡓࡲࠋࡓࡗ࡞࡜ᐃᖖ≧ែ࡟2㸵᫬㛫ᚋࠊࡃ

ᮇࡀ㛗ࡣ⳦ࡓࡗ࠿ Csa࡛ 15᫬㛫㈝ࠊࡀࡓࡋࡸቑ

Ṫᮇࡣ 6᫬㛫࡛ࠊ௚࡟⳦ࡢẚࡇࠋࡓࡗ࠿▷ࡶ᭱ࡋ

ࡶ࡜⳦ྛࠊࡽ࠿ᯝ⤖ࡢ 24 ᫬㛫ᚋࡣ࡟ቑṪ࠼⤊ࢆ

ᐃᖖᮇ࡟ධࠊ࡚ࡗࡀࡓࡋࠋࡿ࠼࠸࡜ࡓࡗຠ⋡ⓗ࡞

ᣑ኱ᇵ㣴ࡂ⥅࠼᳜ࡢࡵࡓࡢᮇ㛫ࡣవ⿱࡚ࡳࢆ 2㹼
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No. ␎ྕ        ᭱㏆⦕✀

Clostridium butyricum 709/712(99%)

Clostridium cadaveris 712/723(98%)

Clostridium sartagoformum 626/631(99%)

Clostridium bifermentans 709/718(99%)

Staphylococcus epidermidis 712/723(98%)䛊䠑䛋Stp
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Table 3 ศ㞳࣭ྠᐃࡓࡋ⳦ᇵ㣴 48᫬㛫ᚋࡢ᭷ᶵ

䛊1䛋Cbu 䛊2䛋Cca 䛊3䛋Csa 䛊4䛋Cbi 䛊5䛋Stp

䜽䜶䞁㓟 - 0.015 - - -

䝸䞁䝂㓟 - 0.026 0.004 - 0.025

䝁䝝䜽㓟 - - 0.045 - -

ங㓟 - 0.020 - - -

䜼㓟 0.040 0.035 0.330 0.043 0.030

㓑㓟 0.061 0.083 - 0.139 0.067

䝥䝻䝢䜸䞁㓟 - 0.145 0.153 0.159 0.015

㓗㓟 0.050 0.050 - 0.044 -
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ࠝ4ࠞCbi Closutridium bifermentans ࠝ5ࠞStp Staphylococcus epidermidis 

ࠝ1ࠞCbu Closutridium butyricum 

ࠝ3ࠞCsa Closutridium sartagoformum ࠝ2ࠞCca Closutridium cadaveris 
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