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BB-12: Bifidobacterium lactis BB-12 

BMI: Body mass index䠄䝪䝕䜱䞊䝬䝇ᣦᩘ䠅 

BSA: Bovine Serum Albumin䠄䜴䝅⾑Ύ䜰䝹䝤䝭䞁䠅 

Caco-2: Caco-2 cell䠄䝠䝖⤖⭠䜺䞁⏤᮶ᰴ໬⣽⬊ Caco-2 ⣽⬊䠅 

cfu: Colony forming unit䠄䝁䝻䝙䞊ᙧᡂ༢఩䠅 

DAPI: 4’, 6-Diamino-2-Phenylindole䠄4’, 6-䝆䜰䝭䝜-2-䝣䜵䝙䝹䜲䞁䝗䞊䝹䠅 

DN173010: Bifidobacterium lactis DN173010 

ECP: Eosinophil Cationic Protein䠄ዲ㓟⌫䜹䝏䜸䞁䝍䞁䝟䜽㉁䠅 

FTT: Fast Transit Time䠄⭠⟶㏻㐣᫬㛫䛜▷䛔㞟ᅋ䠅 

HT29: HT-29 cell(䝠䝖⤖⭠䜺䞁⏤᮶ᰴ໬⣽⬊ HT-29 ⣽⬊) 

IL-4: Interleukin-4䠄䜲䞁䝍䞊䝻䜲䜻䞁 4䠅 

IL-12: Interleukin-12䠄䜲䞁䝍䞊䝻䜲䜻䞁 12䠅 

KW3110: Lactobacillus paracasei KW3110 

MRS: de Man, Rogosa and Sharpe 䠄MRS ᇵᆅ䠅 

PBS: Phosphate Buffered Saline䠄䝸䞁㓟ሷ⦆⾪㣗ሷỈ䠅 

QOL: Qualoty of life䠄⏕ά䛾㉁䠅 

Qt-PCR: Quantitative Polymerase Chain Reaction䠄ᐃ㔞 PCR䠅 

RCT: Randomized Controlled Trial䠄↓సⅭ໬ẚ㍑ヨ㦂䠅 

SCFA: Short Chain Fatty Acid䠄▷㙐⬡⫫㓟䠅 

STT: Slow Transit Time䠄⭠⟶㏻㐣᫬㛫䛜㛗䛔㞟ᅋ䠅 

Th1: Th1 cell 䠄Th1 ⣽⬊䠅 

Th2: Th2 cell䠄Th2 ⣽⬊䠅 
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➨➨➨➨₾₾₾₾❶❶❶❶    ᗎㄽᗎㄽᗎㄽᗎㄽ 

 

㏆ᖺ᪥ᮏ䛷䛿㧗㱋໬䛜ᛴ㏿䛻㐍⾜䛧䛶䛔䜛䚹ᖺ㱋䛜㧗䛟䛺䜜䜀೺ᗣ㠃䛾ᠱᛕ䜒ቑ䛘䚸䛭䜜䛻క䛔೺ᗣ㛗

ᑑ䜈䛾䝙䞊䝈䜒♫఍඲య䛾䝺䝧䝹䛷㧗䜎䛳䛶䛔䜛䚹౛䛘䜀䚸䝯䝍䝪䝸䝑䜽䝅䞁䝗䝻䞊䝮䜈䛾㛵ᚰ䛾㧗䜎䜚䚸ඛ

㐍་⒪䜈䛾ὀ┠䚸ᰤ㣴䜔㣗⩦័䛻㛵䛩䜛㇏ᐩ䛺ヰ㢟䛺䛹䛛䜙䚸䛭䜜䜢䛖䛛䛜䛔▱䜛䛣䛸䛜ฟ᮶䜛䚹 

㧗㱋໬䛸䛸䜒䛻⏕ά⩦័䛾ኚ໬䜒ヰ㢟䛻ྲྀ䜚ୖ䛢䜙䜜䜛䛣䛸䛜ከ䛔䚹౛䛘䜀䚸㐠ື୙㊊䚸䝇䝖䝺䝇䚸㣗⩦័

䛾᪥ᮏྂ᮶䛾䝇䝍䜲䝹䛛䜙Ḣ⡿䝇䝍䜲䝹䜈䛾⛣⾜䛜㢧ⴭ䛷䛒䜛䛣䛸䛺䛹䛜䚸⏕ά⩦័⑓䛸䛾㛵ಀ䛥䜙䛻䛿೺

ᗣ඲య䜈䛾ᠱᛕ䛻ᙳ㡪䜢୚䛘䜛୺せ䛺ᅉᏊ䛸䛺䛳䛶䛔䜛䚹 

㧗㱋♫఍䛾୰䛷⏕ά⩦័䛾どⅬ䛷೺ᗣ䜢ぢ䜛䛸䛝䚸㣗⩦័䛜㔜せ䛺఩⨨䛻䛒䜛䚹㣗஦䛿᪥ᖖ⏕ά䛾୰

䛷ẖ᪥⾜䛖䛣䛸䛷䛒䜚䚸ᚓ䜙䜜䜛ᰤ㣴⣲䛿᪥ᖖάື䛾䜶䝛䝹䜼䞊䛛䛴య䜢ᵓᡂ䛩䜛ᮦᩱ䛸䛺䜛䚹䜎䛯䚸ఱ䜢䛹

䛾䜘䛖䛻㣗䜉䜛䛛䚸䛸䛔䛖䛣䛸䛜኱ษ䛰䛸䛔䛖䛣䛸䜒䚸᫂ⓑ䛺ඹ㏻⌮ゎ䛷䛒䜛䚹᭱㏆䛾᪥ᮏ䛷䛿䚸㣗⩦័䛾Ḣ

⡿໬䛜ⴭ䛧䛔䛸ゝ䜟䜜䚸㣗≀⧄⥔䛜ᑡ䛺䛟䚸㧗䛯䜣䜁䛟㉁䚸㧗⬡㉁䛾䜒䛾䛜ቑ䛘䛶䛝䛶䛔䜛䚹䛣䛾஦䛿⫧‶䚸

⢾ᒀ⑓䚸㧗⬡⾑⑕䚸㧗⾑ᅽ䚸䛥䜙䛻䛿⒴䛸䛔䛳䛯⏕ά⩦័⑓䛸䛾㛵㐃䛜ᣦ᦬䛥䜜䚸♫఍ⓗ䛺ၥ㢟䛷䛒䜛୍᪉䚸

᪥ᖖ⏕ά䛾䛂㣗䛃䛾ሙ㠃䛷䛾኱䛝䛺㛵ᚰ䛾୍䛴䛷䜒䛒䜛䚹䛣䛾䜘䛖䛺㛵ᚰ䛻䚸⛉Ꮫⓗ䛺䜶䝡䝕䞁䝇䜢ᇶ䛻ᛂ䛘

䜛䛣䛸䛜ᮇᚅ䛥䜜䛶䛔䜛䚹ᶵ⬟ᛶ㣗ရ䛸䛔䜟䜜䜛㣗ရ䛿䚸䛣䛾ᮇᚅ䛻ᛂ䛘䜛䜉䛟㏆ᖺ◊✲䛜άᛶ໬䛧䛶䛔䜛

ศ㔝䛷䛒䜛䚹䛩䛺䜟䛱䚸㢧ⴭ䛺⏕⌮ⓗ᭷ຠᛶ䜢ഛ䛘䛯㣗ရᡂศ䜢ྵ䜏䚸䝠䝖䛜㣗ရ䛸䛧䛶ᦤྲྀ䛧䛯㝿䛻᭷ຠ

ᛶ䜢Ⓨ᥹䛩䜛ᙧ䛷୍⯡䛻ᥦ౪䛧䚸♫఍ⓗ䛻㈉⊩䛧䜘䛖䛸䛩䜛䜒䛾䛷䛒䜛䚹 

䛂㣗䛃䛾ሙ㠃䛷೺ᗣ䜢⪃䛘䜛䛸䛝䛻䚸䛯䛰༢䛻㣗ရ䛻䛹䛾䜘䛖䛺ᰤ㣴ᡂศ䛜ྵ䜎䜜䛶䛔䜛䛛䛾䜏䛺䜙䛪䚸ᦤ

ྲྀ䛧䛯㣗㣵䜢䛹䛾䜘䛖䛻ᾘ໬䛧䚸྾཰䛧䚸฼⏝䛧䚸᭱⤊ⓗ䛻᤼ἥ䛩䜛䛛䛸䛔䛖䚸ཷ䛡ྲྀ䜛ഃ䛾஦᝟䜢⪃៖䛩䜛

䛣䛸䛜ᴟ䜑䛶኱ษ䛷䛒䜛䚹ᾘ໬䞉྾཰䞉ᰤ㣴⣲䛾㐠ᦙ䞉ศ㓄䛿」㞧䛺㐣⛬䜢⤒䛶䛺䛥䜜䜛䛯䜑䚸඲య䜢᭱㐺໬

䛧䛴䛴ྛᡤ䛷ၥ㢟䛜㉳䛣䜙䛺䛔䜘䛖䛻ㄪ⠇䛧䛶䛔䛟䛣䛸䛜኱ษ䛷䛒䜛䚹䜎䛯䚸୙せ䛻䛺䛳䛯䜒䛾䜢㏿䜔䛛䛻᤼

ἥ䛩䜛䛣䛸䜒䚸ḟ䛻ᚲせ䛸䛺䜛ᰤ㣴⣲䜢ᚓ䛯䜚䚸୙せ䛻䛺䛳䛯≀䛾ᐖ䜢᤼㝖䛧䛯䜚䛩䜛䛯䜑䛻㔜せ䛷䛒䜛䚹 

㣗㣵䜢ᦤྲྀ䛧䛯ᚋ䚸ᰤ㣴⣲䜢యෆ䜈ᣢ䛱㎸䜐䛾䛜ᾘ໬⟶䛾ᙺ┠䛷䛒䜛䚹ᾘ໬⟶䛿䚸ඛ➃䛾ཱྀ⭍䛛䜙㣗㐨䚸

⫶䚸༑஧ᣦ⭠䚸ᑠ⭠䚸኱⭠䜢⤒䛶⫠㛛䛻⮳䜛䜎䛷䚸ྛ㒊ศ䛷኱䛝䛟␗䛺䛳䛯ᶵ⬟䜢ᣢ䛱ྜ䜟䛫䛶䛔䜛䚹ຍ䛘䛶䚸
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䛭䜜䛮䜜䛻≀⌮໬Ꮫⓗ䛚䜘䜃⏕≀䞉ᚤ⏕≀Ꮫⓗ䛻ᅛ᭷䛾⎔ቃ䜢క䛳䛶䛔䜛䚹ᾘ໬⟶ྛ㒊఩䛭䜜䛮䜜䛾ᶵ⬟

䛸⎔ቃ䛿ᐦ᥋䛻㛵㐃௜䛔䛶䛔䛶䚸ᾘ໬⟶䛻䛚䛔䛶ᦤྲྀ䛧䛯㣗㣵䜢䛹䛾䜘䛖䛻ᾘ໬䞉྾཰䛧䚸฼⏝䞉᤼ἥ䛩䜛䛛

䜢⌮ゎ䛩䜛䛯䜑䛻䛿䚸䛣䛾Ⅼ䜢῝䛟⌮ゎ䛩䜛䛣䛸䛜୙ྍḞ䛷䛒䜛䚹 

኱⭠䛿ᾘ໬⟶䛾୰䛷䜒䛳䛸䜒ඹ⏕ᚤ⏕≀䛜ከ䛔㒊఩䛷䛒䜛䚹䛭䛾ព࿡䛷䚸௚䛾㒊఩䛸ẚ䜉≉␗䛺⎔ቃ䛻

䛒䜚䚸䛭䛾ᙳ㡪䜢ཷ䛡䛶䛔䜛䛷䛒䜝䛖䛸⪃䛘䜙䜜䛶䛔䜛䚹 䛣䛾䜘䛖䛺どⅬ䛛䜙◊✲䛾ඛ㠴䜢௜䛡䛯䛾䛜 Elie 

Metchnikoff 䛷䛒䜛䚹ᙼ䛿䚸኱⭠䛻ഛ䜟䜛ච␿ᶵ⬟䜢௓䛧䛯኱⭠ෆ⭉ᩋ䛾ᑑ࿨䜈䛾㈇䛾ᙳ㡪䛾◊✲ 1)䜢㐍䜑

䛯䚹䛭䛾◊✲䛾୰䛷䚸Ⓨ㓝ங䜢ከ䛟ᦤྲྀ䛩䜛䝁䞊䜹䝃䝇ᆅ᪉䛾ே䛻㛗ᑑ⪅䛜ከ䛔䛣䛸䛛䜙䚸Ⓨ㓝ங䛜኱⭠䛷

䛾⭉ᩋ䜢ᢚ䛘೺ᗣ㛗ᑑ䛻㈉⊩䛩䜛䛸䛔䛖௬ㄝ䜢ᥦၐ䛧䛯䚹䛂Ⓨ㓝ங䛾୙⪁㛗ᑑㄝ䛃࿧䜀䜜䜛䜒䛾䛷䚸⭠ෆ⭉

ᩋ䛜᪩⪁᪩Ṛ䛾ཎᅉ䛷䚸Ⓨ㓝ங䜢㣗䜉䜛䛣䛸䛷⭠ෆ⭉ᩋ䜢ᢚไ䛷䛝䜛䛸䛔䛖䜒䛾䛷䛒䜛䚹䛣䜜䛿⌧ᅾ㐍䜑䜙

䜜䛶䛔䜛ᶵ⬟ᛶ㣗ရ䚸≉䛻䛂䛚⭡䛾ㄪᏊ䜢ᩚ䛘䜛䛃䛣䛸䜢ᇶᮏ䛸䛧䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇䜔䝥䝺䝞䜲䜸䝔䜱䜽䝇䚸

䛥䜙䛻䛿䝞䜲䜸䝆䜵䝙䝑䜽䝇䜈䛸⧅䛜䛳䛶䛔䜛䚹䛭䜜௨㝆⣙ 100 ᖺ䛾㛫䚸⬦䚻䛸◊✲䛜⥆䛡䜙䜜ከ䛟䛾⛉Ꮫⓗ

▱ぢ䛜✚䜏ୖ䛢䜙䜜௒᪥䛻⮳䛳䛶䛔䜛䚹 

⭠ෆ⣽⳦ྀ䛸䛿⭠ෆ䛻⏕ᜥ䛩䜛⣽⳦㞟ᅋ䛾䛣䛸䛷䛒䜛䚹䝠䝖኱⭠ෆ䛿ᾘ໬⟶䛾୰䛷᭱䜒ඹ⏕ᚤ⏕≀䛜ከ

䛟኱⭠ෆᐜ≀ 1g ᙜ䛯䜚 1011 ಶ䜒䛾⣽⳦䛜⏕ᜥ䛧䛶䛚䜚䚸⭠⟶඲య䛷 100 ඙ಶ䛻㐩䛩䜛䚹⳦䛾✀㢮䛿 100䡚

300 ✀㢮䛸⪃䛘䜙䜜䜛䚹೺ᗣ䛺ᡂே䛷䛿䚸ṇᖖ⣽⳦ྀ䛸࿧䜀䜜䜛Ᏻᐃ䛧䛯⣽⳦ྀ䛜ᙧᡂ䛥䜜䚸᎘Ẽᛶ⳦䛜

99䠂䜢༨䜑䜛䚹Metchnikoff ௨㝆䚸䛣䛾⭠ෆ⣽⳦ྀ䛸⭠⟶䜢௓䛧䛯೺ᗣ䜈䛾ᙳ㡪䜢᥈䜛◊✲䛜ከᩘ䛺䛥䜜䛶

䛚䜚䚸⭠ෆ⣽⳦ྀ䛜⏕య䛻䛸䛳䛶᭷┈䛻䜒᭷ᐖ䛻䜒ാ䛟䛣䛸䛿䜘䛟▱䜙䜜䜛䛣䛸䛸䛺䛳䛶䛔䜛䚹⭠ෆ⣽⳦ྀ䛸⏕

య䛸䛾㛵ಀ䛿䚸⭠ෆ⣽⳦ྀ䛾ᵓᡂ䛸⳦䛾௦ㅰ䛾㠃䛛䜙⪃䛘䜛ᚲせ䛜䛒䜛䚹୧⪅䛿ᴟ䜑䛶⥭ᐦ䛺㛵ಀ䛻䛒䜛

䛜䚸๓⪅䛿ච␿㈿ά䚸እ᮶⑓ཎ⳦䛾᤼㝖䚸᪥࿴ぢឤᰁ䛾ᢚไ䛺䛹䛻㛵ಀ䛧䛶䛔䜛䛸⪃䛘䜙䜜䜛䚹ᚋ⪅䛿⭠

ෆ⭉ᩋ䚸Ⓨ䜺䞁≀㉁䜔ẘ⣲⏘⏕䛺䛹䛾᭷ᐖ䛺㠃䛸䚸᭷ᶵ㓟⏘⏕䛺䛹䛾᭷┈䛺㠃䛸䛜⪃䛘䜙䜜䜛䚹 䛣䛾⭠ෆ

⣽⳦ྀ䛸೺ᗣᙳ㡪䛾▱ぢ䜢 Fig. 1-1 䛻䜎䛸䜑䛯䚹 

Bifidobacterium 䛿⭠ෆ᭷┈⳦䛾௦⾲ⓗᏑᅾ䛷䛒䜛䚹1899ᖺ䛻 Tissier䛻䜘䛳䛶ẕங䛷⫱䛶䜙䜜䛶䛔䜛೺ᗣ

䛺ஙඣ䛾⣅౽䛛䜙Ⓨぢ䛥䜜䛯᎘Ẽᛶ⭠ෆ⣽⳦䛷䛒䜛 2)䚹Bifidobacterium ᒓ䛿䚸Fig. 1-2 䛾䜘䛖䛻䝠䝖⭠ෆ䛷

Bacteroides ᒓ䜔 Clostridium ᒓ䛸୪䜃ከ㔞䛻Ꮡᅾ䛧䚸೺ᗣ䛺䝠䝖䛾⣅౽୰䛷 1g ୰ 1010 ಶ⛬ᗘ᳨ฟ䛥䜜 3)䚸



3 

⢾㉁䜢௦ㅰ䛧䛶ங㓟䛸㓑㓟䜢⏕ᡂ䛩䜛䚹䛣䛾䛯䜑⭠ෆ䛾 Bifidobacterium 䛜ඃໃ䛺ሙྜ䛿䚸኱⭠ෆ䛾 pH 䛜

ୗ䛜䜚㓟ᛶ⎔ቃ䛸䛺䜚䚸኱⭠⳦⩌䚸Clostridium ᒓ䜴䜵䝹䝅䝳⳦䛺䛹䛾ቑṪ䛜ᢚ䛘䜙䜜䚸Ⰻ䛔⭠ෆ⎔ቃ䛜⥔ᣢ

䛥䜜䜛䚹 
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Fig. 1-1 Intestinal microbiota and the effect on health.
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Bacteria count in 1g of feces
 (log10)

T. Mitsuoka et al : Zentralbl. Bakteriol. Hyg. I. Org. A, 234, 219-233 (1976)䚷has been modified.

Fig. 1-2䚷 The composition of intestinal microbiota in human adults.
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(66.7)

(90.5)

(78.6)
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䛚㏆ᖺ䛾ᶵ⬟ᛶ㣗ရ䛾୰䛻䚸䛂䝥䝻䝞䜲䜸䝔䜱䜽䝇䛃䛜ྵ䜎䜜䜛䚹1989 ᖺ䛾 Fuller 䛻䜘䜛ᐃ⩏ 4)䛷䛿䚸䝥䝻䝞䜲

䜸䝔䜱䜽䝇䛿䚸䛂⭠ෆ⣽⳦ྀ䛾䝞䝷䞁䝇䜢ᨵၿ䛩䜛䛣䛸䛻䜘䜚䚸ᐟ୺䛻᭷┈䛺ຠᯝ䜢䜒䛯䜙䛩⏕⳦䛃䛸䛥䜜䛯䚹

䛭䛾ᚋ䚸ᅜ㝿㐃ྜ䛾㣗ᩱ㎰ᴗᶵ㛵䛚䜘䜃ୡ⏺ಖ೺ᶵ㛵ඹྠ䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇ホ౯䜺䜲䝗䝷䜲䞁సᡂ䝽䞊

䜻䞁䜾䜾䝹䞊䝥䛾ሗ࿌᭩ 5)䛷䛿䛂㐺ṇ㔞䜢ᦤྲྀ䛧䛯㝿䛻ᐟ୺䛻᭷⏝䛺స⏝䜢♧䛩⏕⳦య䛃䛸䜘䜚ලయⓗ䛻෌

ᐃ⩏䛥䜜䛯䚹䛣䛾䝽䞊䜻䞁䜾䜾䝹䞊䝥䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᣢ䛴䜉䛝㔜せ䛺άᛶ䛸䛧䛶䚸䐟⫶㓟⪏ᛶ䚸䐠⫹

Ồ㓟⪏ᛶ䚸䐡⢓ᾮ䚸⭠⟶⣽⬊䜎䛯䛿䛭䛾୧⪅䛻ᑐ䛩䜛௜╔ᛶ䚸䐢⑓ཎ⳦䛻ᑐ䛩䜛௜╔㜼ᐖᛶ䚸䐣⫹Ồ㓟ኚ

᥮άᛶ䜢ᣢ䛯䛺䛔䛣䛸䚸䐤ẅ⢭Ꮚ๣䛻ᑐ䛩䜛⪏ᛶ䠄⭼⏝䛾ሙྜ䠅䚸䛺䛹䜢ᣲ䛢䛶䛔䜛䚹䛴䜎䜚䐤䜢㝖䛝䚸⏕䛝䛶

⭠䛻฿㐩䛧䚸㛗䛟䛸䛹䜎䜚䚸᭷ᐖ⳦䜢᤼㝖䛩䜛స⏝䛻ຍ䛘䚸⏕యᶵ⬟䛻ᑐ䛩䜛ᙳ㡪ຊ䛸᭷⏝ᛶ䛜ồ䜑䜙䜜䜛䚹 

䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢㣗ရ䛻ῧຍ䛩䜛䛣䛸䜢ពᅗ䛧䛯䛸䛝䚸䝶䞊䜾䝹䝖䛾䜘䛖䛺Ⓨ㓝ங䛿᭷ຊ䛺౛䛷䛒䜛䚹䛺

䛬䛺䜙䜀〇㐀䛻Ⓨ㓝ᕤ⛬䛜䛒䜚⏕⳦䜢ቑṪ䛥䛫䜛䛣䛸䛜䛷䛝䚸䜎䛯Ⓨ㓝ᇶᮦ䛸䛺䜛ங䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾

ከ䛟䛜ᒓ䛩䜛ங㓟⳦䛾ቑṪ䛻ዲ㐺䛺ᇵᆅ䛸䛺䜛䛛䜙䛷䛒䜛䚹䜎䛯䚸䛚䛔䛧䛟᪥ᖖⓗ䛻ᦤྲྀ䛷䛝Ᏻ౯䛻ධᡭ䛩

䜛䛣䛸䜒ྍ⬟䛷䛒䜛䚹 

᪥ᮏ䛻䛚䛔䛶䝶䞊䜾䝹䝖䛾೺ᗣ䜈䛾᭷ຠᛶ䛿䛚䛺䛛䛾ㄪᏊ䜢ᩚ䛘䜛䚸䛩䛺䜟䛱ᩚ⭠ຠᯝ䛸䛧䛶୍⯡ᾘ㈝

⪅䛻䜒ᗈ䛟▱䜙䜜䛶䛔䜛䛸䛣䜝䛷䛒䜚䚸2011 ᖺ䛾ᖺ㛫ᾘ㈝㔞䛷 1,452,979kl 䛾ᕷሙ䜢⠏䛟୍ᅉ䛷䛒䜛䚹ᅜẸ୍

ேᙜ䛯䜚䛾䝶䞊䜾䝹䝖ᾘ㈝㔞䛿 1990 ᖺ䛻䛿 2.5kg/ே/ᖺ䚸2000 ᖺ䛻䛿 6.5kg/ே/ᖺ䚸2011 ᖺ䛻䛿 7.5kg /ே

/ᖺ䛸ቑຍ䛧 6)䚸௒䛷䛿㣗⏕ά䛻䛚䛔䛶ᗈ䛟ཷ䛡ධ䜜䜙䜜䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ྵ䜐䝶䞊䜾䝹䝖䛿䚸䝶䞊

䜾䝹䝖〇ရ⩌䛾୰䛷䜒୰᰾ⓗ䛺ᆅ఩䜢༨䜑䚸ᕷ㈍䛥䜜䜛ရ┠䚸⏝䛔䜙䜜䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᒓ䚸✀䚸ᰴ䚸

䛭䛾⏝㏵䚸⏝ἲ䚸ᦤྲྀ㔞䜒ከ✀ከᵝ䛷䛒䜛䚹䛣䛾ᵝ䛻䝶䞊䜾䝹䝖䜔䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿〈㔝ᗈ䛟ᕷሙ䛸㣗⏕

ά䛻ᾐ㏱䛧䚸ᐇ⏕ά䝺䝧䝹䛷೺ᗣ䛻㈉⊩䛧䛶䛔䜛䚹 

䝶䞊䜾䝹䝖䜔䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᕷሙⓎᒎᛶ䜢⛉Ꮫᢏ⾡䛜ᨭ䛘䛶䛔䜛䛾䛿ゝ䛖䜎䛷䜒䛺䛔䚹䝶䞊䜾䝹䝖䛾

ᡂ䜚❧䛱䛻䛴䛔䛶䛿⣽㔝䜙䛻䜘䜚䛻ヲ䛧䛟グ䛥䜜䛶䛔䜛 7)䚹䛣䛣䛷䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇䛻↔Ⅼ䜢ᙜ䛶䜛䚹 

ḟ䛻♧䛩䛾䛿䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾㛤Ⓨ䛻ᚲせ䛺㐣⛬䛷䛒䜛䚹 

୍⯡ᾘ㈝⪅䜢ᑐ㇟䛸䛩䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇〇ရ䛾㛤Ⓨ䛚䜘䜃ᾘ㈝䛾ᐇែ䚸ᑗ᮶䜈䛾ᮇᚅ䜢♧䛩䛸䚸ᴫ䛽

ḟ䛾䜘䛖䛻䛺䜛䚹 
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㑅ᢤ䚸ᇵ㣴ᢏ⾡☜❧䚸㣗ရ䜈䛾ᕤᴗⓗᛂ⏝䚸㔞⏘໬䜢ᅗ䛳䛯ୖ䛷䜎䛯䛿ᖹ⾜䛧䛶䚸᭷ຠᛶ䛸䝯䜹䝙䝈䝮◊

✲䚸ᦤྲྀ㔞タᐃ䚸䝠䝖䛻䛚䛡䜛୍⯡ᾘ㈝䛷䛾᭷ຠᛶ᳨ド䚸Ᏻ඲ᛶ☜ㄆ䜢⤒䛶ᐇ⏝໬䛻⮳䜛䚹 㛤Ⓨ䛥䜜䛯〇

ရ䛿ᕷ㈍䞉ᾘ㈝䛥䜜䚸⏕⌮ຠᯝ䜢Ⓨ᥹䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䚸ᾘ㈝⪅䛛䜙䛾䝣䜱䞊䝗䝞䝑䜽䛿ḟ䛾◊✲䜈䛸䛴䛺

䛜䜛䚹OMICS ◊✲ᡭἲ䛻䛿䛣䛾ศ㔝䜈䛾᪂䛯䛺◊✲ᡂᯝ䜢䜒䛯䜙䛩ᮇᚅ䛜䛒䜛䚹 

ྛᕤ⛬䜢ヲ䛧䛟グ䛩䛸ḟ䛾䜘䛖䛻䛺䜛䚹㑅ᢤ䛷䛿䚸ᑐ㇟䛸䛺䜚䛖䜛ᚤ⏕≀䛾䝷䜲䝤䝷䝸䞊䛛䜙䛔䛟䛴䛛䛾䜻䞊

䛸䛺䜛⾲⌧ᙧ䜢䝟䝷䝯䞊䝍䞊䛸䛧䛶ඃຎ䜢ホ౯䛧䚸㐺ษ䛺⳦ᰴ䜢㑅ᢤ䛩䜛䚹 

ᇵ㣴ᢏ⾡☜❧䛷䛿䚸ᙜヱ⳦ᰴ䛾ᇵ㣴᮲௳䜢᳨ウ䛩䜛䚹䛣䛾㝿䚸㛤Ⓨ䛾ᑐ㇟䛜Ⓨ㓝㣗ရ䛷䛒䜜䜀䚸ᑐ㇟䛸

䛺䜛㣗ရᇶᮦ䜢๓ᥦ䛸䛧䛶ᇵ㣴᮲௳䜢タᐃ䛧䛶䛔䛟䚹๪⳦ᰴ䛸䛾ඹᇵ㣴⣔䛷䛒䜜䜀䛭䜜䜙䛸䛾⤌䜏ྜ䜟䛫䜒

᳨ウ䛩䜛䚹䛭䛾㝿䚸⥅௦ᇵ㣴䜢⤒䛶䜒䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䛧䛶䛾άᛶ䚸㑇ఏᙧ㉁䛾ኚ␗䛾䛧䜔䛩䛥䛸Ᏻ඲ᛶ䚸

Ⓨ㓝ᛶ⬟䜔ቑṪᛶ䚸䛸䛔䛳䛯Ⅼ䛜Ᏻᐃ䛷䛒䜛䛣䛸䜢☜ㄆ䛩䜛䚹 

㣗ရ䜈䛾ᕤᴗⓗᛂ⏝䛷䛿䚸⏕⏘᪉ἲ䜢䝕䝄䜲䞁䛩䜛䚹䛩䛺䜟䛱䚸౑⏝䛩䜛ᶵჾ䚸1 䝞䝑䝏䛾つᶍ䚸⏕⏘䛻

せ䛩䜛᫬㛫䛸䛔䛳䛯せ⣲䛛䜙䚸㣗ရᏳ඲ᛶ䠄≉䛻Ⓨ㓝㣗ရ䛷䛿䚸␗⳦✀ΰධ䞉ቑṪ䠅䚸⏕⏘ຠ⋡䚸⤒῭ᛶ䜢ホ

౯䛧䛯ୖ䛷⏕⏘᪉ἲ䜢䝕䝄䜲䞁䛩䜛䚹 

᭷ຠᛶ䝯䜹䝙䝈䝮◊✲䛷䛿䚸in vitro 䜔 in vivo 䛷䛾ホ౯⣔䜢⏝䛔䜛䛣䛸䛜ከ䛔䚹䛣䜜䜎䛷䛺䛥䜜䛯䜒䛾䛿䚸

in vitro 䛷䛿⫶㓟⪏ᛶ䚸⫹Ồ㓟⪏ᛶ䚸⭠ෆ⣽⳦ᇵ㣴⣔䛷䛾⳦⃰ᗘቑῶ䛚䜘䜃௚⳦䜈䛾ᙳ㡪䚸⭠ୖ⓶⣽⬊䛚

䜘䜃䝮䝏䞁⢓⭷ᒙ䜈䛾᥋╔ᛶ䚸ྛ✀ච␿⣽⬊䜈䛾㛵୚䚸䛺䛹ከᩘ䛒䜛䚹䜎䛯 in vivo 䛷䛿䚸⭠ෆ⣽⳦ྀ䜈䛾

ᙳ㡪䚸▷㙐⬡⫫㓟䠄Short chained fatty acid: SCFA䠅⏕ᡂ㔞䚸⭠⟶⅖⑕䚸ឤᰁ⑕᢬ᢠᛶ䚸䜰䝺䝹䜼䞊䜔⒴䛺䛹

䛾ච␿㛵㐃⑌⑓䜈䛾ᙳ㡪➼䚸䛣䛱䜙䜒ከᩘ䛾䝰䝕䝹䛜䛒䜛䚹 

ᦤྲྀ㔞タᐃ䛷䛿䚸䝠䝖䜢⏝䛔䜛ሙྜ䛜ከ䛔䚹㣗ရ䛸䛧䛶ᐇ⏝໬䛩䜛㝿䛻䛿䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛻䜘䜛᭷ຠ

䛺㠃䜢ᮇᚅ䛩䜛䛜䚸ྠ᫬䛻๪స⏝䜢ᢚ䛘䜛䛣䛸䜢⪃៖䛩䜛ᚲせ䛜䛒䜛䚹ᚑ䛳䛶䚸᭱ప᭷ຠᦤྲྀ㔞䚸ᦤྲྀ㔞౫

Ꮡᛶ䜢᫂䜙䛛䛻䛧䚸ᐇ⏝䛻㈨䛩䜛䚹 

䝠䝖䛻䛚䛡䜛୍⯡ᾘ㈝䛷䛾᭷ຠᛶ᳨ド䛷䛿䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ྵ䜐㣗ရ䛸ྵ䜎䛺䛔㣗ရ䛷᭷ຠᛶ䜢ẚ

㍑䛩䜛ᑐ↷ẚ㍑ヨ㦂䜎䛯䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇௨እ䛾ඹᇵ㣴ᚤ⏕≀䛾䛺䛔༢⳦䛾㣗ရ䛷䛾ヨ㦂⣔䛷䚸䝥䝻

䝞䜲䜸䝔䜱䜽䝇䛭䛾䜒䛾䛾᭷ຠᛶ䜢᫂䜙䛛䛻䛩䜛䚹ᐇ⏝䛻㏆䛔ẁ㝵䛸䛺䜛䛾䛷ᙜ↛䝠䝖䜢⏝䛔䜛䛣䛸䛻䛺䜛䚹䝠
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䝖䛷䛾௓ධヨ㦂䜢ᐇ᪋䛩䜛ሙྜ䚸ከ኱䛺ປຊ䜢せ䛩䜛䚹䛩䛺䜟䛱䚸⿕㦂⪅䛾ேᶒ䛚䜘䜃Ᏻ඲ᛶ䜢☜ಖ䛩䜛䛯

䜑䛾೔⌮ᛶ䛾᳨ウ䚸ᐇ᪋䛾䛯䜑䛾ከ㢠䛾㈝⏝䚸ከᩘ䛾⿕㦂⪅䛸䛺䜛䛯䜑デ᩿䜔᳨యホ౯䛾యไస䜚䛺䛹

䛻䚸༑ศ䛺ィ⏬䛸㈨※ᢞධ䛜ồ䜑䜙䜜䜛䚹 

Ᏻ඲ᛶ☜ㄆ䛷䛿䚸๓㏙䛾᭱ప᭷ຠᦤྲྀ㔞䚸ᦤྲྀ㔞౫Ꮡᛶ䛷ᚓ䜙䜜䛯▱ぢ䜢ඖ䛻㐣๫㔞ᦤྲྀ䜔㛗ᮇᦤྲྀ

ヨ㦂䛺䛹䜢䝠䝖䛷⾜䛖䚹㏆ᖺ䚸᪤Ꮡ䛾ᶵ⬟ᛶ㣗ရ䛾Ᏻ඲ᛶ䛜␲ၥど䛥䜜䜛䜿䞊䝇䜒䛒䜛䛣䛸䛛䜙䚸㔜せ䛺㐣⛬

䛷䛒䜛䚹 

ᕷ㈍䛥䜜ᦤྲྀ䛥䜜䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ྵ䜐〇ရ䛿䚸䛺䜣䜙䛛䛾᭷ຠᛶ䜢Ⓨ᥹䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䜛䚹ᾘ

㈝⪅䛛䜙ᵝ䚻䛺᝟ሗᥦ౪䜢ồ䜑䜙䜜䜛䛣䛸䜒䛧䜀䛧䜀䛒䜛䚹䛭䛾㝿䛻䚸ᚲせ䛺᝟ሗ䜢㐺ษ䛺ᙧ䛷ᥦ౪䛩䜛䛣

䛸䛿ᴟ䜑䛶኱ษ䛷䛒䜛䚹≉䛻㛵ᚰ䛜㧗䛔䛾䛿䚸᭷ຠᛶ䚸᥎ዡᦤྲྀ㔞䚸ᦤྲྀ᪉ἲ䠄᫬㛫ᖏ➼䠅䛸䛔䛳䛯䜒䛾䛷䚸

䛣䜜䜙䛾ၥ䛔䛻䛿๓㏙䛾䝠䝖௓ධヨ㦂䛾᝟ሗ䛜㔜せ䛺఩⨨䜢༨䜑䜛䚹 

㣕㌍ⓗ䛻ከ䛟䛾᝟ሗ䜢ᥦ౪䛩䜛䛣䛸䛜䛷䛝䜛 OMICS ◊✲ᡭἲ䛜ᬑཬ䛧䚸䛣䜜䜎䛷ศᯒᡭἲ䛾↹㞧䛥䛜◊

✲䛾㔞䜒㉁䜒ไ㝈䛧䛶䛔䛯≧ἣ䜢ᡴ◚䛩䜛ᮇᚅ䛜䛒䜛䚹 

⌧ᅾ䛩䛷䛻䚸᪥ᮏ䛾㣗ရᕷሙ䛻䛔䛟䛴䛛䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇〇ရ䛜Ꮡᅾ䛧䚸୍⯡ᾘ㈝⪅䛾᪥ᖖⓗ౑⏝

䛻ᥦ౪䛥䜜䛶䛔䜛䚹䛧䛛䛧䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䜎䛯䛿䛭䜜䜢⏝䛔䛯〇ရ䛾᭷ຠᛶ䚸స⏝ᶵᗎ䛜༑ศ䛻ゎ᫂䛥

䜜䚸ᾘ㈝⪅䛜‶㊊䛩䜛⛬䛾᝟ሗ䛜ᥦ౪䛥䜜䛶䛔䜛䛸䛿ゝ䛘䛺䛔䚹ไ㝈せᅉ䛸䛺䛳䛶䛔䜛䛾䛿䚸䝠䝖䛻䛚䛡䜛

䝕䞊䝍䛜ᴟ䜑䛶㝈ᐃⓗ䛷䛒䜛䛣䛸䛷䛒䜛䚹䝠䝖䜢⏝䛔䛯ヨ㦂䛿䚸㠀ᖖ䛻ከ䛟䛾సᴗ㔞䚸㈝⏝䚸᫬㛫䜢せ䛧䚸ᐜ

᫆䛻ᐇ᪋䛷䛝䛺䛔䚹䛧䛛䛧䚸ᾘ㈝⪅䛜ồ䜑䜛䚸䛹䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛜᭷ຠ䛺䛾䛛䚸᭷ຠᛶ䜢☜䛛䛻䛩䜛䛯

䜑䛾௜ᖏ᮲௳䛿ఱ䛛䠄ᦤྲྀ㔞䚸ᦤྲྀ᪉ἲ䠅䚸⭠ෆ⣽⳦ྀ䛾ኚ໬䠄᭷┈⳦䚸᭷ᐖ⳦䛾ቑῶ䠅䚸⏕䛝䛶⭠䛻ᒆ䛟䛛

䛹䛖䛛䚸䛸䛔䛳䛯᝟ሗ䛿䚸䝠䝖䛷䛾䝕䞊䝍䛜ᚲ㡲䛷䛒䜛䚹 

ᮏ◊✲䛷䛿䚸䛣䛾䜘䛖䛺䝙䞊䝈䛾䜒䛸ᾘ㈝⪅䛾䜘䜚Ⰻ䛔㣗⏕ά䜈䛾㈉⊩䜢ᚿ䛧䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ᦤྲྀ

䛧䛯㝿䛻ᾘ㈝⪅䛜ᐇ⏕ά䛾୰䛷⤒㦂䛩䜛ᩚ⭠ຠᯝ䜢⛉ᏛⓗどⅬ䛷ゎ䛝᫂䛛䛩䛣䛸䛻୺║䜢⨨䛔䛯䚹➨ 2 ❶

䛚䜘䜃➨ 3 ❶䛻♧䛧䛯 5 ᅇ䛾௓ධヨ㦂䛷䛿䚸඲䛶᪥ᖖ䛾㣗⏕ά䜢ど㔝䛻䝠䝖䜢⏝䛔䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ྵ

䜣䛰䝶䞊䜾䝹䝖䠄௨ୗ䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䛸⛠䛧䚸ᚲせ䛻ᛂ䛨 Strain ྡ䜢௜䛧䛶♧䛩䠅䛾ᦤྲྀ䛸⭠ෆ

⣽⳦ྀ୰䛾 Bifidobacterium ⳦ᩘ䛚䜘䜃༨᭷⋡䛾ኚ໬䜢ほᐹ䛩䜛䛣䛸䜢㍈䛻䚸ᩚ⭠ຠᯝ䛸䝥䝻䝞䜲䜸䝔䜱䜽䝇
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䛾㛵୚䛻䛴䛔䛶᳨ウ䛧䛯䚹 

ᮏ◊✲䛻䛿3✀䛾⳦ᰴBifidobacterium lactis BB-12䠄௨ୗBB-12䠅䚸✀䛜ྠ䛨䛷䛒䜛Bifidobacterium lactis 

DN173010䠄௨ୗ DN173010䠅䛚䜘䜃ᒓ䛜␗䛺䜛 Lactobacillus paracasei KW3110䠄௨ୗ KW3110䠅䜢⏝䛔䛯䚹」

ᩘ䛾ᰴ䜢⏝䛔䛯⌮⏤䛿䚸␗䛺䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾᭷ຠᛶ䜢ẚ㍑ホ౯䛩䜛ᚲせ䛜䛒䛳䛯䛛䜙䛷䛒䜛䚹᪥ᮏ

䛾ᕷሙ䛻䛿ከᩘ䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䛜䛒䜚䚸ᾘ㈝⪅䛿⮬⏤䛻㑅ᢥ䛷䛝䜛䚹䛧䛛䛧䚸㑅ᢥ䛾䛯䜑䛻

ᚲせ䛺᝟ሗ䛿༑ศ䛻ᥦ౪䛥䜜䛶䛚䜙䛪䚸䛭䛾᝟ሗ䜢ᨭ䛘䜛䝕䞊䝍䜒༑ศ䛻䛺䛔䚹䝙䞊䝈䛸䝅䞊䝈䜢㐺ษ䛻䝬

䝑䝏䛥䛫䜛䛯䜑䛻䚸䛣䛾」ᩘᰴ䛾ẚ㍑᳨ウ䛜ᚲせ䛷䛒䜛䛸⪃䛘䛯䚹 

䜎䛯䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛭䛾䜒䛾䛾᭷ຠᛶ䜢ホ౯䛩䜛㝿䛻䛿䚸↓సⅭ໬ẚ㍑ヨ㦂䠄Randomized 

Controlled Trial: RCT䠅䜢᥇⏝䛧䛯䚹䝠䝖䛻䛚䛔䛶௓ධヨ㦂䜢ᐇ᪋䛩䜛ሙྜ䚸༑ศ䛺ᐈほᛶ䜢☜ಖ䛧䛛䛴᭷ຠ

ᡂศ䛾ຠᯝ䜢᫂☜䛻ุᐃ䛩䜛ᚲせ䛜䛒䜚䚸ヨ㦂᪉ἲ䛜 RCT 䛷䛒䜛䛛䛹䛖䛛䛿䛭䛾ಙ㢗ᛶ䛾ୖ䛷㔜せ䛷䛒䜛䚹

ᦤྲྀ㔞䜒㐣๫㔞䛛䜙ᴟᑡ㔞䜎䛷ᖜᗈ䛟䜎䛯㏻ᖖᦤྲྀ㔞䛸䛭䛾௜㏆䛷䛿ᦤྲྀ㔞౫Ꮡᛶ䜒ྵ䜑䛶䝥䝻䝞䜲䜸䝔

䜱䜽䝇䛾ᙳ㡪ホ౯䛜ฟ᮶䜛タᐃ䛸䛧䛯䚹 

ᩚ⭠ຠᯝ䜢♧䛩ᣦᶆ䜢䚸౽ᛶ䚸⭠⟶㏻㐣᫬㛫䚸⭠ෆ⣽⳦ྀ䚸⭠ෆ⎔ቃ䛸䛧䛯䚹౽ᛶ䛸䛧䛶䚸᤼౽㢖ᗘ䚸᤼

౽㔞䚸౽䛾Ⰽ䚸ᙧ≧䛚䜘䜃᤼౽᫬䛾ឤぬ䜢ㄪ䜉䚸᪥ᖖ⏕ά䛷ศ䛛䜚䜔䛩䛔᤼౽㛵ಀ䛾ᣦᶆ䛻㔜䛝䜢⨨䛔䛯䚹

⭠ෆ⣽⳦ྀ䛸䛧䛶䚸᭷┈⳦䛸䛥䜜䜛 Bifidobacterium ⳦ᩘ䛸䛭䛾⥲⳦ᩘ䛻ᑐ䛩䜛ẚ⋡䠄༨᭷⋡䠅䜢୰ᚰ䛻୺せ

䛺⭠ෆ⣽⳦䜢ㄪ䜉䛯䚹⭠ෆ⎔ቃ䛸䛧䛶䚸⣅౽䛾Ỉศ䚸pH䚸䜰䞁䝰䝙䜰㔞䚸ங㓟㔞䚸SCFA 㔞䜢ㄪ䜉䛯䚹 

᤼౽䛻㛵䛩䜛ၥ㢟䛿㧗㢖ᗘ䛷㉳䛣䜛ၥ㢟䛷䛒䜛䚹ㄪᰝ᪉ἲ䛻䜒䜘䜛䛜 60-70䠂䜎䛯䛿䛭䜜௨ୖ䛾ே䛜᤼

౽䛻ၥ㢟䜢ᢪ䛘䛶䛔䜛䛸䜒ゝ䜟䜜䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䛜᤼౽䜢ᩚ䛘䜛䛣䛸䜢♧䛩஦౛䛿䛒䜛䛜䚸ᑓ䜙᤼౽

㢖ᗘ䜔᤼౽㔞䜢୰ᚰ䛻ホ౯䛥䜜䛶᮶䛯䚹ᮏ◊✲䛷䛿䚸䛣䜜䜙 2 ᣦᶆ䛻ຍ䛘㣗≀䛾⭠⟶㏻㐣᫬㛫䜢ຍ䛘䚸ᾘ

໬⟶ෆᐜ≀䛜䛹䛾䜘䛖䛻䝇䝮䞊䝈䛻⭠⟶䜢㏻㐣䛧䛶䛔䛟䛛䚸䛭䜜䛜䛹䛾䜘䛖䛻᤼౽㢖ᗘ䜔᤼౽㔞䛸䛔䛖⮬ぬ

䛧䜔䛩䛔ᣦᶆ䛻⤖䜃䛴䛟䛛䜢ゎ᫂䛩䜛䛣䛸䜢ヨ䜏䛯䚹䛥䜙䛻䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶ඛ䛻㛤Ⓨ䛥䜜䛯 KW3110

䛻䛴䛔䛶䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䝥䝻䝞䜲䜸䝔䜱䜽䝇୧ᴫᛕ䛻᥋Ⅼ䛜䛒䜛䛸䛔䛖ᮇᚅ䛛䜙䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇ά

ᛶ䛾᳨ド䜢⾜䛳䛯䚹 

➨Ⅱ❶➨䠍⠇䛻♧䛩䚸䛂Bifidobacterium lactis BB-12 䛾ᩚ⭠ຠᯝ䛸ᦤྲྀ㔞౫Ꮡᛶ䛚䜘䜃㐣๫㔞ᦤྲྀ᫬䛾
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Ᏻ඲ᛶ䛃 䛻䛚䛔䛶䚸ୡ⏺ⓗ䛻ᗈ䛟฼⏝䛥䜜䛶䛔䜛 Bifidobacterium lactis BB-12 䜢ྵ᭷䛧䛯䝶䞊䜾䝹䝖䜢⏝䛔

䛶䚸ᙜᰴ䛾⭠ෆ⣽⳦ྀ䛾ኚ໬䜔౽ᛶᨵၿ䜢ྵ䜑䛯ᩚ⭠ຠᯝ䜈䛾᭷ຠᛶ䚸ᦤྲྀ㔞౫Ꮡᛶ䚸䛥䜙䛻㐣๫㔞ᦤ

ྲྀ᫬䛾Ᏻ඲ᛶ䜢ホ౯䛧䛯䚹 

➨Ⅱ❶➨ 2 ⠇䛻♧䛩䚸䛂Bifidobacterium lactis DN173010 䛾䝶䞊䜾䝹䝖ᦤྲྀ䝠䝖↓సⅭ໬ẚ㍑ヨ㦂䛷䛾⭠

⟶㏻㐣᫬㛫䜢୰ᚰ䛸䛧䛯ᩚ⭠ຠᯝ䛾ホ౯䛃䛻䛚䛔䛶䚸ୡ⏺ⓗ䛻ᦤྲྀ䛥䜜䛶䛔䜛 Bifidobacterium lactis 

DN173010 䛾᭷ຠᛶ䜢ホ౯䛩䜛䛯䜑䚸DN173010 㠀ྵ᭷䝶䞊䜾䝹䝖䜢ᑐ↷䝶䞊䜾䝹䝖䠄Control yogurt䠅䛸䛧䚸↓

సⅭ໬஧㔜┣᳨ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ἲ䛻䜘䜚䚸೺ᖖዪᛶ䜢ᑐ㇟䛻䛶䚸⭠ෆ⣽⳦ྀ䛾ኚ໬䛸౽ᛶᨵၿ䛚

䜘䜃䛭䜜䜢䜘䜚῝䛟᳨ウ䛩䜛䛯䜑⭠⟶㏻㐣᫬㛫䛺䛹䜢ほᐹ䛧䛯䚹 

➨Ⅲ❶䛻♧䛩䚸䛂Lactobacillus paracasei KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛸ᩚ⭠ຠᯝ䛾ホ౯䛃䛻䛚䛔䛶䚸

᪂つ㛤Ⓨ䛾 Lactobacillus paracasei KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䛧䛶䛾άᛶ☜ㄆ䜢⾜䛳䛯䚹 
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➨➨➨➨ⅡⅡⅡⅡ❶❶❶❶    BifidobacterBifidobacterBifidobacterBifidobacterium lactisium lactisium lactisium lactis 䛾䛾䛾䛾ᩚ⭠ຠᯝᩚ⭠ຠᯝᩚ⭠ຠᯝᩚ⭠ຠᯝ䛾䛾䛾䛾ホ౯ホ౯ホ౯ホ౯    

➨ 1 ⠇ Bifidobacterium lactis BB-12 䛾ᩚ⭠ຠᯝ䛸ᦤྲྀ㔞౫Ꮡᛶ 

䛚䜘䜃㐣๫㔞ᦤྲྀ᫬䛾Ᏻ඲ᛶ䛾ホ౯ 

ⅡⅡⅡⅡ----1111----1 1 1 1 ⥴ゝ⥴ゝ⥴ゝ⥴ゝ    

䝶䞊䜾䝹䝖䛿䚸ங㓟⳦➼䛾⏕య䛻䛸䛳䛶᭷┈䛺ᚤ⏕≀䜢ከ䛟ྵ䜣䛷䛚䜚䚸䛭䛾ᦤྲྀ䛻䜘䜚ᩚ⭠ຠᯝ䛜ᚓ䜙

䜜೺ᗣ䛻㈉⊩䛩䜛䛸䛔䛖䛣䛸䛜ᗈ䛟▱䜙䜜䜛䜘䛖䛻䛺䛳䛶䛝䛯䚹䛭䜜䛸ྠ᫬䛻䛥䜎䛦䜎䛺⳦ᰴ䛻䛴䛔䛶䛭䛾ᩚ

⭠ຠᯝ䜈䛾ᐤ୚䛜᫂䜙䛛䛻䛺䛳䛶䛝䛶䛔䜛 8)䚹䛧䛛䛧䚸 ᩚ⭠ຠᯝⓎ⌧䛻䛴䛔䛶䛿ங㓟⳦䛾⳦✀䜔⳦ᰴ 9)-16)

䛻䜘䛳䛶䚸䜎䛯ᦤྲྀ㔞 12)䛻䜘䛳䛶㐪䛔䛜䛒䜛䛸⪃䛘䜙䜜䛶䛔䜛䚹 

Bifidobacterium 䛿ᗈ⩏䛷䛾ங㓟⳦䛾୍✀䛷䛒䜚䚸䝠䝖ᡂே䛾⭠ෆ⣽⳦ྀ䛻䛚䛔䛶ඃໃ䛺䜾䝹䞊䝥䛾䛖䛱

䛾 1 䛴䛷䛒䜛䚹ගᒸ䜙䛿䚸Bifidobacterium 䛜⭠ෆ⎔ቃ䛾ᨵၿ䛻㠀ᖖ䛻῝䛟㛵ಀ䛩䜛䛣䛸䜢ሗ࿌䛧䛯 17)䚹䛭䛾

ᚋ䚸ᩚ⭠ຠᯝ 10), 18)䚸ච␿㈿άຠᯝ 19), 20)䚸ᢠ⭘⒆ຠᯝ 19), 20)䚸ឤᰁ⑕ண㜵ຠᯝ 21)䛺䛹ᵝ䚻䛺⏕⌮Ꮫⓗᶵ⬟䛜

ሗ࿌䛥䜜䛶䛔䜛䚹䛣䛾䜘䛖䛻⭠ෆ⣽⳦ྀ䛻䛚䛡䜛 Bifidobacterium 䛜䝠䝖䛾೺ᗣ䛻኱䛝䛟㛵ಀ䛧䛶䛔䜛䛣䛸䛜▱

䜙䜜䜛䜘䛖䛻䛺䜚䚸ὀ┠䜢㞟䜑䛶䛔䜛䚹 

䛣䛾䜘䛖䛺⭠ෆ⣽⳦ྀ◊✲䛾ᡂᯝ䛾୍䛴䛻䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾Ⓨぢ䞉ᬑཬ䛜䛒䛢䜙䜜䜛䚹䝥䝻䝞䜲䜸䝔

䜱䜽䝇䛿䚸䛂㐺ṇ㔞䜢ᦤྲྀ䛧䛯㝿䛻ᐟ୺䛻᭷⏝䛺స⏝䜢♧䛩⏕⳦య䛃䛸ᐃ⩏䛥䜜䛶䛔䜛 5䠅䚹Bifidobacterium 

lactis BB-12 䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䛧䛶䝶䞊䜾䝹䝖➼䛾㣗ရ䜈䛾ᛂ⏝䛜㐍䜑䜙䜜䛶䛔䜛⳦ᰴ䛷䛒䜛䚹 

ᮏ⠇䛷䛿䚸BB-12 䛾ᩚ⭠ຠᯝ䜢᳨ド䛩䜛䛯䜑䚸᪥ᖖⓗᦤྲྀ䝺䝧䝹䜢᝿ᐃ䛧䚸௨ୗ䛻♧䛩䝠䝖ヨ㦂䜢ᐇ᪋䛧

䛯䚹 

 

䠄1䠅BB-12 ᭷ຠᛶヨ㦂䠖 䝠䝖௓ධヨ㦂䛻䛚䛔䛶䚸ᐈほᛶ䜢㧗䜑䜛䛯䜑䛻䛿↓సⅭ໬ẚ㍑ヨ㦂䠄Randomized 

Controlled Trial: RCT䠅䛸䛩䜛䛣䛸䛜ồ䜑䜙䜜䜛䚹㐣ཤ䛻ሗ࿌䛥䜜䛯 BB-12 䜢⏝䛔䛯䝶䞊䜾䝹䝖䛷䛾䝠䝖ヨ㦂 11䠅

䜢ㄪᰝ䛧䚸ヨ㦂䛷ᦤྲྀ䛧䛯䝶䞊䜾䝹䝖䛻ྵ䜎䜜䜛⏕⳦䛾୰䛷䚸᭱䜒ᩚ⭠ຠᯝ䜢Ⓨ᥹䛧䛶䛔䜛䛾䛿䝥䝻䝞䜲䜸䝔

䜱䜽䝇䛸䛧䛶☜❧䛧䛶䛔䜛BB-12䛷䛒䜛䛸᥎ᐃ䛧䛯䚹䛧䛛䛧䛣䛾ヨ㦂䛿RCT䛷䛿䛺䛛䛳䛯䛯䜑᭷ຠᛶ䛜BB-12

䛻䜘䜛䜒䛾䛛䛿᫂☜䛻⤖ㄽ௜䛡䜙䜜䛺䛔䚹䛭䛣䛷 BB-12 䛭䛾䜒䛾䛾ᙳ㡪䜢ホ౯䛩䜛䛯䜑䛻䚸BB-12 䝶䞊䜾䝹
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䝖䛻ᑐ䛧 BB-12 䜢ῧຍ䛧䛺䛔䝶䞊䜾䝹䝖䜢ᑐ↷䛸䛧䚸᪥ᮏே೺ᖖᡂேዪᛶ䜢ᑐ㇟䛸䛧䛯↓సⅭ໬୍㔜┣᳨ᑐ

↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䠄RCT䠅䜢⾜䛳䛯䚹ᦤྲྀ㔞䛿ᾘ㈝ᕷሙ⤫ィ䛻䜘䜚᭱䜒ᶆ‽ⓗᦤྲྀ㔞䛸⪃䛘䜙䜜䛯

100g/᪥䛸䛧䛯䚹 

 

䠄2䠅BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䠖 ᭷ຠᡂศ䜔㣗ရ䛾ᦤྲྀ᥎ዡ㔞䜢タᐃ䛩䜛ୖ䛷䚸ᦤྲྀ㔞౫Ꮡᛶ䛾᭷↓䛚䜘

䜃᭱ప᭷ຠᦤྲྀ㔞䜢ᢕᥱ䛩䜛䛣䛸䛿㔜せ䛷䛒䜛䚹୍⯡ⓗ䛺 1 ᪥ᙜ䛯䜚䛾䝶䞊䜾䝹䝖ᦤྲྀ㔞䛾⠊ᅖ䛷ከ䜑䛸⪃

䛘䜙䜜䜛 150g 䛸ᑡ䛺䜑䛸⪃䛘䜙䜜䜛 80g 䛾 2 Ⅼ䜢タᐃ䛧䛯䚹 

 

䠄3䠅BB-12 㐣๫㔞ᦤྲྀヨ㦂䠖 Ᏻ඲䛛䛴Ᏻᚰ䛺୍⯡ᾘ㈝䜢ᨭ䛘䜛ୖ䛷䚸㐣๫㔞ᦤྲྀ䛧䛯ሙྜ䛷䜒኱䛝䛺๪స

⏝䛜䛺䛔䛣䛸䜢☜ㄆ䛩䜛䛾䛿኱ษ䛷䛒䜛䛜䚸㣗ရ䛻䛚䛔䛶᫂☜䛺㐣๫㔞䛾ᐃ⩏䛿䛺䛔䚹୍⯡ⓗ䛻䛿䚸ᦤྲྀ

㔞䛾 3 ಸ䛛䜙 5 ಸ䛷㐣๫㔞ᦤྲྀヨ㦂䜢⾜䛖ሙྜ䛜ከ䛔䚹䛣䜜䛻ᚑ䛔䚸ᮏ◊✲䛾㐣๫㔞ᦤྲྀヨ㦂䛿䚸୍⯡ⓗ

䛺 1 ᪥ᙜ䛯䜚䛾䝶䞊䜾䝹䝖ᦤྲྀ㔞䛷ከ䜑䛸⪃䛘䜙䜜䜛 150g 䛾 3 ಸ䛾䚸1 ᪥ᙜ䛯䜚 450g 䛾ᦤྲྀ䛷⾜䛳䛯䚹 
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Table 2-1-1  Composition of BB-12 yogurt and control yogurt (100g).

Control yogurt BB-12 yogurt

Energy 65 kcal 65 kcal

Protein 3.2 g 3.2 g

Lipids 3.8 g 3.8 g

Carbohydrates 4.6 g 4.6 g

Na 46 mg 46 mg

Ca 110 mg 110 mg

L. acidophilus A 5.0 x 10
9
 cfu

*
5.0 x 10

9
 cfu

S. thermophilus G 1.5 x 10
10

 cfu 1.5 x 10
10

 cfu
Lc. lactis H 1.0 x 10

9
 cfu 1.0 x 10

9
 cfu

BB-12 0 cfu 4.0 x 10
9
 cfu

*cfu: Colony forming unit

ⅡⅡⅡⅡ----1111----2222 ᮦᩱᮦᩱᮦᩱᮦᩱ䛸䛸䛸䛸᪉ἲ᪉ἲ᪉ἲ᪉ἲ    

ⅡⅡⅡⅡ----1111----2222----1111 ヨ㦂㣗ရヨ㦂㣗ရヨ㦂㣗ရヨ㦂㣗ရ                

䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䛸䛧䛶ຍ⇕ẅ⳦῭䜏⏕ங䛻 BB-12䚸Lactobacillus acidophilus A䠄ᑠᒾ஭ஙᴗ

䞞ಖ᭷ᰴ䠅䚸Streptococcus thermophilus G䠄ᑠᒾ஭ஙᴗ䞞ಖ᭷ᰴ䠅䚸䛚䜘䜃 Lactococcus lactis H ᰴ䠄=Chr. 

HANSEN ♫ HB3䠅 䜢᥋✀䛧䚸38℃䛷 17 ᫬㛫Ⓨ㓝䛥䛫䛶ㄪ〇䛧䛯 䠄௨ୗ䚸BB-12 䝶䞊䜾䝹䝖䛸䛩䜛䠅䚹ᑐ↷䝶

䞊䜾䝹䝖䠄Control yogurt䠅䛿䚸BB-12 䜢᥋✀䛧䛺䛔䛷ㄪ〇䛧䛯䛣䛸௨እ䛿 BB-12 䝶䞊䜾䝹䝖䛸ྠᵝ䛾䜒䛾䜢⏝

䛔䛯䚹 䝶䞊䜾䝹䝖䛾᭱⤊ pH 䛿 4.25䡚4.65 䛸䛧䛯䚹 ㄪ〇䛧䛯䝶䞊䜾䝹䝖䛾ᡂศ⤌ᡂ䜢 Table 2-1-1 䛻♧䛧䛯䚹 
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ⅡⅡⅡⅡ----1111----2222----2222    ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅    

BB-12 ᭷ຠᛶヨ㦂䛿䚸᫛࿴ዪᏊ኱Ꮫ䛻ᅾ⸘䛩䜛೺ᖖᡂேዪᛶ 35 ྡ䠄20䡚39 ṓ䚸ᖹᆒᖺ㱋 22.2 ṓ䠅䜢ᑐ

㇟䛸䛧䛶⾜䛳䛯䚹BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛿䚸೺ᖖᡂே⏨ዪ 16 ྡ䠄⏨ᛶ 13 ྡ䚸ዪᛶ 3 ྡ䚸ᖹᆒᖺ㱋 39.8

ṓ䚸27 ṓ䡚55 ṓ䠅䜢ᑐ㇟䛸䛧䛶⾜䛳䛯䚹BB-12 㐣๫㔞ᦤྲྀヨ㦂䛿䚸೺ᖖᡂே⏨ዪ 10 ྡ䠄⏨ᛶ 4 ྡ䚸ዪᛶ 6

ྡ䚸ᖹᆒᖺ㱋 39.9 ṓ䚸32 ṓ䡚53 ṓ䠅 䜢ᑐ㇟䛸䛧䛶⾜䛳䛯䚹 

ྛヨ㦂䛻䛚䛔䛶䚸ᮇ㛫୰⿕㦂⪅䛻ᑐ䛧䛶ᮏヨ㦂䛷ᥦ౪䛥䜜䜛䝶䞊䜾䝹䝖௨እ䛾䝶䞊䜾䝹䝖䜔ங㓟⳦㣧ᩱ

䛚䜘䜃⣡㇋䜢ᦤྲྀ䛧䛺䛔䜘䛖䚸䛥䜙䛻䜸䝸䝂⢾䚸㣗≀⧄⥔䚸䛭䛾௚⭠ෆ⣽⳦ྀ䛻ᙳ㡪䜢ཬ䜀䛩㣗ရ䜢✚ᴟⓗ

䛻ᦤྲྀ䛧䛺䛔䜘䛖ᣦ♧䛧䛯䚹䜎䛯䚸౽⛎⸆䚸ୗ⑩⸆䚸ᩚ⭠๣䚸ไ㓟๣䚸䛭䛾௚⭠ෆ⣽⳦ྀ䛚䜘䜃⣅౽䛾ᛶ≧

䛻ᙳ㡪䜢ཬ䜌䛩⸆≀䜢ᖖ⏝䛧䛺䛔䜘䛖ᣦ♧䛧䛯䚹䛭䜜௨እ䛾㣗஦䛻䛴䛔䛶䛿≉䛻ᣦ♧䛧䛺䛛䛳䛯䚹䛺䛚䚸ᮏ

ヨ㦂䛿䝦䝹䝅䞁䜻ᐉゝ䛾⢭⚄䛻ᚑ䛔䚸䜻䝸䞁䝡䞊䝹ᰴᘧ఍♫䛚䜘䜃᫛࿴ዪᏊ኱Ꮫ䛾೔⌮ጤဨ఍䛾ᢎㄆ䜢

ᚓ䛯䚹⿕㦂⪅䛻䛿ヨ㦂ෆᐜ䜢༑ศ䛻ㄝ᫂䛧䚸ヨ㦂ᐇ᪋๓䛻᭩㠃䛻䜘䜛ྠព䜢ᚓ䛶ᐇ᪋䛧䛯䚹 

 

ⅡⅡⅡⅡ----1111----2222----3333    ヨ㦂ヨ㦂ヨ㦂ヨ㦂䝕䝄䜲䞁䝕䝄䜲䞁䝕䝄䜲䞁䝕䝄䜲䞁                

Ⅱ-1-2-3-1  BB-12 ᭷ຠᛶヨ㦂 

ヨ㦂䝇䜿䝆䝳䞊䝹䜢 Fig. 2-1-1 䛻♧䛧䛯䚹BB-12 䝶䞊䜾䝹䝖䛸ᑐ↷䝶䞊䜾䝹䝖䜢⏝䛔䛯↓సⅭ໬୍㔜┣᳨

ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䜢ᐇ᪋䛧䛯䚹ヨ㦂㛤ጞ๓䛻᪥ᖖ䛾 1㐌㛫䛒䛯䜚䛾᤼౽㢖ᗘ䜢䜰䞁䜿䞊䝖䛻䛶ㄪ

ᰝ䛧䚸⿕㦂⪅䜢↓సⅭ䛻 2 ⩌䠄A ⩌䛚䜘䜃 B ⩌䠅 䛻ศ䛡䚸⩌㛫䛷᤼౽㢖ᗘ䛻೫䜚䛜䛺䛔䛣䛸䜢☜ㄆ䛧䛯䚹䛿䛨

䜑䛻஦๓ほᐹᮇ䠄14 ᪥㛫䠅䛸䛧䛶㠀ᦤྲྀᮇ㛫䜢タᐃ䛧䛯䚹ḟ䛻ᦤྲྀ➨ 1 ᮇ䠄14 ᪥㛫䠅䛸䛧䛶 A ⩌䛿 BB-12 䝶

䞊䜾䝹䝖䚸B ⩌䛿ᑐ↷䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹ఇṆᮇ䠄21 ᪥㛫䠅䛸䛧䛶 A ⩌ B ⩌䛸䜒䛻㠀ᦤྲྀᮇ㛫䜢タᐃ䛧䛯䚹

᭱ᚋ䛻ᦤྲྀ➨ 2 ᮇ䠄14 ᪥㛫䠅䛸䛧䛶 A ⩌䛿ᑐ↷䝶䞊䜾䝹䝖䚸B ⩌䛿 BB-12 䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹ᦤྲྀᮇ䛻䛿

BB-12 䝶䞊䜾䝹䝖䜎䛯䛿ᑐ↷䝶䞊䜾䝹䝖䜢ẖ᪥ 100g 䛪䛴䚸௵ព䛾᫬㛫䛻ᦤྲྀ䛧䛯䚹䛺䛚䚸ヨ㦂㣗ရ䛜 BB-12

䝶䞊䜾䝹䝖䛷䛒䜛䛛ᑐ↷䝶䞊䜾䝹䝖䛷䛒䜛䛛䛿⿕㦂⪅䛻࿌▱䛧䛺䛛䛳䛯䚹 

⣅౽ヨᩱ䛾᥇ྲྀ䛿䚸஦๓ほᐹᮇ䛾 5 ᪥┠䡚7 ᪥┠䠄୰㛫䠅䛸 12䡚14 ᪥┠䠄⤊஢᫬䠅䚸ᦤྲྀ➨ 1 ᮇ䛾 5 ᪥┠

䡚7 ᪥┠䠄୰㛫䠅䛸 12䡚14 ᪥┠䠄⤊஢᫬䠅䚸ᦤྲྀ➨ 2 ᮇ䛾 5 ᪥┠䡚7 ᪥┠䠄୰㛫䠅䛸 12䡚14 ᪥┠䠄⤊஢᫬䠅䛾
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ィ 6 ᅇ䛸䛧䛯䚹    

Ⅱ-1-2-3-2  BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂 

ヨ㦂䝇䜿䝆䝳䞊䝹䜢 Fig. 2-1-2 䛻♧䛧䛯䚹⿕㦂⪅䜢 8 ྡ䛪䛴 2 ⩌䛻ศ䛡䚸䛭䜜䛮䜜 BB-12 䝶䞊䜾䝹䝖䜢 1

᪥䛒䛯䜚 80g ᦤྲྀ䛩䜛 80g ⩌䚸䛚䜘䜃 150g ᦤྲྀ䛩䜛 150g ⩌䛸䛧䛯䚹䛿䛨䜑䛻஦๓ほᐹᮇ䠄14 ᪥㛫䠅 䛸䛧䛶

㠀ᦤྲྀᮇ㛫䜢タᐃ䛧䛯䚹ḟ䛻ᦤྲྀᮇ 䠄14 ᪥㛫䠅 䛸䛧䛶ྛ⩌ᡤᐃ㔞䛾 BB-12 䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹BB-12

䝶䞊䜾䝹䝖䛿௵ព䛾᫬㛫䛻ᦤྲྀ䛩䜛䛣䛸䛸䛧ᦤྲྀ䛾᪉ἲ䛿≉䛻ᣦᐃ䛧䛺䛛䛳䛯䚹᭱ᚋ䛻஦ᚋほᐹᮇ䠄14 ᪥

㛫䠅 䛸䛧䛶㠀ᦤྲྀᮇ㛫䜢タᐃ䛧䛯䚹ヨ㦂୰䚸80g ⩌䛷⬺ⴠ⪅䛜 1 ྡⓎ⏕䛧䛯䛯䜑䚸 ゎᯒ䛻⏝䛔䛯䛾䛿 80g

⩌䛷 7 ྡ䚸150g ⩌䛷 8 ྡ䛷䛒䛳䛯䚹⣅౽ヨᩱ䛾᥇ྲྀ䛿䚸஦๓ほᐹᮇ䛾 12䡚14 ᪥䠄⤊஢᫬䠅䚸ᦤྲྀᮇ䛾 12䡚

14 ᪥┠䠄⤊஢᫬䠅䚸䛚䜘䜃஦ᚋほᐹᮇ䛾 12䡚14 ᪥┠䠄⤊஢᫬䠅䛾ィ 3 ᅇ䛸䛧䛯䚹 

Ⅱ-1-2-3-3  BB-12 㐣๫㔞ᦤྲྀヨ㦂 

ヨ㦂䝇䜿䝆䝳䞊䝹䜢Fig. 2-1-3䛻♧䛧䛯䚹䛿䛨䜑䛻஦๓ほᐹᮇ䠄7᪥㛫䠅䛸䛧䛶㠀ᦤྲྀᮇ㛫䜢タᐃ䛧䛯䚹ḟ䛻

ᦤྲྀᮇ䠄14 ᪥㛫䠅䛸䛧䛶 1 ᪥䛒䛯䜚 450g 䛾 BB-12 䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹BB-12 䝶䞊䜾䝹䝖䛿௵ព䛾᫬㛫䛻

ᦤྲྀ䛩䜛䛣䛸䛸䛧ᦤྲྀ䛾᪉ἲ䛿≉䛻ᣦᐃ䛧䛺䛛䛳䛯䚹᭱ᚋ䛻஦ᚋほᐹᮇ䠄䠓᪥㛫䠅䛸䛧䛶㠀ᦤྲྀᮇ㛫䜢タᐃ䛧

䛯䚹 
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Fig. 2-1-1

BB-12 yogurt
Observation period 2nd intake periodRest period1st intake period

BB-12 yogurt

Control yogurt

14 days14 days

Control yogurt

14 days21 days

Fecal samples were collected once in 3 days induicated by the bars which are 5th day-7th day

(the middle of the period) and 12th day - 14th day (the end of the period) of observation period,

1st intake period and 2nd intake period.

GroupA, n=17

Schedule of BB-12 efficacy study.

Fecal sample

Day

GroupB, n=18

Group 80g, n=8

Group 150g, n=8

Day

Fecal sample

Fig. 2-1-2    

Fecal samples were collected once in 3 days induicated by the bars, 

which were 12th day - 14th day of before intake period, intake period 

and after intake period.

Schedule of BB-12 dose dependency study. 

Before intake Intake After intake

14days 14days 14days
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Before intake After intake

n=10 1st week 2nd week

Day 7days 7days

Fig. 2-1-3 Schedule of BB-12 overdose study.

14days

Intake
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ⅡⅡⅡⅡ----1111----2222----4444    ヨ㦂୰ヨ㦂୰ヨ㦂୰ヨ㦂୰䛾䛾䛾䛾⏕ά⏕ά⏕ά⏕ά䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃౽ᛶ౽ᛶ౽ᛶ౽ᛶ䛾䛾䛾䛾ㄪᰝㄪᰝㄪᰝㄪᰝ                

ྛヨ㦂䛻䛚䛔䛶䚸⿕㦂⪅䛻ẖ᪥᪥ㄅ䛾グධ䜢౫㢗䛧䚸౽ᛶ䠄᤼౽≧ἣ䚸⣅౽ᛶ≧䠅䚸㣗஦ෆᐜ䚸ไ㝈㣗ရ

䛚䜘䜃⸆≀䛾ᦤྲྀ䚸⏕ά⩦័䚸యㄪ䛚䜘䜃䝶䞊䜾䝹䝖䛾ᦤྲྀ≧ἣ䜢グ㘓䛧䛯䚹᤼౽≧ἣ䛷䛿䚸᤼౽㢖ᗘ䠄᤼

౽ᅇᩘ䚸᤼౽᪥ᩘ䠅䚸᤼౽ẖ䛾᤼౽㔞䚸∝ᛌឤ䜢グ㘓䛧䛯䚹䜎䛯䚸⣅౽ᛶ≧䛷䛿᤼౽ẖ䛾౽䛾ᙧ≧䛚䜘䜃Ⰽ

䜢グ㘓䛧䛯䚹᤼౽㔞䛿䚸┤ᚄ 20mm䚸㛗䛥 100mm 䛾෇ᰕᲬ䛾ᮏᩘ䛻᥮⟬䛧䛯䚹∝ᛌឤ䛿䚸1䠖䛺䛔䚸 2䠖䛒䜎䜚

䛺䛔䚸 3䠖䜔䜔䛒䜛䚸 4䠖䛒䜛䚸䛸䛧Ⅼᩘ䜢グ㘓䛧䛯䚹ᙧ≧䛿䚸1䠖Ἶ≧䚸 2䠖༙⦎≧䚸 3䠖䝞䝘䝘≧䚸 4䠖ຊ䝏䜹䝏

≧䚸 5䠖䝁䝻䝁䝻≧䚸䛸䛧Ⅼᩘ䜢グ㘓䛧䛯 23)䚹Ⰽ䛿JIS Z8721‽ᣐJISᶆ‽Ⰽ⚊ගἑ∧䛛䜙䚸1䠖5Y8/12 䠄㯤Ⰽ䠅䚸

2䠖2.5Y7/12䠄ⷧ䛔㯤ᅵⰍ䠅䚸3䠖10YR5/8䠄㯤ᅵⰍ䠅䚸4䠖7.5YR4/6䠄ⲔⰍ䠅䚸5䠖5Y4/4䠄䛣䛢ⲔⰍ䠅䚸6䠖2.5GY4/3䠄㯮

䛻㏆䛔䛣䛢ⲔⰍ䠅䚸䛾ᶆ‽Ⰽ䜢⿕㦂⪅䛻㓄௜䛧᭱䜒㏆䛔Ⰽ䜢Ⅼᩘ䛷グ㘓䛧䛯 10)䚹㣗ရ䜢ᦤྲྀ䛧䛶䛛䜙౽䛸䛧䛶

᤼ฟ䛥䜜䜛䜎䛷䛾᫬㛫䛿䚸ே✀䛻䜒䜘䜛䛜㏻ᖖ36䡚72᫬㛫⛬ᗘ䛸䛥䜜䛶䛔䜛 24)䚹䜎䛯䚸౽⛎䛾ሙྜ䛿3᪥䛛

䜙ᩘ᪥䛻 1ᅇ䛾᤼౽䛷䛒䜛䛣䛸䛜ከ䛔 11)䚹䛭䛣䛷䚸BB-12᭷ຠᛶヨ㦂䛚䜘䜃 BB-12ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛷䛿䚸

14 ᪥㛫䛾஦๓ほᐹᮇ䛸ᦤྲྀᮇ䛾䛖䛱ᚋ༙䛾 11 ᪥㛫䜢᤼౽≧ἣ䛸⣅౽ᛶ≧䛾ゎᯒᑐ㇟ᮇ㛫䛸䛧䛯䚹BB-12

㐣๫㔞ᦤྲྀヨ㦂䛻䛚䛔䛶䛿䚸஦๓ほᐹᮇ䛚䜘䜃஦ᚋほᐹᮇ䛿 7 ᪥㛫䛩䜉䛶䜢䚸ᦤྲྀᮇ䛿 14 ᪥㛫䜢➨ 1 㐌

䛚䜘䜃➨ 2 㐌䛻ศ䛡ྛ㐌ẖ䛻 7 ᪥㛫䛩䜉䛶䜢䚸ゎᯒᑐ㇟䛸䛧䛯䚹᤼౽ᅇᩘ䚸᤼౽᪥ᩘ䚸᤼౽㔞䛿䚸ゎᯒᑐ㇟

ᮇ㛫䛾⥲࿴䜢䚸∝ᛌឤ䚸ᙧ≧䚸Ⰽ䛿䚸ゎᯒᑐ㇟ᮇ㛫䛾᤼౽ẖ䛾ᖹᆒ್䜢⟬ฟ䛧䛯 22)䚹 

᭦䛻 BB-12 㐣๫㔞ᦤྲྀヨ㦂䛷䛿䚸 㝶క⑕≧䜢ㄪᰝ䛧䛯䚹 BB-12 䝶䞊䜾䝹䝖ᦤྲྀ㛤ጞ᫬䛸ᦤྲྀ⤊஢᫬䛻䚸 

ᾘ໬ჾ⑕≧䠄ᝏᚰ䚸჎ྤ䚸ྤ䛝Ẽ䚸⭡③䚸ୗ⑩䚸⭡㒊୙ᛌឤ䚸౽⛎䠅䚸⚄⤒⣔⑕≧䠄䜑䜎䛔䚸䜅䜙䛴䛝䚸❧䛱䛟䜙

䜏䚸㢌③䚸㢌㔜䠅䚸㐣ᩄ⑕䠄Ⓨ⇕䚸Ⓨờ䚸㢦㠃₻⣚䚸ဗ㢌䛾⑕≧䠅䚸⓶⭵⑕≧䠄Ⓨ⑈䚸Ⓨ㉥䚸䛛䜖䜏䠅䜢グ㘓䛧

䛯䚹 

 

ⅡⅡⅡⅡ----1111----2222----5555    ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ䛾䛾䛾䛾᳨⣴᳨⣴᳨⣴᳨⣴                

BB-12 ᭷ຠᛶヨ㦂䛸 BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛷䛿⭠ෆ⣽⳦ྀ䛾᳨⣴䜢⾜䛳䛯䚹BB-12 ᭷ຠᛶヨ㦂䛻䛚

䛔䛶䛿䚸⿕㦂⪅ 35 ྡ䛾䛖䛱ྠព䛾ᚓ䜙䜜䛯 26 ྡ䛛䜙䚸஦๓ほᐹᮇ䛾୰㛫䛸⤊஢᫬䚸ᦤྲྀ➨ 1 ᮇ䛾୰㛫䛸

⤊஢᫬䚸ᦤྲྀ➨ 2 ᮇ䛾୰㛫䛸⤊஢᫬䛾ィ 6 ᅇ䚸⣅౽䜢᥇ྲྀ䛧䛯䚹BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛷䛿䚸஦๓ほᐹ
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ᮇ䚸 ᦤྲྀᮇ䛚䜘䜃஦ᚋほᐹᮇ䛾⤊஢᫬䛻⿕㦂⪅඲ဨ䛛䜙⣅౑䜢᥇ྲྀ䛧䛯䚹⣅౽ 1 ᅇศ䛾඲㔞䜢䝫䝸⿄䛻

᥇ྲྀ䛧䚸⬺㓟⣲๣䠄䜰䝛䝻䝟䝑䜽䜿䞁䜻䚸୕⳻䜺䝇໬Ꮫ䞞䠅 䛸䛸䜒䛻㓟⣲㠀㏱㐣ᛶ䛾ᐜჾ䛻ධ䜜䚸ಖ෭๣䛻

䛶ప 䛻⥔ᣢ䛧䛯䚹ගᒸ䜙 25)䛾᪉ἲ䛻‽䛨䛶⭠ෆ⣽⳦ྀ䜢᳨⣴䛧䛯䚹䛩䛺䜟䛱䚸⣅౽䜢ᆒ㉁໬䛧䛯ᚋ䚸0.09%

ᐮኳ䜢ῧຍ䛧䛯⁛⳦⏕⌮㣗ሷỈ䛻ᠱ⃮䚸ẁ㝵ᕼ㔘䛧䚸ᖹᯈᇵᆅ䛻ሬᕸ䛧䚸ྛ⣽⳦ᩘ䜢 ᐃ䛧䛯䚹 ᳨⣴ᑐ㇟

䛸䛩䜛⣽⳦䛿䚸㠀㑅ᢥᇵᆅ䛸䛧䛶᎘Ẽᛶ⳦䛻䛿 EG ᐮኳᇵᆅ䛚䜘䜃 BL ᐮኳᇵᆅ䜢䚸ዲẼᛶ⳦䛻䛿 TS ᐮኳ

ᇵᆅ䜢䚸Bifidobacterium 㑅ᢥᇵᆅ䛸䛧䛶 BS ᐮኳᇵᆅ䜢䚸Lactobacillus 㑅ᢥᇵᆅ䛸䛧䛶 LBS ᐮኳᇵᆅ䜢䚸C䡈

ostridium lecithinase䠄䠇䠅㑅ᢥᇵᆅ䛸䛧䛶 CW ᐮኳᇵᆅ䜢䚸C䡈ostridium lecithinase䠄䠉䠅㑅ᢥᇵᆅ䛸䛧䛶

Clostridia ᐮኳᇵᆅ䜢䚸Bacteroidaceae 㑅ᢥᇵᆅ䛸䛧䛶䝞䜽䝔䝻䜲䝕䝇ᐮኳᇵᆅ䜢䚸Eubacterium 㑅ᢥᇵᆅ䛸

䛧䛶 ES ᐮኳᇵᆅ䜢䚸Streptococcus 㑅ᢥᇵᆅ䛸䛧䛶 TATAC ᐮኳᇵᆅ䜢䚸Enterobacteriaceae 㑅ᢥᇵᆅ䛸䛧

䛶 DHL ᐮኳᇵᆅ䜢⏝䛔䛯䚹⥲⳦ᩘ䛿᎘Ẽᛶ⳦䛸ዲẼᛶ⳦䛾ྜィ䛸䛧䛯䚹⳦ᩘ䛿⣅౽ 1g 䛒䛯䜚䛾ᖖ⏝ᑐᩘ 

䠄䡈og cfu/g䠅䛷♧䛧䛯䚹ྛ⳦䛾༨᭷⋡䛿⥲⳦ᩘ䛻ᑐ䛩䜛ẚ⋡䛸䛧䛯䚹ฟ⌧⋡䛿⿕㦂⪅䛾ෆᙜヱ⳦䜢᳨ฟ䛧䛯

ẚ⋡䛸䛧䛯䚹 

 

ⅡⅡⅡⅡ----1111----2222----6666    ⣅౽୰⣅౽୰⣅౽୰⣅౽୰䛾䛾䛾䛾ỈศỈศỈศỈศ䚸䚸䚸䚸䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰㔞㔞㔞㔞䚸䚸䚸䚸pHpHpHpH 䛾䛾䛾䛾 ᐃ ᐃ ᐃ ᐃ        

BB-12 ᭷ຠᛶヨ㦂䛸 BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛷䛿䚸⣅౽୰䛾Ỉศ䚸䜰䞁䝰䝙䜰㔞䚸pH 䛾 ᐃ䜢⾜䛳䛯䚹

Ỉศ䛿䚸⣅౽ 1g 䜢-80℃䛷 24h ௨ୖ෾⤖䛥䛫䛯ᚋ䚸┿✵ᐃ ஝⇱ᶵ䠄DP 䝅䝸䞊䝈䚸䝲䝬䝖⛉Ꮫ䞞䠅䛻䛶 48 ᫬

㛫┿✵஝⇱䛥䛫䚸஝⇱๓ᚋ䛾㔜㔞ᕪ䜘䜚⟬ฟ䛧䛯䚹䜰䞁䝰䝙䜰㔞䛿䚸⣅౽1g䜢2%㐣ሷ⣲㓟䛻䛶ᠱ⃮䛧䚸㐲ᚰ

ศ㞳䛧䛯ᚋ䚸 ୖΎ䜢⣅౽㔜㔞䛻ᑐ䛧 2%㐣ሷ⣲㓟䛷 1000 ಸᕼ㔘䛧䛯䜒䛾䜢ヨᩱ䛸䛧䚸 䜰䞁䝰䝙䜰 ᐃ䜻䝑䝖

䠄䜰䞁䝰䝙䜰 䝔䝇䝖䝽䝁䞊䚸࿴ග⣧⸆ᕤᴗ䞞䠅䜢⏝䛔䛶 ᐃ䛧䛯䚹 pH 䛿䚸pH 䝯䞊䝍䞊䠄Twin䚸ᇼሙ〇సᡤ䞞䠅 

䛾㟁ᴟ䜢┤᥋⣅౽䛻᥋ゐ䛥䛫䛶 ᐃ䛧䛯䚹䛭䜜䛻ຍ䛘 BB-12 ᭷ຠᛶヨ㦂䛷䛿䚸⣅౽୰䛾ங㓟䛚䜘䜃 SCFA

㔞䜢 ᐃ䛧䛯䚹⣅౽䜢 2䠂㐣ሷ⣲㓟䛻䛶ᠱ⃮䛧䚸㐲ᚰศ㞳䛧䛯ᚋ䚸ୖΎ䜢 0.45µm 䛾䜽䝻䝬䝖䝕䜱䝇䜽䛷䜝㐣䛧

ヨᩱ䛸䛧䚸᭷ᶵ㓟ศᯒ䝉䝑䝖 Shodex OA䠄᫛࿴㟁ᕤ䞞䠅䛻䛶䚸ங㓟䛸䚸䜼㓟䚸㓑㓟䚸䝥䝻䝢䜸䞁㓟䚸䜲䝋㓗㓟䚸㓗

㓟䚸䜲䝋ྜྷⲡ㓟䛚䜘䜃ྜྷⲡ㓟䛾 7 ✀䛾 SCFA 㔞䜢 ᐃ䛧䛯䚹    
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ⅡⅡⅡⅡ----1111----2222----7777    ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ                

᤼౽ᅇᩘ䚸᤼౽᪥ᩘ䚸᤼౽㔞䚸∝ᛌឤ䚸ᙧ≧䚸Ⰽ䚸⭠ෆ⣽⳦ᩘ䚸⭠ෆ⣽⳦༨᭷⋡䚸⣅౽䛾Ỉศ䚸䜰䞁䝰䝙

䜰㔞䚸pH 䛾ᮇẖ䛾ẚ㍑䛿䚸ᑐᛂ䛾䛒䜛 Wilcoxon signed-rank test䠄䜴䜱䝹䝁䜽䝋䞁➢ྕ௜㡰఩࿴᳨ᐃ䠅䜢⏝䛔

䛶⾜䛳䛯䚹 ⭠ෆ⣽⳦䛾ฟ⌧⋡䛿χ2 ᳨ᐃ䜢⏝䛔䛶⾜䛳䛯䚹 ༴㝤⋡䠄p䠅䛜 0.05 ᮍ‶䛾ሙྜ䜢᭷ពᕪ䛜䛒䜛䛸

ุ᩿䛧䚸0.05 ௨ୖ 0.1 ᮍ‶䛾ሙྜ䜢ᕪ䛜䛒䜛ഴྥ䛜䛒䜛䛸䛧䛯䚹⤫ィ䝋䝣䝖䛿䚸SPSS 11.0 J 䜢⏝䛔䛯䚹 
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ⅡⅡⅡⅡ----1111----3333 ⤖⤖⤖⤖    ᯝᯝᯝᯝ    

ⅡⅡⅡⅡ----1111----3333----1111    ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅    

Ⅱ-1-3-1-1  BB-12 ᭷ຠᛶヨ㦂 

ヨ㦂ᮇ㛫୰䚸୍᫬ⓗ䛻ୗ⑩Ẽ࿡䛸䛺䛳䛯ᡤぢ䛜ほᐹ䛥䜜䛯䛜䚸Ỉศ䛾ྲྀ䜚㐣䛞䛻䜘䜛䛣䛸䚸䛚䜘䜃୍㐣ᛶ

䛷䛒䛳䛯䛣䛸䛛䜙䚸ヨ㦂⥅⥆䛻䛿ၥ㢟䛺䛔䛸ุ᩿䛧䛯䚹䛭䛾௚䚸ᮏヨ㦂୰䛻ヨ㦂㣗ရ䛜ཎᅉ䛸⪃䛘䜙䜜䜛య

ㄪ୙Ⰻ➼䛾␗ᖖᡤぢ䛿ほᐹ䛥䜜䛺䛛䛳䛯䛣䛸䛛䜙䚸ヨ㦂㣗ရᦤྲྀ䛷೺ᗣ䜢ᦆ䛺䛖䛣䛸䛿↓䛔䛸ุ᩿䛧䛯䚹 

ヨ㦂䛾༠ຊ⪅ 35 ྡ䛾䛖䛱䚸䝶䞊䜾䝹䝖ᦤྲྀᛀ䜜䠄4 ྡ䠅䚸䜰䞁䜿䞊䝖グධ₃䜜䠄2 ྡ䠅䜢⌮⏤䛻 6 ྡ䛾⿕㦂

⪅䜢㝖እ䛧䚸29 ྡ䠄20䡚39 ṓ䚸ᖹᆒᖺ㱋 22.0 ṓ䠅䜢ゎᯒᑐ㇟䛸䛧䛯䚹䛖䛱䚸⣅౽ㄪᰝ䛻ྠព䛧䛯䜒䛾䛿 20 ྡ

䛷䛒䛳䛯䚹 

⿕㦂⪅඲య䛾ゎᯒ䛻ຍ䛘䛶䚸஦๓ほᐹᮇ䛾᤼౽ᅇᩘ䛜 4 ᅇ䠋㐌௨ୗ䛾౽⛎ഴྥ⪅⩌䛸 5 ᅇ䠋㐌௨ୖ䛾

㠀౽⛎ഴྥ⪅⩌䛻ศ䛡䚸ゎᯒ䛧䛯䚹⿕㦂⪅29ྡ䛾䛖䛱౽⛎ഴྥ⪅⩌䛿13ྡ䠄䛖䛱⣅౽ㄪᰝヱᙜ⪅䛿9ྡ䠅䚸

㠀౽⛎ഴྥ⪅⩌䛿 16 ྡ䠄䛖䛱⣅౽ㄪᰝヱᙜ⪅䛿 11 ྡ䠅䛷䛒䛳䛯䚹 

Ⅱ-1-3-1-2  BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂 

BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛻༠ຊ䛧䛯 16 ྡ䛾䛖䛱䚸80g ⩌䛻ᒓ䛩䜛 1 ྡ䛜㢼㑧䛾䛯䜑㛗ᮇ䛻䜟䛯䜚ୗ⑩⑕

≧䛜ぢ䜙䜜ไ㝈䛧䛯⸆≀䛾ᦤྲྀ䜒䛒䛳䛯䛯䜑㝖እ䛧䚸ṧ䜚䛾 15 ྡ䜢ゎᯒᑐ㇟䛸䛧䛯䚹 

Ⅱ-1-3-1-3  BB-12 㐣๫㔞ᦤྲྀヨ㦂 

యㄪ୙Ⰻ➼䛾␗ᖖᡤぢ䛿ほᐹ䛥䜜䛺䛛䛳䛯䚹඲ဨ䜢ゎᯒᑐ㇟䛸䛧䛯䚹 

 

ⅡⅡⅡⅡ----1111----3333----2222    ౽ᛶ౽ᛶ౽ᛶ౽ᛶ䠄䠄䠄䠄᤼౽≧ἣ᤼౽≧ἣ᤼౽≧ἣ᤼౽≧ἣ䚸䚸䚸䚸⣅౽ᛶ≧⣅౽ᛶ≧⣅౽ᛶ≧⣅౽ᛶ≧䠅䠅䠅䠅 

Ⅱ-1-3-2-1  BB-12 ᭷ຠᛶヨ㦂 

᤼౽≧ἣ䛾⤖ᯝ䜢 Table 2-1-2 䛻♧䛧䛯䚹⿕㦂⪅඲య䛻䛚䛡䜛᤼౽᪥ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦

๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䜒஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘

0.05䠅ቑຍ䛧䛯䚹᤼౽㔞䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻 䠄p䠘0.01䠅ቑຍ䛧䛯䚹 

౽⛎ഴྥ⪅⩌䛷䛿䚸᤼౽ᅇᩘ䛿 BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸䜒䛻஦๓ほᐹᮇ䛻ẚ
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䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䛯䚹᤼౽᪥ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ䜉䛶᭷

ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸䜒䛻஦๓ほᐹᮇ䛻ẚ䜉䛶

᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䛯䚹 

䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

⣅౽ᛶ≧䛾⤖ᯝ䜢 Table 2-1-3 䛻♧䛧䛯䚹౽⛎ഴྥ⪅⩌䛻䛚䛡䜛ᙧ≧䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓

ほᐹᮇ䛻ẚ䜉䛶᭷ព䛺䠄p䠘0.05䠅䛂䜹䝏䜹䝏≧䛃䛛䜙䛂䝞䝘䝘≧䛃䜈䛾ኚ໬䛜ぢ䜙䜜䛯䚹 

䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

Ⅱ-1-3-2-2  BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂 

᤼౽≧ἣ䛾⤖ᯝ䜢 Table 2-1-4 䛻♧䛧䛯䚹150g ⩌䛻䛚䛔䛶᤼౽㔞䛿䚸ᦤྲྀᮇ䛷஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷ព

䛻䠄p䠘0.05䠅 㧗್䜢♧䛧䛯䚹䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

⣅౽ᛶ≧䛾⤖ᯝ䜢 Table 2-1-5 䛻♧䛧䛯䚹150g ⩌䛻䛚䛔䛶౽䛾Ⰽ䛿䚸ᦤྲྀᮇ䛷஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷ព

䛺㯤Ⰽ䜈䛾ኚ໬䛜ぢ䜙䜜䛯䚹䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹    

Ⅱ-1-3-2-3  BB-12 㐣๫㔞ᦤྲྀヨ㦂 

᤼౽≧ἣ䛾⤖ᯝ䜢 Table 2-1-6 䛻♧䛧䛯䚹᤼౽ᅇᩘ䛿䚸ᦤྲྀᮇ 1 㐌┠䛷஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘

0.05䠅㧗್䜢♧䛧䛯䚹᤼౽㔞䛿䚸ᦤྲྀᮇ 1 㐌┠䛷஦๓ほᐹᮇ䛚䜘䜃஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅㧗

್䜢♧䛧䛯䚹䜎䛯ᦤྲྀ 2 㐌┠䛷஦๓ほᐹᮇ䛻ẚ䜉䛶ከ䛔ഴྥ 䠄p=0.066䠅䜢♧䛧䛯䚹 

⣅౽ᛶ≧䛾⤖ᯝ䜢 Table 2-1-7 䛻♧䛧䛯䚹ᙧ≧䛿䚸ᦤྲྀᮇ 1 㐌┠䛚䜘䜃 2 㐌┠䛷஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷

ព䛺䠄p䠘0.05䠅ኚ໬䜢♧䛧䛯䚹Ⰽ䛿䚸ᦤྲྀᮇ 1 㐌┠䛷஦๓ほᐹᮇ䛻ẚ䜉䛶㯤Ⰽ໬䛩䜛ഴྥ 䠄p =0.074䠅䜢♧䛧

䛯䚹    
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Table 2-1-2   Effect of BB-12 yogurt on defecation in BB-12 efficacy study.

All n=29

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 6.9 ± 2.7 * 7.5 ± 2.6 8.3 ± 3.4

Defecation frequency (days/11 days) 5.7 ± 2.0 6.6 ± 2.0 a 7.1 ± 2.3 b

Quantity of feces (sticks/11 days) 23.2 ± 10.3 26.4 ± 10.9 29.1 ± 12.6 b

Refreshing feeling (points) 3.1 ± 0.5 3.0 ± 0.5 3.0 ± 0.5

Constipated subjects n=13

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 4.7 ± 1.4 6.9 ± 2.6 b 8.3 ± 3.5 b

Defecation frequency (days/11 days) 4.3 ± 1.4 6.3 ± 1.9 b 7.5 ± 2.3 bc

Quantity of feces (sticks/11 days) 22.3 ± 8.2 28.9 ± 11.5 a 33.8 ± 10.3 b

Refreshing feeling (points) 3.3 ± 0.5 3.2 ± 0.4 3.3 ± 0.3

Not constipated subjects n=16

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 8.6 ± 2.2 8.0 ± 2.6 8.3 ± 3.3

Defecation frequency (days/11 days) 6.8 ± 1.8 8.0 ± 2.6 6.8 ± 2.4

Quantity of feces (sticks/11 days) 23.9 ± 12.0 24.4 ± 10.3 25.2 ± 13.3

Refreshing feeling (points) 2.9 ± 0.4 2.8 ± 0.6 2.8 ± 0.4

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake(p <0.01).

c: Siginificantly different from control period (p <0.05).

Table 2-1-3   Effect of BB-12 yogurt on fecal characteristics in BB-12 efficacy study.

All n=29

Before intake Control period BB-12 period

Shape (points) 4.3 ± 0.7 * 4.2 ± 0.5 4.1 ± 0.6

Color (points) 3.6 ± 0.7 3.6 ± 0.7 3.5 ± 0.7

Constipated subjects n=13

Before intake Control period BB-12 period

Shape (points) 4.4 ± 0.6 4.2 ± 0.5 3.9 ± 0.6 a

Color (points) 3.6 ± 0.7 3.5 ± 0.6 3.5 ± 0.7

Not constipated subjects n=16

Before intake Control period BB-12 period

Shape (points) 4.3 ± 0.8 4.2 ± 0.5 4.3 ± 0.6

Color (points) 3.6 ± 0.8 3.6 ± 0.8 3.6 ± 0.7

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).
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Table 2-1-4   Effect of BB-12 yogurt on defecation in BB-12 dose dependency study.

Group 80g n=7

Before intake Intake After intake

Defecation frequency (times/11 days) 13.6 ± 4.7 * 14.3 ± 5.2 12.1 ± 6.9

Defecation frequency (days/11 days) 9.4 ± 2.2 9.8 ± 1.8 8.3 ± 3.6

Quantity of feces (sticks/11 days) 32.1 ± 19.1 33.7 ± 22.1 28.6 ± 10.2

Refreshing feeling (points) 1.5 ± 0.5 1.5 ± 0.5 1.5 ± 0.5

Group 150g n=8

Before intake Intake After intake

Defecation frequency (times/11 days) 13.0 ± 5.7 13.1 ± 3.2 12.9 ± 3.9

Defecation frequency (days/11 days) 9.4 ± 2.2 9.9 ± 1.1 9.8 ± 1.8

Quantity of feces (sticks/11 days) 30.5 ± 11.4 37.4 ± 13.7 a 30.5 ± 13.1

Refreshing feeling (points) 1.8 ± 0.5 1.6 ± 0.5 1.7 ± 0.3

* Mean±SD.

a: Significantly different from after intake (p <0.05).

Group 80g n=7

Before intake Intake After intake

Shape (points) 2.4 ± 0.4 * 2.3 ± 0.4 2.4 ± 0.3

Color (points) 3.9 ± 1.0 3.6 ± 1.0 3.9 ± 1.0

Group 150g n=8

Before intake Intake After intake

Shape (points) 2.5 ± 0.6 2.3 ± 0.5 2.2 ± 0.5

Color (points) 3.5 ± 0.7 3.0 ± 0.6 a 3.6 ± 0.5

* Mean±SD.

a: Significantly different from after intake (p <0.05).

Table 2-1-5   Effect of BB-12 yogurt on fecal characteristics
                    in BB-12 dose dependency study.
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Table 2-1-6   Effect of BB-12 yogurt on defecation in BB-12 overdose study.

n=10

Before intake Intake 1st week Intake 2nd week After intake

Defecation frequency (times/7days) 6.1 ± 4.5 * 7.4 ± 4.1 b 6.8 ± 3.7 5.3 ± 2.9

Defecation frequency (days/7days) 5.0 ± 2.0 5.1 ± 2.1 5.3 ± 2.3 4.7 ± 2.0

Quantity of feces (sticks/7days) 14.5 ± 11.1 20.3 ± 12.7 ab 17.5 ± 12.3 16.4 ± 14.0

Refreshing feeling (points) 3.0 ± 0.8 3.2 ± 0.7 3.1 ± 0.8 3.2 ± 0.7

* Mean±SD.

a: Significantly different from before intake (p <0.05).

b: Significantly different from after intake (p <0.05).

Table 2-1-7   Effect of BB-12 yogurt on fecal characteristics in BB-12 overdose study.

n=10

Before intake Intake 1st week Intake 2nd week After intake

Shape (points) 3.5 ± 1.1 * 3.5 ± 0.9 b 3.7 ± 0.6 b 4.1 ± 0.6

Color (points) 3.7 ± 0.7 3.4 ± 0.7 3.3 ± 0.8 3.6 ± 0.9

* Mean±SD.

b: Significantly different from after intake (p <0.05).
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ⅡⅡⅡⅡ----1111----3333----3333    ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ 

Ⅱ-1-3-3-1  BB-12 ᭷ຠᛶヨ㦂 

஦๓ほᐹᮇ䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛚䜘䜃ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾୰㛫䛸⤊஢᫬䛾 2 ᅇ䛾ศᯒ್䜢ᖹ

ᆒ䛧ྛᮇ䛾䝕䞊䝍䛸䛧䛯䚹 ⭠ෆ⣽⳦ྀ䛾⤖ᯝ䜢 Table 2-1-8 䛻♧䛧䛯䚹 

⿕㦂⪅඲య䛻䛚䛡䜛 Bacteroidaceae ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ䜉䛶

᭷ព䛻䠄p䠘0.05䠅ῶᑡ䛧䛯䚹Bifidobacterium ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉

䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧

䛯䚹Lactobacillus ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䛯䚹 

౽⛎ഴྥ⪅⩌䛻䛚䛡䜛⥲ዲẼᛶ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘

0.05䠅ῶᑡ䛧䛯䚹 Bifidobacterium ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶୍䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉䛶᭷ព䛻

䠄p䠘0.05䠅ቑຍ䛧䛯䚹 

㠀౽⛎ഴྥ⪅⩌䛻䛚䛡䜛 Bifidobacterium ⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ

䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ

䛧䛯䚹Clostridium lecithinase䠄䠉䠅⳦ᩘ䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅

ῶᑡ䛧䛯䚹Lactobacillus⳦ᩘ䛿䚸BB-12䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹 

䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

ྛ⳦䛾ฟ⌧⋡䛻䛿䚸᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

⭠ෆ⣽⳦䛾༨᭷⋡䛾⤖ᯝ䜢 Fig.2-1-4 䛻♧䛧䛯䚹⿕㦂⪅඲య䛻䛚䛡䜛 Bacteroidaceae ༨᭷⋡䛿䚸BB- 12

䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀ

ᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅పୗ䛧䛯䚹 Bifidobacterium ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ

䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ୖ᪼䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻

ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ୖ᪼䛧䛯䚹 

౽⛎ഴྥ⪅⩌䛻䛚䛡䜛 Bacteroidaceae ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ

䜉䛶᭷ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹 Bifidobacterium ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀ
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ᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ୖ᪼䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘

0.05䠅ୖ᪼䛧䛯䚹 

㠀౽⛎ഴྥ⪅⩌䛻䛚䛡䜛 Bacteroidaceae ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷

ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹Bifidobacterium ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉

䛶᭷ព䛻䠄p䠘0.05䠅ୖ᪼䛧䛯䚹䜎䛯䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ୖ᪼䛧

䛯䚹 C䡈ostridium lecithinase䠄䠉䠅༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘

0.05䠅పୗ䛧䛯䚹 

Fig.2-1-4 䛻䛿♧䛥䛺䛛䛳䛯䛜䚸⿕㦂⪅඲య䛻䛚䛡䜛 Lactobacillus ༨᭷⋡䛿䚸஦๓ほᐹᮇ䛾 0.001䠂䛻ẚ

䜉䛶 BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾 0.025䠂䛸䛺䜚᭷ព䛻䠄p䠘0.05䠅ୖ᪼䛧䛯䚹䜎䛯䚸౽⛎ഴྥ⪅⩌䛻䛚䛡䜛⥲ዲ

Ẽᛶ⳦༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾 0.32%䛷஦๓ほᐹᮇ䛾 1.0%䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹

Enterobacteriaceae ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾 0.13䠂䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾 0.25%䛻ẚ䜉䛶

᭷ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹䜎䛯䚸㠀౽⛎ഴྥ⪅⩌䛻䛚䛡䜛 Lactobacillus ༨᭷⋡䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀ

ᮇ䛾 0.01%䛷஦๓ほᐹᮇ䛾 0.001%䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ୖ᪼䛧䛯䚹 

䛭䛾௚䛾㡯┠䛷䛿䚸᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

Ⅱ-1-3-3-2  BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂 

⭠ෆ⣽⳦᳨ྀ⣴䛾⤖ᯝ䜢Table 2-1-9䛻♧䛧䛯䚹 80g⩌䛻䛚䛔䛶 Bifidobacterium ⳦ᩘ䛿䚸ᦤྲྀᮇ䛷஦๓

ほᐹᮇ䛚䜘䜃஦ᚋほᐹᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅 㧗್䜢♧䛧䛯䚹150g ⩌䛻䛚䛔䛶 Bifidobacterium ⳦ᩘ䛿䚸

ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅㧗್䜢♧䛧䛯䚹 Clostridium lecithinase䠄䠇䠅⳦ᩘ䛿䚸ᦤྲྀᮇ

䛷஦๓ほᐹᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ప್䜢♧䛧䛯䚹Streptococcus ⳦ᩘ䛿䚸ᦤྲྀᮇ䛷஦ᚋほᐹᮇ䛸ẚ䜉

䛶᭷ព䛻䠄p䠘0.05䠅ప್䜢♧䛧䛯䚹䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

ྛ⳦䛾ฟ⌧⋡䛻䛿䚸᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

⭠ෆ⣽⳦༨᭷⋡䜢 Fig.2-1-5 䛻♧䛧䛯䚹80g ⩌䛻䛚䛔䛶 Bifidobacterium ༨᭷⋡䛿䚸ᦤྲྀᮇ䛷஦๓ほᐹᮇ

䛚䜘䜃஦ᚋほᐹᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅㧗್䜢♧䛧䛯䚹150g⩌䛻䛚䛔䛶Bacteroidaceae༨᭷⋡䛿䚸ᦤྲྀ

ᮇ䛷஦ᚋほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅㧗್䜢♧䛧䛯䚹Bifidobacterium ༨᭷⋡䛿䚸 ᦤྲྀᮇ䛷஦๓ほᐹᮇ
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䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅㧗್䜢♧䛧䛯䚹䜎䛯䚸Fig.2-1-5 䛻䛿♧䛥䛺䛛䛳䛯䛜䚸150g ⩌䛻䛚䛡䜛 Clostridium 

lecithinase 䠄䠇䠅༨᭷⋡䛿䚸ᦤྲྀᮇ䛾0.0000005%䛷஦๓ほᐹᮇ䛾0.00013%䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ప್䜢

♧䛧䛯䚹Streptococcus ༨᭷⋡䛿䚸ᦤྲྀᮇ䛾 0.013%䛷஦ᚋほᐹᮇ䛾 0.25%䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ప್䜢

♧䛧䛯䚹 

ಶேู䛾 Bifidobacterium ༨᭷⋡䜢 Fig2-1-6 䛻♧䛧䛯䚹80 g ⩌䛻䛚䛔䛶䚸7 ౛୰ 6 ౛䛻䛚䛔䛶ᦤྲྀᮇ䛷஦

๓ほᐹᮇ䛻ẚ䜉䛶 Bifidobacterium ༨᭷⋡䛜ୖ᪼䛧䛯䚹150 g ⩌䛻䛚䛔䛶䚸 8 ౛୰ 8 ౛䛻䛚䛔䛶ᦤྲྀᮇ䛷஦

๓ほᐹᮇ䛻ẚ䜉䛶 Bifidobacterium ༨᭷⋡䛜ୖ᪼䛧䛯䚹 
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Table 2-1-8   Effect of BB-12 yogurt on the intestinal microbiota in BB-12 efficacy study.

All n=20

Before intake Control period BB-12 period

Total 10.3 ± 0.3* (100%) ** 10.4 ± 0.2 (100%) 10.4 ± 0.3 (100%)

Total Anaerobes 10.3 ± 0.3 (100%) 10.4 ± 0.2 (100%) 10.4 ± 0.3 (100%)

Total Aerobes 8.3 ± 0.4 (100%) 8.5 ± 0.7 (100%) 8.1 ± 0.2 (100%)

Bacteroidaceae 9.8 ± 0.7 (100%) 9.8 ± 0.6 (100%) 9.6 ± 0.5 (100%) c

Bifidobacterium 9.5 ± 0.5 (100%) 9.5 ± 0.5 (100%) 10.1 ± 0.3 (100%) bd

Eubacterium 8.7 ± 1.0 (100%) 8.8 ± 1.0 (100%) 8.7 ± 0.8 (100%)

Clostridium   lecithinase(+) 4.8 ± 1.4 (50%) 5.8 ± 1.2 (50%) 4.4 ± 0.9 (65%)

Clostridium   lecithinase(-) 8.3 ± 0.4 (100%) 8.4 ± 0.7 (100%) 8.1 ± 0.5 (100%)

Lactobacillus 5.3 ± 0.7 (100%) 6.2 ± 0.8 (95%) 6.8 ± 1.1 (100%) b

Streptococcus 8.0 ± 0.3 (100%) 8.1 ± 0.5 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.3 ± 0.6 (100%) 7.7 ± 0.8 (100%) 7.7 ± 1.0 (100%)

Constipated subjects n=9

Before intake Control period BB-12 period

Total 10.3 ± 0.1 (100%) 10.4 ± 0.0 (100%) 10.5 ± 0.4 (100%)

Total Anaerobes 10.3 ± 0.1 (100%) 10.4 ± 0.0 (100%) 10.5 ± 0.4 (100%)

Total Aerobes 8.3 ± 0.4 (100%) 8.6 ± 0.8 (100%) 8.0 ± 0.2 (100%) a

Bacteroidaceae 9.8 ± 0.8 (100%) 9.8 ± 0.6 (100%) 9.6 ± 0.7 (100%)

Bifidobacterium 9.5 ± 0.5 (100%) 9.4 ± 0.3 (100%) 10.2 ± 0.4 (100%) c

Eubacterium 8.9 ± 1.1 (100%) 8.9 ± 1.2 (100%) 8.6 ± 0.7 (100%)

Clostridium   lecithinase(+) 4.4 ± 0.8 (44%) 5.8 ± 1.2 (56%) 4.7 ± 1.0 (67%)

Clostridium   lecithinase(-) 8.0 ± 0.1 (100%) 8.0 ± 0.1 (100%) 8.1 ± 0.3 (100%)

Lactobacillus 5.4 ± 0.8 (100%) 5.7 ± 0.8 (100%) 7.0 ± 0.2 (100%)

Streptococcus 8.0 ± 0.2 (100%) 8.0 ± 0.4 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.5 ± 0.8 (100%) 7.7 ± 0.7 (100%) 7.6 ± 1.0 (100%)

Not constipated subjects n=11

Before intake Control period BB-12 period

Total 10.3 ± 0.1 (100%) 10.4 ± 0.3 (100%) 10.4 ± 0.2 (100%)

Total Anaerobes 10.3 ± 0.1 (100%) 10.4 ± 0.3 (100%) 10.4 ± 0.2 (100%)

Total Aerobes 8.3 ± 0.3 (100%) 8.4 ± 0.6 (100%) 8.1 ± 0.2 (100%)

Bacteroidaceae 9.8 ± 0.5 (100%) 9.8 ± 0.7 (100%) 9.5 ± 0.4 (100%)

Bifidobacterium 9.5 ± 0.5 (100%) 9.6 ± 0.6 (100%) 10.1 ± 0.2 (100%) ac

Eubacterium 8.6 ± 0.7 (100%) 8.6 ± 0.7 (100%) 8.8 ± 0.9 (100%)

Clostridium   lecithinase(+) 5.0 ± 0.5 (55%) 5.7 ± 1.3 (45%) 3.9 ± 1.4 (64%)

Clostridium   lecithinase(-) 8.5 ± 0.5 (100%) 8.5 ± 0.8 (100%) 8.1 ± 0.6 (100%) a

Lactobacillus 5.1 ± 0.3 (100%) 6.4 ± 0.9 (91%) 6.5 ± 0.8 (100%) a

Streptococcus 8.1 ± 0.3 (100%) 8.2 ± 0.6 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.1 ± 0.3 (100%) 7.7 ± 0.3 (100%) 7.7 ± 0.1 (100%)
* Log10 of bacteria count (cfu), mean±SD.

**Frequency of occorence.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).

d: Siginificantly different from control period (p <0.01).
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Fig. 2-1-4 Effect of BB-12 yogurt on the ratio of the intestinal microbiota in BB-12 efficacy study.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).

d: Siginificantly different from control period (p <0.01).

       is Bacteroidaseae,       is Bifidobacterium ,
       is Eubacterium ,           is Clostridium  lecithinase (-) and           is Others.
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Table 2-1-9   Effect of BB-12 yogurt on the intestinal microbiota in BB-12 dose dependency study.

Group 80g n=7

Before intake Intake After intake

Total 10.0 ± 0.2* (100%) ** 10.4 ± 0.3 (100%) 10.3 ± 0.4 (100%)

Total Anaerobes 10.0 ± 0.2 (100%) 10.4 ± 0.3 (100%) 10.3 ± 0.4 (100%)

Total Aerobes 8.1 ± 0.4 (86%) 8.0 ± 0.1 (100%) 7.6 ± 0.7 (100%)

Bacteroidaceae 9.3 ± 0.3 (100%) 9.6 ± 0.8 (100%) 9.9 ± 0.7 (100%)

Bifidobacterium 9.0 ± 0.2 (100%) 9.7 ± 0.8 (100%) ab 9.2 ± 0.7 (100%)

Eubacterium 9.1 ± 0.3 (100%) 9.0 ± 1.4 (100%) 8.2 ± 0.2 (100%)

Clostridium   lecithinase(+) 4.5 ± 0.9 (43%) 2.4 ± 0.7 (38%) 6.1 ± 0.5 (38%)

Clostridium   lecithinase(-) 8.7 ± 0.9 (100%) 8.5 ± 0.6 (100%) 8.9 ± 1.1 (100%)

Lactobacillus 6.2 ± 0.5 (100%) 5.5 ± 0.8 (100%) 5.7 ± 1.2 (100%)

Streptococcus 6.4 ± 0.5 (86%) 6.4 ± 0.5 (100%) 6.4 ± 0.7 (100%)

Enterobacteriaceae 7.1 ± 0.2 (86%) 7.4 ± 0.5 (88%) 7.1 ± 0.2 (100%)

Group 150g n=8

Before intake Intake After intake

Total 10.4 ± 0.1 (100%) 10.7 ± 0.6 (100%) 10.3 ± 0.2 (100%)

Total Anaerobes 10.4 ± 0.1 (100%) 10.6 ± 0.6 (100%) 10.3 ± 0.2 (100%)

Total Aerobes 8.2 ± 0.3 (100%) 8.6 ± 0.8 (100%) 8.3 ± 0.6 (100%)

Bacteroidaceae 9.6 ± 0.3 (100%) 10.0 ± 0.0 (100%) 10.0 ± 0.2 (100%)

Bifidobacterium 9.3 ± 0.2 (100%) 10.3 ± 0.5 (100%) a 9.6 ± 0.5 (100%)

Eubacterium 9.1 ± 0.2 (100%) 8.7 ± 0.7 (100%) 9.0 ± 0.0 (100%)

Clostridium   lecithinase(+) 4.5 ± 0.9 (75%) 2.4 ± 0.8 (25%) a 7.1 ± 0.5 (38%)

Clostridium   lecithinase(-) 8.5 ± 0.8 (100%) 8.3 ± 0.5 (100%) 8.4 ± 0.6 (100%)

Lactobacillus 7.9 ± 1.3 (88%) 6.4 ± 0.7 (100%) 7.5 ± 0.8 (100%)

Streptococcus 8.3 ± 0.7 (100%) 6.8 ± 1.1 (100%) b 7.7 ± 1.0 (100%)

Enterobacteriaceae 7.8 ± 0.9 (100%) 7.7 ± 1.0 (100%) 8.0 ± 0.2 (100%)
* Log10 of bacteria count (cfu), mean±SD.

**Frequency of occorence.

a: Significantly different from before intake (p <0.05).

b: Significantly different from after intake (p <0.05).
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Fig. 2-1-5 Effect of BB-12 yogurt on the ratio of the intestinal microbiota in BB-12 dose dependency study.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from after intake (p <0.05).

       is Bacteroidaseae,       is Bifidobacterium ,
       is Eubacterium ,           is Clostridium  lecithinase (-) and           is Others.
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Fig. 2-1-6 Changes in occupation rate of Bifidobacterium  in
the intestinal microbiota in each subject in BB-12
dose dependency study.
A, 80g/day ingested group. B, 150g/day ingested
group.
       is subject 1,        is subject 2,
       is subject 3,        is subject 4,
       is subject 5,        is subject 6,
       is subject 7 of 80g/day ingested group.

       is subject  9,        is subject 10,
       is subject 11,        is subject 12,
       is subject 13,        is subject 14,
       is subject 15,        is subject 16,
 of 150g/day ingested group.
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ⅡⅡⅡⅡ----1111----3333----4444    ⣅౽Ỉศ⣅౽Ỉศ⣅౽Ỉศ⣅౽Ỉศ䚸䚸䚸䚸䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰㔞㔞㔞㔞䚸䚸䚸䚸pHpHpHpH䚸䚸䚸䚸ங㓟ங㓟ங㓟ங㓟䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃 SCFASCFASCFASCFA 㔞㔞㔞㔞 

Ⅱ-1-3-4-1  BB-12 ᭷ຠᛶヨ㦂 

⣅౽Ỉศ䚸䜰䞁䝰䝙䜰㔞䚸pH 䛾 ᐃ⤖ᯝ䜢 Table 2-1-10 䛻♧䛧䛯䚹⿕㦂⪅඲య䛻䛚䛡䜛⣅౽Ỉศ䛿䚸

BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹⣅౽ pH 䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤ

ྲྀᮇ䛷஦๓ほᐹᮇ䛚䜘䜃ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅పୗ䛧䛯䚹 

㠀౽⛎ഴྥ⪅⩌䛻䛚䛡䜛⣅౽ pH 䛿, BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻 䠄p<0.05䠅 

పୗ䛧䛯䚹 

䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

ங㓟䛚䜘䜃 SCFA 㔞䛾 ᐃ⤖ᯝ䜢 Table 2-1-11 䛻♧䛧䛯䚹⿕㦂⪅඲య䛻䛚䛡䜛ங㓟㔞䛿䚸ᑐ↷䝶䞊䜾䝹

䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹㓑㓟㔞䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹ

ᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䜒஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ

䛧䛯䚹 㓗㓟㔞䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹ྜྷ

ⲡ㓟㔞䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸䜒䛻䚸஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑ

ຍ䛧䛯䚹SCFA 㔞ྜィ䛷䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䚸ᑐ↷䝶

䞊䜾䝹䝖ᦤྲྀᮇ䛷䜒஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹 

౽⛎ഴྥ⪅⩌䛻䛚䛔䛶䛿䚸඲䛶䛾㡯┠䛷᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

㠀౽⛎ഴྥ⪅⩌䛻䛚䛡䜛ங㓟㔞䛿䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻ቑຍ䛧䛯䚹㓑㓟

㔞䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.01䠅ቑຍ䛧䛯䚹㓗㓟㔞䛿䚸BB-12 䝶䞊䜾

䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹 ྜྷⲡ㔞㓟䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䚸ᑐ↷

䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸䜒䛻஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹SCFA 㔞ྜィ䛿䚸BB-12 䝶䞊䜾䝹䝖

ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ቑຍ䛧䛯䚹䛭䛾௚䛾㡯┠䛷䛿䚸᭷ព䛺ᕪ䛿ぢ䜙䜜䛺䛛䛳䛯䚹 

Ⅱ-1-3-4-2  BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂 

⣅౽Ỉศ䚸䜰䞁䝰䝙䜰㔞䚸pH 䛾 ᐃ⤖ᯝ䜢 Table 2-1-12 䛻♧䛧䛯䚹80 g ⩌䛚䜘䜃 150 g ⩌䛻䛚䛔䛶䜰䞁䝰

䝙䜰㔞䛿䚸ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶᭷ព䛻䠄p䠘0.05䠅ప್䜢♧䛧䛯䚹䛭䛾௚䛾㡯┠䛷䛿᭷ព䛺ᕪ䛿ぢ
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䜙䜜䛺䛛䛳䛯䚹 
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Table 2-1-10   Effect of BB-12 yogurt on the intestinal moisture, ammonia and pH

                      in BB-12 efficacy study.

                    All n=20

Before intake Control period BB-12 period

Moisture (%) 69.3 ± 4.5 * 71.3 ± 5.8 71.4 ± 6.5 a

Ammonia (μg/g) 853 ± 329 852 ± 344 928 ± 331

pH 7.5 ± 0.6 7.3 ± 0.7 7.1 ± 0.6 a

                    Constipated subjects n=9

Before intake Control period BB-12 period

Moisture (%) 71.4 ± 4.6 72.6 ± 6.1 73.0 ± 6.1

Ammonia (μg/g) 744 ± 213 943 ± 367 942 ± 369

pH 7.5 ± 0.7 7.3 ± 0.7 7.1 ± 0.6

                    Not constipated subjects n=11

Before intake Control period BB-12 period

Moisture (%) 67.7 ± 3.9 70.2 ± 5.7 70.2 ± 6.7

Ammonia (μg/g) 942 ± 387 784 ± 325 918 ± 313

pH 7.5 ± 0.6 7.2 ± 0.7 7.1 ± 0.6 a

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).
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Table 2-1-11   Effect of BB-12 yogurt on lactic acid and SCFA in feces in BB-12 efficacy study.

All n=20

Before intake Control period BB-12 period

Lactic acid (μg/g) 6 ± 19 * 28 ± 47 a 54 ± 126

Formic acid  (μg/g) 103 ± 61 96 ± 49 104 ± 45

Acetic acid (μg/g) 6503 ± 2229 7960 ± 2772 a 8227 ± 2225 b

Propionic acid (μg/g) 997 ± 358 1100 ± 404 1130 ± 465

Isobutyric acid (μg/g) 202 ± 54 199 ± 65 203 ± 145

Butyric acid (μg/g) 675 ± 439 769 ± 389 c 946 ± 508

Isovaleric acid (μg/g) 185 ± 105 181 ± 89 191 ± 102

Valeric acid (μg/g) 90 ± 102 130 ± 94 a 129 ± 83 a

Total SCFA (μg/g) 8755 ± 2949 10436 ± 3634 a 10929 ± 2937 b

Constipated subjects n=9

Before intake Control period BB-12 period

Lactic acid (μg/g) 0 ± 0 30 ± 61 72 ± 181

Formic acid  (μg/g) 73 ± 41 64 ± 35 94 ± 51

Acetic acid (μg/g) 6859 ± 2848 7895 ± 2674 8546 ± 2850

Propionic acid (μg/g) 1062 ± 440 1190 ± 501 1280 ± 559

Isobutyric acid (μg/g) 212 ± 52 214 ± 61 243 ± 203

Butyric acid (μg/g) 721 ± 607 717 ± 377 938 ± 581

Isovaleric acid (μg/g) 202 ± 102 182 ± 122 216 ± 125

Valeric acid (μg/g) 103 ± 113 138 ± 87 126 ± 77

Total SCFA (μg/g) 9233 ± 3850 10400 ± 3505 11443 ± 3754

Not constipated subjects n=11

Before intake Control period BB-12 period

Lactic acid (μg/g) 11 ± 25 26 ± 35 a 29 ± 60

Formic acid  (μg/g) 128 ± 65 122 ± 42 112 ± 40

Acetic acid (μg/g) 6212 ± 1656 8013 ± 2979 7965 ± 1658 b

Propionic acid (μg/g) 944 ± 286 1027 ± 309 1007 ± 352

Isobutyric acid (μg/g) 194 ± 57 188 ± 68 170 ± 69

Butyric acid (μg/g) 636 ± 262 812 ± 412 953 ± 469 a

Isovaleric acid (μg/g) 170 ± 111 180 ± 58 171 ± 79

Valeric acid (μg/g) 79 ± 96 123 ± 102 a 130 ± 91 a

Total SCFA (μg/g) 8364 ± 2070 10465 ± 3729 10608 ± 2163 a

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).
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Group 80g n=7

Before intake Intake After intake

Moisture (%) 78.9 ± 8.5 * 80.2 ± 4.5 80.1 ± 8.2

Ammonia (μg/g) 1093 ± 981 682 ± 532 a 746 ± 275

pH 6.5 ± 0.7 6.4 ± 1.0 7.4 ± 0.3

Group 150g n=8

Before intake Intake After intake

Moisture (%) 78.6 ± 2.7 79.2 ± 7.5 77.1 ± 5.3

Ammonia (μg/g) 1384 ± 472 872 ± 355 a 722 ± 258

pH 6.2 ± 0.3 6.6 ± 0.7 6.5 ± 0.6

* Mean±SD.

a: Significantly different from before intake (p <0.05).

Table 2-1-12   Effect of BB-12 yogurt on fecal moisture, ammonia and pH
                     in BB-12 dose dependency study.
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ⅡⅡⅡⅡ----1111----4444 ⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ    

㏆ᖺ䚸ⱝᖺዪᛶ䛷䛿 2 ே䛻 1 ே䛜౽⛎ഴྥ䛸䛔䜟䜜䛶䛔䜛 32)䚹౽⛎⑕䛿⣅౽䛾⭠䛷䛾⁫␃᫬㛫䛜㛗䛟䛺

䜚䚸᭷ᐖ⳦䛜ቑṪ䛩䜛䛣䛸䜢ᣦ䛧䚸䛣䜜䜙䛜⏘⏕䛩䜛᭷ᐖ≀㉁䛿ᵝ䚻䛺⑌⑓䜔⪁໬䛾ཎᅉ䛸䛧䛶⪃䛘䜙䜜䛶

䛔䜛 33)䚹䛣䛾䜘䛖䛻᪥ᖖ⏕ά䛾୰䛷㢖⦾䛻Ⓨ⏕䛩䜛౽⛎䛿䚸㛗ᮇⓗ䛻䛿೺ᗣ㛗ᑑ䜢⬣䛛䛧䚸▷ᮇⓗ䛻䛿౽

㏻䛜⁫䜛䛣䛸䛛䜙⭡㒊୙ᛌឤ䜢ㄏⓎ䛧 QOL 䜢ୗ䛢䜛䚹䛣䛾ၥ㢟䜢ゎỴ䛩䜛䛯䜑䛻 BB-12 䛾ᩚ⭠ຠᯝ䜢ホ౯

䛧䛯䚹 

䜎䛪䚸BB-12 䛾ᩚ⭠ຠᯝ䜢☜䛛䜑䜛䛯䜑䛻 BB-12 ᭷ຠᛶヨ㦂䜢⾜䛳䛯䚹౽ᛶ䛻䛿ಶேᕪ䛜䛒䜚䚸⏬୍ⓗ

䛻⌮᝿ⓗ䛺≧ែ䜢つᐃ䛩䜛䛣䛸䛿㞴䛧䛟䚸䜎䛯౽⛎䜒䚸༢䛻᤼౽ᅇᩘ䛜ᑡ䛺䛔䛸䛔䛖䛣䛸䛷䛿䛺䛔䚹䛧䛛䛧䚸୍

⯡ⓗ䛻䛿౽㏻䛿 24 ᫬㛫䛛䜙 48 ᫬㛫䛻 1䚸2 ᅇつ๎ṇ䛧䛟䛒䜛䛾䛜ᬑ㏻䛷䚸౽⛎䛾ሙྜ䛿 3 ᪥䛛䜙ᩘ᪥䛻 1

ᅇ䛾᤼౽䛷䛒䜛䛣䛸䛜ከ䛔 34)䚹䛭䛾䛯䜑䚸ᮏ⠇䛷䛿᤼౽ᅇᩘ䛜 1 㐌㛫䛒䛯䜚 4 ᅇ௨ୗ䛾⿕㦂⪅䜢౽⛎ഴྥ

⪅䛸䛧䛶䚸⿕㦂⪅඲య䛻ຍ䛘䚸౽⛎ഴྥ⪅⩌䛚䜘䜃㠀౽⛎ഴྥ⪅⩌䛻ศ䛡ゎᯒ䜢⾜䛳䛯䚹 

㣗ရ䜢ᦤྲྀ䛧䛶䛛䜙౽䛸䛧䛶᤼ฟ䛥䜜䜛䜎䛷䛾᫬㛫䛿䚸ே✀䛻䜒䜘䜛䛜㏻ᖖ 36䡚72 ᫬㛫⛬ᗘ䛸䛥䜜䛶䛔䜛

24)䚹䜎䛯䚸౽⛎䛾ሙྜ䛿 3 ᪥䛛䜙ᩘ᪥䛻 1 ᅇ䛾᤼౽䛷䛒䜛䛣䛸䛜ከ䛔 34)䛣䛸䛛䜙䚸ᮏ⠇䛷䛿䚸᤼౽≧ἣ䛚䜘䜃

⣅౽ᛶ≧䛾ㄪᰝ䛻䛴䛔䛶䛿䚸஦๓ほᐹᮇ䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾ྛᮇ 14 ᪥㛫

䛾䛖䛱䚸᭱ึ䛾 3 ᪥㛫䜢㝖እ䛧䛶䛭䛾ᚋ䛾 11 ᪥㛫䜢᥇⏝䛧䚸ᮇ䛜ኚ䜟䜛๓䛾㣗஦䛾౽㏻䜈䛾ᙳ㡪䜢᤼㝖䛧

䛶ゎᯒ䛻⏝䛔䛯䚹 

BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉䛶䚸⿕㦂⪅඲య䛷䛿䚸 Bacteroidaceae ⳦ᩘ䛾ῶ

ᑡ䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䚸Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䛚䜘䜃㓗㓟

㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹౽⛎ഴྥ⪅⩌䛷䛿᤼౽᪥ᩘ䛾ቑຍ䚸Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium

⳦ᩘ䛾ቑຍ䚸Bacteroidaceae ༨᭷⋡䛾ୖ᪼䛚䜘䜃 Enterobacteriaceae ༨᭷⋡䛾పୗ䛜ぢ䜙䜜䛯䚹㠀౽⛎ഴ

ྥ⪅䛷䛿䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䛚䜘䜃 Bifidobacterium ༨᭷⋡䛾ୖ᪼䛜ぢ䜙䜜䛯䚹 

஦๓ほᐹᮇ䛸䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾ẚ㍑䛷䛿䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛸ẚ䜉䛶䚸⿕㦂⪅඲

య䛷䛿䚸᤼౽᪥ᩘ䛾ቑຍ䚸᤼౽㔞䛾ቑຍ䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䚸 Lactobacillus ⳦ᩘ䛾ቑຍ䚸

Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䚸 Lactobacillus ༨᭷⋡䛾ୖ᪼䚸⣅౽Ỉศ䛾
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ቑຍ䚸pH 䛾పୗ䚸⣅౽㓑㓟㔞䛾ቑຍ䚸ྜྷⲡ㓟㔞䛾ቑຍ䛚䜘䜃 SCFA 㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹౽⛎ഴྥ⪅⩌

䛷䛿䚸᤼౽ᅇᩘ䛾ቑຍ䚸 ᤼౽᪥ᩘ䛾ቑຍ䚸᤼౽㔞䛾ቑຍ䚸⣅౽ᙧ≧䛾䛂䜹䝏䜹䝏䛃䛛䜙䛂䝞䝘䝘≧䛃䜈䛾ኚ

໬䚸⥲ዲẼᛶ⳦䛾ῶᑡ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䛚䜘䜃⥲ዲẼᛶ⳦༨᭷⋡䛾పୗ䛜ぢ䜙䜜䛯䚹㠀౽

⛎ഴྥ⪅⩌䛷䛿䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䚸Clostridium lecithinase䠄䠉䠅⳦ᩘ䛾ῶᑡ䚸 Lactobacillus ⳦ᩘ

䛾ቑຍ䚸Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䚸 Clostridium lecithinase䠄䠉䠅༨᭷

⋡䛾పୗ䚸Lactobacillus ༨᭷⋡䛾ୖ᪼䚸⣅౽ pH 䛾పୗ䚸⣅౽㓑㓟㔞䛾ቑຍ䚸㓗㓟㔞䛾ቑຍ䚸ྜྷⲡ㓟㔞䛾

ቑຍ䛚䜘䜃 SCFA 㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹 

୍᪉䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛸ẚ䜉䛶䚸⿕㦂⪅඲య䛷䛿䚸᤼౽᪥ᩘ䛾ቑຍ䚸⣅౽ங㓟㔞䛾

ቑຍ䚸㓑㓟㔞䛾ቑຍ䚸ྜྷⲡ㓟㔞䛾ቑຍ䛚䜘䜃 SCFA 㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹౽⛎ഴྥ⪅⩌䛷䛿䚸᤼౽ᅇᩘ䛾

ቑຍ䚸᤼౽᪥ᩘ䛾ቑຍ䛚䜘䜃᤼౽㔞䛾ቑຍ䛜䜏䜙䜜䛯䚹㠀౽⛎ഴྥ⪅⩌䛷䛿䚸⣅౽ங㓟㔞䛾ቑຍ䛚䜘䜃

ྜྷⲡ㓟㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹 

ᑐ↷䝶䞊䜾䝹䝖䛿䚸S. thermophilus, Lc. lactis 䛾௚䛻ᩚ⭠ຠᯝ䛜☜ㄆ䛥䜜䛶䛔䜛 L. acidophilus 䜢ྵ᭷䛧䛶

䛔䜛䛯䜑䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䜒䛒䜛⛬ᗘ䛾ᩚ⭠ຠᯝ䜢♧䛧䛯䚹䛧䛛䛧䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䛿䚸

ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䜢ୖᅇ䜛ᩚ⭠ຠᯝ䜢♧䛧䛶䛚䜚䚸䛣䛾ຠᯝ䛿 BB-12 䛻䜘䜛䜒䛾䛷䛒䜛䛣䛸䛜☜ㄆ䛥䜜

䛯䚹 

⿕㦂⪅䜢౽⛎ഴྥ⪅䛸㠀౽⛎ഴྥ⪅䛻ศ䛡䛶ゎᯒ䛩䜛䛸䚸౽⛎ഴྥ⪅䛿䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛚䜘䜃

஦๓ほᐹᮇ䛸ẚ䜉䛷⭠ෆ⣽⳦ྀ䛾ᨵၿ䛸䛸䜒䛻౽ᛶ䛾ᨵၿ䜒ぢ䜙䜜䛶䛔䜛䚹୍᪉䚸㠀౽⛎ഴྥ⪅䛷䜒䚸

Bifidobacterium ⳦ᩘ䛾ቑຍ䜔 Bifidobacterium ༨᭷⋡䛾ୖ᪼䛜ぢ䜙䜜䚸䜎䛯 Clostridium lecithinase䠄䠉䠅䛾

ᢚไ䜒ぢ䜙䜜䛶䛔䜛䛣䛸䛛䜙⭠ෆ⣽⳦ྀ䛾ᨵၿ䛿ぢ䜙䜜䛯䛜䚸᤼౽ᅇᩘ䛚䜘䜃᤼౽᪥ᩘ䛾ቑຍ䛿ぢ䜙䜜䛺

䛛䛳䛯䚹䛣䛾䛣䛸䛻䜘䜚䚸㠀౽⛎ഴྥ⪅䛿䚸䜒䛸䜒䛸᤼౽ᅇᩘ䛚䜘䜃᤼౽᪥ᩘ䛿Ⰻ䛔≧ែ䛻䛒䜚䚸BB-12 䝶䞊

䜾䝹䝖䛾ᦤྲྀ䛷᤼౽ᅇᩘ䛚䜘䜃᤼౽᪥ᩘ䛿䛒䜎䜚ኚ໬䛧䛺䛔䛣䛸䜢♧䛩୍᪉䛷䚸᤼౽ᅇᩘ䛚䜘䜃᤼౽᪥ᩘ

䛜㐣๫䛻ቑຍ䛧䚸Ⰻ䛔≧ែ䛛䜙㐓⬺䛩䜛䛣䛸䜒䛺䛔䛣䛸䛜♧၀䛥䜜䛯䚹 

⿕㦂⪅඲య䛚䜘䜃㠀౽⛎ഴྥ⪅⩌䛷䚸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷஦๓ほᐹᮇ䛻ẚ䜉䛶ங㓟㔞䛜᭷ព䛻ቑ

ຍ䛧䛯䚹BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䛿᭷ព䛺ቑຍ䛿ぢ䜙䜜䛺䛛䛳䛯䛜䚸 ங㓟㔞䛾ᖹᆒ್䛿 BB-12 䝶䞊䜾䝹
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䝖ᦤྲྀᮇ䛜ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䜢ୖᅇ䛳䛶䛔䜛䛣䛸䛛䜙䚸୧⩌㛫䛾ங㓟㔞䛾ᕪ䛻䜘䜛ᩚ⭠ຠᯝ䜈䛾ᙳ㡪䛿

ᑠ䛥䛔䛸⪃䛘䜙䜜䛯䚹 

Bifidobacterium 䛿䚸⢾㉁䜢ศゎ䛧ங㓟䜔㓑㓟䛺䛹䛾 SCFA 䜢⏘⏕䛩䜛䚹⏘⏕䛥䜜䛯 SCFA 䛾ᙳ㡪䛻䜘䜚⭠

⟶ෆ䛾 pH 䛜పୗ䛧䚸Bacteroidaceae ➼䛾᭷ᐖ⳦䛾ቑṪ䛚䜘䜃⭠ෆ⭉ᩋ⏘≀䛾⏕ᡂ䛜ᢚไ䛥䜜䚸䜎䛯

SCFA 䛜⭠⟶䛾ୖ⓶⣽⬊䛻ാ䛝䛛䛡䜛䛣䛸䛷⭠⟶䛾⽸ື㐠ື䛜άⓎ໬䛥䜜᤼౽䛜ಁ㐍䛥䜜䜛 9), 35), 36)䚹 

ᮏヨ㦂䛷䜒䚸BB-12䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷Bifidobacterium ⳦ᩘ䛜ቑຍ䛧༨᭷⋡䛜ୖ᪼䛧⣅౽䛾pH䛜పୗ䛧

䛯䚹䛧䛛䛧䚸SCFA 㔞䛿᤼౽㢖ᗘ䛜ୖ䛜䛳䛯౽⛎ഴྥ⪅⩌䛷䛿ኚ໬䛫䛪䚸᤼౽㢖ᗘ䛻ኚ໬䛜䛺䛛䛳䛯㠀౽

⛎ഴྥ⪅⩌䛷ቑຍ䛧䛯䚹౽⛎ഴྥ⪅⩌䛷䛿㠀౽⛎ഴྥ⪅⩌䛻ẚ䜉⣅౽䛿኱⭠䛻䜘䜚㛗䛟⁫␃䛧䚸SCFA 䛿

䜘䜚ከ䛟⭠⟶䛻྾཰䛥䜜䜛ྍ⬟ᛶ䛜䛒䜚䚸䛭䛾⤖ᯝ䚸⣅౽୰䛾 SCFA 㔞䛾ኚ໬䛜ᑡ䛺䛛䛳䛯䛸⪃䛘䜙䜜䛯䚹䛣

䛾Ⅼ䜢䜘䜚᫂☜䛻⌮ゎ䛩䜛䛯䜑䛻䛿⭠⟶㏻㐣᫬㛫䜢 ᐃ䛩䜛ᚲせ䛜䛒䜛䛸⪃䛘䛯䚹 

௨ୖ䛾䛣䛸䛛䜙䚸BB-12 䛾ᦤྲྀ䛷䚸᤼౽≧ἣ䚸⭠ෆ⣽⳦ྀ䛚䜘䜃⭠ෆ⎔ቃ䛜ᨵၿ䛥䜜䚸ᩚ⭠ຠᯝ䛜ᮇᚅ

䛷䛝䜛䛣䛸䛜☜ㄆ䛥䜜䚸䛥䜙䛺䜛ᩚ⭠ຠᯝ⌮ゎ䛾䛯䜑䛻⭠⟶㏻㐣᫬㛫䛾 ᐃ䛜ᚲせ䛰䛸⪃䛘䛯䚹 

⥆䛔䛶 1 ᪥ᙜ䛯䜚ᦤྲྀ㔞 100g 䛾๓ᚋ䛷ᦤྲྀ㔞౫Ꮡᛶ䜢ホ౯䛧䛯䚹䝶䞊䜾䝹䝖䛾 1 ᪥䛾ᦤྲྀ㔞䛿ሙྜ䛻䜘

䜚ᵝ䚻䛷䛒䜚䚸୍ᴫ䛻ᶆ‽ⓗᦤྲྀ㔞䜢ồ䜑䜛䛾䛿㞴䛧䛔䛜䚸୍⯡䛻䛿᪥ᮏே䛷䛿 1 ᪥ 1 ᅇ 80 g 䛛䜙 150g

⛬ᗘ䛷䛒䜛䛸⪃䛘䜙䜜䜛 26)䚹䛣䛣䛷䛿䚸ᮏ䝶䞊䜾䝹䝖䛾ຠᯝⓎ⌧䛾ᦤྲྀ㔞౫Ꮡᛶ䜢᳨ウ䛩䜛䛸䛸䜒䛻䚸㐣๫㔞

ᦤྲྀ᫬䛾㝶క⑕≧䛾᭷↓䜢᳨ウ䛧䛯䚹 

BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛾ᦤྲྀᮇ䛷䛿䚸஦๓ほᐹᮇ䜎䛯䛿஦ᚋほᐹᮇ䛸ẚ䜉䛶䚸80g ⩌䛷䛿䚸

Bifidobacterium ⳦ᩘ䛾ቑຍ䛚䜘䜃༨᭷⋡䛾ୖ᪼䛚䜘䜃⣅౽䜰䞁䝰䝙䜰㔞䛾పୗ䛜ぢ䜙䜜䛯䚹 

150g ⩌䛷䛿䚸᤼౽㔞䛾ቑຍ䚸⣅౽䛾Ⰽ䛾㯤Ⰽ໬䚸Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium ⳦ᩘ䛾

ቑຍ䛚䜘䜃༨᭷⋡䛾ୖ᪼䚸Clostridium lecithinase䠄䠇䠅⳦ᩘ䛾ῶᑡ䛚䜘䜃༨᭷⋡䛾పୗ䚸 Streptococcus ⳦

ᩘ䛾ῶᑡ䛚䜘䜃༨᭷⋡䛾పୗ䛚䜘䜃⣅౽䜰䞁䝰䝙䜰㔞䛾పୗ䛜ぢ䜙䜜䛯䚹 

ಶேู Bifidobacterium ༨᭷⋡䛷䛿䚸80g ⩌䛷 7 ౛୰ 6 ౛䛷䚸150g ⩌䛷 8 ౛୰ 8 ౛䛸䛔䛖㧗䛔⋡䛷

Bifidobacterium ༨᭷⋡䛜ୖ᪼䛧䛯䛜䚸ቑຍ䛾⛬ᗘ䛿኱䛝䛺ᕪ䛜䛒䜚䚸ಶே䛤䛸䛻ឤཷᛶ䛾ᕪ䛜䛒䜛䛣䛸䛜

♧၀䛥䜜䛯䚹 
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Bifidobacterium 䛾⳦ᩘ䛿䚸୧⩌䛻䛚䛔䛶ᦤྲྀᮇ䛷䛿஦๓ほᐹᮇ䛸ẚ䜉䛶᭷ព䛻㧗್䜢♧䛧䚸஦ᚋほᐹᮇ

䛻䛿㏿䜔䛛䛻ῶᑡ䛧䛯䚹ᚑ䛳䛶䚸BB-12 䝶䞊䜾䝹䝖䛾 80g/᪥䜎䛯䛿 150g/᪥䛾ᦤྲྀ䛻䜘䜚䚸⭠ෆ

Bifidobacterium䛜ቑຍ䛩䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹150 g⩌䛷䛿ᦤྲྀᮇ䛸஦ᚋほᐹᮇ䛾⳦ᩘ䛻᭷ព䛺ᕪ䛜ㄆ䜑䜙

䜜䛪䚸ᦤྲྀᮇ䛻ᦤྲྀ䛧䛯 Bifidobacterium 䛜᏶඲䛻᤼ฟ䛥䜜䛺䛛䛳䛯ྍ⬟ᛶ䛜⪃䛘䜙䜜䛯䚹䛣䛾䛣䛸䛻䜘䜚䚸

BB-12 䝶䞊䜾䝹䝖䛾 150g/᪥䛾ᦤྲྀ䛻䜘䜚䚸ᩚ⭠ຠᯝ䛜䜘䜚㛗ᮇ㛫ᣢ⥆䛩䜛ྍ⬟ᛶ䛜♧၀䛥䜜䛯䚹 

Bifidobacterium 䛿⭠ෆ⎔ቃ䜢ᨵၿ䛧䝠䝖䛾೺ᗣ䛻ᐤ୚䛩䜛䛸⪃䛘䜙䜜䛶䛔䜛 19)䚹୍᪉䚸Bacteroidaceae䚸

Clostridium lecithinase䠄䠇䠅䛚䜘䜃 Streptococcus 䛿䚸⭠ෆ⭉ᩋ⣽⳦䛸䛧䛶䚸䜎䛯䜰䞁䝰䝙䜰䛿⭠ෆ⭉ᩋ⏘≀

䛸䛧䛶䚸䝠䝖䛾೺ᗣ䛻ᝏᙳ㡪䜢䜒䛯䜙䛩䛸⪃䛘䜙䜜䛶䛔䜛 25), 27)䚹80g ⩌䚸150g ⩌䛸䜒䛻⭠ෆ⣽⳦ྀ䛾ᨵၿ䛚䜘

䜃⣅౽ෆ⭉ᩋ⏘≀䛷䛒䜛䜰䞁䝰䝙䜰㔞䛾పୗ䛜ぢ䜙䜜䚸⭠ෆ⎔ቃ䛾ᨵၿ䛜☜ㄆ䛥䜜䛯䚹䜎䛯䚸150g ⩌䛷䛿

᤼౽≧ἣ䜢ྵ䜑䛶ᩚ⭠ຠᯝ䛜䜘䜚᫂☜䛻ほᐹ䛥䜜䚸BB-12 䝶䞊䜾䝹䝖䛾ᩚ⭠ຠᯝ䛿ᦤྲྀ㔞౫Ꮡⓗ䛻㧗䜎䜛

䛣䛸䚸᭱ప᭷ຠᦤྲྀ㔞䛿 100g/᪥⛬ᗘ䛷䛒䛳䛯䚹 

䛥䜙䛻 BB-12㐣๫㔞ᦤྲྀヨ㦂䛷䛿䚸ᦤྲྀᮇ୰䛻஦๓ほᐹᮇ䜎䛯䛿஦ᚋほᐹᮇ䛸ẚ䜉䛶䚸᤼౽ᅇᩘ䛸᤼౽

㔞䛿ከ䛟䛺䜚䚸䛭䛾௚䛾㡯┠䜒䚸BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛸㢮ఝ䛧䛯ᩚ⭠ຠᯝ䛜Ⓨ⌧䛩䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹

䜎䛯䚸㐣๫㔞ᦤྲྀ䛧䛶䜒᤼౽≧ἣ䜔⣅౽ᛶ≧䛜⃭ኚ䛧ୗ⑩ᵝ䛾≧ែ䛻䛺䜛䛣䛸䛿䛺䛔䛣䛸䛜☜ㄆ䛥䜜䛯䚹䛥

䜙䛻䚸㝶క⑕≧䜢ㄪᰝ䛧䛯⤖ᯝ䚸యㄪ୙Ⰻ➼䛾␗ᖖᡤぢ䛿ほᐹ䛥䜜䛺䛛䛳䛯䛣䛸䛛䜙䚸BB-12 䝶䞊䜾䝹䝖䜢

㐣๫㔞ᦤྲྀ䛧䛶䜒䚸Ᏻ඲ᛶ䛻ၥ㢟䛿䛺䛔䛣䛸䛜☜ㄆ䛥䜜䛯䚹 

BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛸 BB-12 㐣๫㔞ᦤྲྀヨ㦂䛷䛿஦ᚋほᐹᮇ䜢タ䛡䚸BB-12 ᦤྲྀ䜢Ṇ䜑䛯ᚋ䛾ほ

ᐹ䜢⾜䛳䛯䚹BB-12 㐣๫㔞ᦤྲྀヨ㦂䛷䛿䚸౽䛾ᙧ≧䛜஦ᚋほᐹᮇ䛷ᦤྲྀᮇ䛻ẚ䜉䜘䜚◳䛟䛺䛳䛯䚹䜎䛯䚸

BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛾 80g ⩌䛷䚸Bacteroidaceae 䛾⳦ᩘ䛸༨᭷⋡䛾ᖹᆒ್䛜ୖ䛜䛳䛯䚹᭷ព䛺ኚ໬䛷

䛿䛺䛛䛳䛯䛜䚸ኚ໬㔞䛿኱䛝䛛䛳䛯䚹䛣䜜䜎䛷䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾䝠䝖䛷䛾ホ౯䛿ᦤྲྀ๓䛸ᦤྲྀ᫬䚸䜎䛯

䛿ᑐ↷䛸䛾ẚ㍑䛜୰ᚰ䛷ᦤྲྀ᫬䛸ᦤྲྀᚋ䛾ẚ㍑᳨ウ䛿䛒䜎䜚䛺䛥䜜䛶䛣䛺䛛䛳䛯䚹䛧䛛䛧䚸䝥䝻䝞䜲䜸䝔䜱䜽

䝇ᦤྲྀ䛾ᙳ㡪䜢䜘䜚῝䛟⌮ゎ䛩䜛䛯䜑䛻䛿䚸௒ᚋ䛣䛾ほⅬ䜒ὀ┠䛩䜉䛝䛷䛒䜛䛸⪃䛘䜙䜜䛯䚹 
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ⅡⅡⅡⅡ----1111----5555 ⤖ㄽ⤖ㄽ⤖ㄽ⤖ㄽ    

 

ᮏ⠇䛻䛚䛔䛶䚸BB-12 䝶䞊䜾䝹䝖ᦤྲྀ䛷Ⓨ⌧䛩䜛ᩚ⭠ຠᯝ䛿୺䛸䛧䛶 BB-12 䛻䜘䛳䛶ㄏᑟ䛥䜜䜛䛣䛸䚸

BB-12 䝶䞊䜾䝹䝖䛾ᩚ⭠ຠᯝ䛻䛿ᦤྲྀ㔞౫Ꮡᛶ䛜䛒䜚䚸䛭䛾᭱ప᭷ຠᦤྲྀ㔞䛿 100g/᪥䛷䛒䜛䛣䛸䚸㐣๫㔞

䛸䛧䛶 100g/᪥䛾 4.5 ಸ䛸䛺䜛 450g/᪥䛾 BB-12 䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛶䜒೺ᗣୖ䛾ၥ㢟䜢㉳䛣䛥䛺䛔䛣䛸䜢☜

ㄆ䛧䛯䚹 

⤖ㄽ䛸䛧䛶䚸BB-12 䛿䝶䞊䜾䝹䝖䛻ྵ䜎䜜䜛ᙧែ䛷ᦤྲྀ䛩䜛䛸ᩚ⭠ຠᯝ䜢Ⓨ⌧䛩䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
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    ➨ 2 ⠇ Bifidobacterium lactis DN173010 䛾䝶䞊䜾䝹䝖ᦤྲྀ䝠䝖↓సⅭ໬ẚ㍑ヨ㦂䛷䛾⭠⟶㏻

㐣᫬㛫䜢୰ᚰ䛸䛧䛯ᩚ⭠ຠᯝ䛾ホ౯ 

    

ⅡⅡⅡⅡ----2222----1111        ⥴ゝ⥴ゝ⥴ゝ⥴ゝ    

➨Ⅱ❶➨ 1 ⠇䛾◊✲䛻䜘䜚䚸BB-12 䛻ᩚ⭠ຠᯝ䛜䛒䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹ᮏ⠇䛷䛿䚸BB-12 䛸ྠ⳦✀䛷䛒

䜛 DN173010 䜢⏝䛔䜛䛣䛸䛷 BB-12 䛸ᰴ䛿␗䛺䜛䛜ྠ✀䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠ຠᯝ䜢ホ౯䛧䛯䚹 

౽⛎䚸⅖⑕ᛶ⭠⑕ೃ⩌➼䛾⭠䛾୙ㄪ䛿䝞䝷䞁䝇䛾ᝏ䛔㣗⩦័䛸㛵㐃䛧䛶䛔䜛䛸⪃䛘䜙䜜䛶䛔䛶 37), 38)䚸㣗

㣵䛸⭠䛾ᶵ⬟䚸䛚䜘䜃⑌⑓䛾⨯ᝈ䛿┦஫䛻ᙳ㡪䛧䛶䛔䜛 39) 䚹BB-12䚸DN173010 䛸䜒䛻䛣䜜䜎䛷䛾◊✲䛻䜘

䜚⭠ෆ⣽⳦ྀ䜢ᨵၿ䛧䚸䛭䛾ඃໃ✀䛾୍䛴 Bifidobacterium 䜢ቑຍ䛥䛫䚸ᐟ୺䛾೺ᗣ䛻᭷┈䛺ᙳ㡪䜢୚䛘䜛

40), 41)䚹౛䛘䜀䚸ᩚ⭠ຠᯝ 9) , 10), 14), 22), 42-44) 䚸䛥䜙䛻䚸⭠⟶ឤᰁ⑕ண㜵ຠᯝ 45), ᢠ䜰䝺䝹䜼䞊ຠᯝ 46), 47)䚸ᢠ㧗⬡

⾑⑕ຠᯝ 48)䚸ᢠ㧗⾑ᅽ⑕ຠᯝ 49)䛺䛹䛜ሗ࿌䛥䜜䛶䛔䜛䚹 

DN173010 䛿䝠䝖䛾ᾘ໬⟶䜢⏕䛝䛶㏻㐣䛧኱⭠䛻ᒆ䛟䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾άᛶ䜢ᣢ䛴䛣䛸䛜☜ㄆ䛥䜜䛶䛔

䜛 50), 51)䚹䜎䛯䚸Ḣᕞ䛷䝠䝖䛻䛚䛡䜛ᾘ໬⟶䜈䛾ᙳ㡪䚸≉䛻㣗≀䛜ᾘ໬⟶䜢䛹䛾䜘䛖䛺㏿ᗘ䛷㏻㐣䛧䛶䛔䛟䛛䛾

䜢ホ౯䛧䛯ሗ࿌䛜」ᩘ䛒䜛 52-55)䚹䛧䛛䛧䚸䛣䜜䜎䛷᪥ᮏே䜢ᑐ㇟䛸䛧䛯◊✲䛿䛺䛥䜜䛶䛔䛺䛔䚹ே✀䜔ᆅᇦ䛻

䜘䜚㣗⩦័䜔⏕ά⩦័䚸䛥䜙䛻䛿೺ᗣ㠃䛷䛾ၥ㢟䜒␗䛺䜛䛯䜑䚸ᶵ⬟ᛶ㣗ရ䛾᭷ຠᛶ䛿ே✀ẖ䛻ホ౯䛩䜉

䛝䛷䛒䜛䚹䛥䜙䛻䚸DN173010 䛾᤼౽㢖ᗘ䜔᤼౽㔞䚸⭠ෆ⣽⳦ྀ䛚䜘䜃⭠ෆ⎔ቃ䛾ᨵၿ䛸䛔䛳䛯ᩚ⭠ຠᯝ䛻

䛴䛔䛶䛾⥲ྜⓗホ౯䛿䛥䜜䛶䛔䛺䛔䚹ᮏ⠇䛷䛿䚸೺ᗣ䛺᪥ᮏே䜢ᑐ㇟䛸䛧䛶 DN173010 䜢ྵ᭷䛩䜛䝶䞊䜾䝹

䝖䛾ᦤྲྀ䛻䜘䜛⥲ྜⓗᩚ⭠ຠᯝ䜢᳨ウ䛩䜛䛯䜑䚸DN173010 ᭷ຠᛶヨ㦂䜢ᐇ᪋䛧䛯䚹ヨ㦂䝕䝄䜲䞁䛿䚸↓స

Ⅽ໬஧㔜┣᳨ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䠄RCT䠅䛸䛧䚸஧㔜┣᳨໬䛩䜛䛣䛸䛷 BB-12 ᭷ຠᛶヨ㦂䜘䜚䜒䛥䜙

䛻ヨ㦂䛾ಙ㢗ᛶ䜢ྥୖ䛥䛫䛯䚹1 ᪥䛒䛯䜚ᦤྲྀ㔞䛿䚸➨ 1 ⠇䛷ồ䜑䛯᭱ప᭷ຠᦤྲྀ㔞䛷䛒䜛 100g/᪥䜢ୖᅇ

䜚䚸䛛䛴ᕷ㈍༢఩䛷䛒䜛 1 ಶ䛒䛯䜚 85g 䛾ᩚᩘಸ䛷᭱ᑡ㔞䛾 170g/᪥䛸䛧䛯䚹 
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Table 2-2-1  Composition of DN173010 yogurt and control yogurt with 170g.
DN173010 yogurt Control yogurt

Energy 142 kcal 142 kcal
Protein 7.3 g 7.3 g
Lipids 4.9 g 4.9 g
Carbohydrates 18.2g 18.2g
Na 104 mg 104 mg
Ca 255 mg 255 mg

DN173010 1.7 x 1010 cfu* 0 cfu

L. bulgaricus 1.7 x 108 cfu䠘 1.7 x 108 cfu䠘

S. thermophilus 1.7 x 109 cfu䠘 1.7 x 109 cfu䠘

Lc. lactis 1.7 x 108 cfu䠘 1.7 x 108 cfu䠘

*cfu: Colony forming unit.

ⅡⅡⅡⅡ----2222----2222        ᮦᩱᮦᩱᮦᩱᮦᩱ䛸䛸䛸䛸᪉ἲ᪉ἲ᪉ἲ᪉ἲ    

ⅡⅡⅡⅡ----2222----2222----1111        ヨ㦂㣗ရヨ㦂㣗ရヨ㦂㣗ရヨ㦂㣗ရ                

ヨ㦂㣗ရ䛾⤌ᡂ䜢 Table 2-2-1 䛻♧䛩䚹DN173010 䝶䞊䜾䝹䝖䛿 DN173010䚸Streptococcus thermophilus䚸

Lactococcus lactis䚸Lactobacillus bulgaricus 䛷Ⓨ㓝䛥䛫䚸DN173010 䜢 108cfu/g ௨ୖ䛸䛧䛯䚹ᑐ↷䝶䞊䜾䝹䝖

䛿 S. thermophilus䚸Lc. lactis䚸L. bulgaricus 䛷Ⓨ㓝䛥䛫䛯䚹䝶䞊䜾䝹䝖䛾 pH 䛿 4.20䡚4.65䚸ᰤ㣴ᡂศ䛿 1 ᪥

ᦤྲྀ㔞 170g 䛒䛯䜚䜶䝛䝹䜼䞊142kcal䚸䛯䜣䜁䛟㉁ 7.3g䚸⬡⫫ 4.9g䚸ⅣỈ໬≀ 18.2g䚸䝘䝖䝸䜴䝮 104mg䚸䜹䝹

䝅䜴䝮 255mg 䛸䛧䛯䚹 
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ⅡⅡⅡⅡ----2222----2222----2222        ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅                

ᮏヨ㦂䛿䚸᫛࿴ዪᏊ኱Ꮫ䛻ᅾ⡠䛩䜛೺ᖖேዪᛶ 50 ྡ䜢ᑐ㇟䛸䛧䛶⾜䛳䛯䚹⿕㦂⪅䛾ᖹᆒᖺ㱋䛿 19.43 ṓ

䠄ᶆ‽೫ᕪ1.62ṓ䠅䚸ᖹᆒBMI 䛿20.33䠄ᶆ‽೫ᕪ2.11䠅䚸㐌ᙜ䛯䜚䛾ᖹᆒ᤼౽㢖ᗘ䛿5.97ᅇ䠄ᶆ‽೫ᕪ1.54䠅

䛷䛒䛳䛯䚹ヨ㦂ᮇ㛫୰䚸⿕㦂⪅䛻ᑐ䛧䛶ᮏヨ㦂䛷ᥦ౪䛥䜜䜛ヨ㦂㣗ရ௨እ䛾䝶䞊䜾䝹䝖䜔ங㓟⳦㣧ᩱ䛚䜘

䜃⣡㇋䜢ᦤྲྀ䛧䛺䛔䜘䛖䚸䛥䜙䛻䜸䝸䝂⢾䚸㣗≀⧄⥔䚸䛭䛾௚⭠ෆ⣽⳦ྀ䛻ᙳ㡪䜢ཬ䜌䛩㣗ရ䜢ᦤྲྀ䛧䛺䛔

䜘䛖䛻ᣦ♧䛧䛯䚹䜎䛯䚸౽⛎⸆䚸ୗ๣䚸ᩚ⭠๣䚸ไ㓟๣䚸䛭䛾௚⭠ෆ⣽⳦ྀ䛚䜘䜃౽ᛶ≧䛻ᙳ㡪䜢ཬ䜌䛩⸆

≀䜢ᖖ⏝䛧䛺䛔䜘䛖ᣦ♧䛧䛯䚹䛭䜜௨እ䛾㣗஦䛻䛴䛔䛶䛿≉䛻ᣦ♧䛧䛺䛛䛳䛯䚹䛺䛚䚸ᮏヨ㦂䛿䝦䝹䝅䞁䜻

ᐉゝ䛾⢭⚄䛻ᚑ䛔䚸ヨ㦂ィ⏬䛿 Danone 䛚䜘䜃᫛࿴ዪᏊ኱Ꮫ೔⌮ጤဨ఍䛾ᢎㄆ䜢ᚓ䛯䚹⿕㦂⪅䛻䛿ヨ㦂

ෆᐜ䜢༑ศ䛻ㄝ᫂䛧䚸ヨ㦂ᐇ᪋๓䛻᭩㠃䛻䜘䜛ྠព䜢ᚓ䛶ᐇ᪋䛧䛯䚹 
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Fig. 2-2-1  Schedule of DN173010 efficacy study.

Fecal samples were collected at marked timing. 

DN173010: DN173010 yogurt intake period. Control: Control yogurt intake period.
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ⅡⅡⅡⅡ----2222----2222----3333        DN173DN173DN173DN173010010010010 ᭷ຠᛶ᭷ຠᛶ᭷ຠᛶ᭷ຠᛶヨ㦂ヨ㦂ヨ㦂ヨ㦂䝕䝄䜲䞁䝕䝄䜲䞁䝕䝄䜲䞁䝕䝄䜲䞁                

↓సⅭ໬஧㔜┣᳨ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䠄RCT䠅䛸䛧䛯䚹ヨ㦂䝇䜿䝆䝳䞊䝹䜢 Fig. 2-2-1 䛻♧䛧䛯䚹

ヨ㦂㛤ጞ๓䛻᪥ᖖ䛾 1 㐌㛫䛒䛯䜚䛾᤼౽㢖ᗘ䛚䜘䜃⏕ά⩦័➼䜢䜰䞁䜿䞊䝖䛻䛶ㄪᰝ䛧䚸⿕㦂⪅䜢↓సⅭ

䛷 2 ⩌䠄A ⩌䚸B ⩌䠅䛻ศ䛡䚸᤼౽㢖ᗘ䛻೫䜚䛜䛺䛔䛣䛸䜢☜ㄆ䛧䛯䚹DN173010 䝶䞊䜾䝹䝖䛸ᑐ↷䝶䞊䜾䝹䝖䜢

⏝䛔䛯஧㔜┣᳨䜽䝻䝇䜸䞊䝞䞊ヨ㦂䛸䛧䛯䚹䛿䛨䜑䛻ほᐹᮇ䠄2 㐌㛫䠅䛸䛧䛶ヨ㦂㣗ရ䜢ᦤྲྀ䛧䛺䛔ᮇ㛫䜢タ

䛡䛯䚹ḟ䛻ᦤྲྀ➨ 1 ᮇ䠄2 㐌㛫䠅䛸䛧䛶 A ⩌䛿 DN173010 䝶䞊䜾䝹䝖䚸B ⩌䛿ᑐ↷䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹ḟ䛻

ఇṆᮇ䠄6 㐌㛫䠅䛸䛧䛶 A ⩌ B ⩌䛸䜒䛻ヨ㦂㣗ရ䜢ᦤྲྀ䛧䛺䛔ᮇ㛫䜢タᐃ䛧䛯䚹᭱ᚋ䛻ᦤྲྀ➨ 2 ᮇ䠄2 㐌㛫䠅䛸

䛧䛶A ⩌䛿ᑐ↷䝶䞊䜾䝹䝖䚸B⩌䛿DN173010䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䛯䚹ᦤྲྀᮇ䛻䛿ヨ㦂㣗ရ䜢1᪥䛻 170g䠄85g

×2 ಶ䠅䛪䛴䚸௵ព䛾᫬㛫䛻ᦤྲྀ䛧䛯䚹䛺䛚䚸ヨ㦂㣗ရ䛜 DN173010 䝶䞊䜾䝹䝖䛷䛒䜛䛛ᑐ↷䝶䞊䜾䝹䝖䛷䛒

䜛䛛䛿⿕㦂⪅䛻࿌▱䛧䛺䛛䛳䛯䚹 
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ⅡⅡⅡⅡ----2222----2222----4444    ヨ㦂୰ヨ㦂୰ヨ㦂୰ヨ㦂୰䛾䛾䛾䛾⏕ά⏕ά⏕ά⏕ά䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃౽ᛶ౽ᛶ౽ᛶ౽ᛶ䛾䛾䛾䛾ㄪᰝㄪᰝㄪᰝㄪᰝ                

⿕㦂⪅䛻ẖ᪥᪥ㄅ䛾グධ䜢౫㢗䛧䚸౽ᛶ䠄᤼౽≧ἣ䛸䛧䛶᤼౽㢖ᗘ䛸᤼౽㔞䚸⣅౽ᛶ≧䛸䛧䛶⣅౽䛾Ⰽ䛸

⣅౽䛾ᙧ≧䚸ไ㝈㣗ရ䛚䜘䜃⸆≀䛾ᦤྲྀ䛾᭷↓䚸⏕ά⩦័䚸యㄪ䛚䜘䜃ヨ㦂㣗ရᦤྲྀ䛾᭷↓䜢ㄪᰝ䛧䛯䚹

᤼౽㔞䛿┤ᚄ 20mm䚸㛗䛥 50mm 䛾෇ᰕᲬ䛾ᮏᩘ䛻᥮⟬䛧䛯䚹⣅౽䛾ᙧ≧䛿 1䠖Ỉ≧䚸 2䠖Ἶ≧䚸 3䠖༙⦎≧䚸 

4䠖䝞䝘䝘≧䚸 5䠖䜹䝏䜹䝏≧䚸 6䠖䝁䝻䝁䝻≧ 䛸䛧Ⅼᩘ䜢グ㘓䛧䛯䚹Ⰽ䛿 JIS Z8721 䛛䜙䚸1䠖5Y8/12䠄㯤Ⰽ䠅䚸 

2䠖2.5Y7/12䠄ⷧ䛔㯤ᅵⰍ䠅䚸 3䠖10YR5/8䠄㯤ᅵⰍ䠅䚸 4䠖7.5YR7/12䠄ⲔⰍ䠅䚸 5䠖5Y4/4䠄䛣䛢ⲔⰍ䠅䚸 6䠖

2.5GY4/3䠄㯮䛻㏆䛔䛣䛢ⲔⰍ䠅䛾ᶆ‽Ⰽ䜢⿕㦂⪅䛻㓄ᕸ䛧᭱䜒㏆䛔Ⰽ䜢Ⅼᩘ䛷グ㘓䛧䛯䚹 

    

ⅡⅡⅡⅡ----2222----2222----5555    ⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫䛾䛾䛾䛾 ᐃ ᐃ ᐃ ᐃ                

ほᐹᮇ䚸ᦤྲྀ➨ 1 ᮇ䚸䛚䜘䜃ᦤྲྀ➨ 2 ᮇ䛾᭱ᚋ䛻䜹䝷䞊䝬䞊䜹䞊䜢ᦤྲྀ䛧䚸㣗≀䛾⭠⟶㏻㐣᫬㛫䜢 ᐃ䛧

䛯䚹䜹䝷䞊䝬䞊䜹䞊䛿㣗ရῧຍ≀䛷䛒䜛㟷Ⰽ 2 ྕ䜢䝊䝷䝏䞁䝋䝣䝖䜹䝥䝉䝹䛷ᢪྜ䛧䛯䜒䛾䜢⏝䛔䛯䚹䜹䝷䞊䝬

䞊䜹䞊䜹䝥䝉䝹䜢 1 ᅇ䛻 1 ಶᦤྲྀ䛧䛶䛛䜙⣅౽䛻㟷Ⰽ䛜☜ㄆ䛥䜜䜛䜎䛷䛾᫬㛫䜢⭠⟶㏻㐣᫬㛫䛸䛧䛯䚹    

    

ⅡⅡⅡⅡ----2222----2222----6666    ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ䛾䛾䛾䛾᳨⣴᳨⣴᳨⣴᳨⣴                

⿕㦂⪅ 50 ྡ䛾䛖䛱ྠព䛾ᚓ䜙䜜䛯 20 ྡ䛻⣅౽䝃䞁䝥䝹᥇ྲྀ䜢౫㢗䛧䚸14 ྡ䛻䛴䛔䛶䝃䞁䝥䝹䜢ᚓ䛯䚹

ほᐹᮇ䛾᭱ᚋ䛾 3 ᪥㛫䚸ᦤྲྀ➨ 1 ᮇ䛾୰㛫䛸᭱ᚋ䛾 3 ᪥㛫䚸ᦤྲྀ➨ 2 ᮇ䛾୰㛫䛸᭱ᚋ䛾 3 ᪥㛫䛷ྛ 1 ᅇ

⣅౽䝃䞁䝥䝹䜢᥇ྲྀ䛧䛯䚹⣅౽ 1 ᅇศ䛾඲㔞䜢䝫䝸⿄䛻᥇ྲྀ䛧䚸⬺㓟⣲๣䠄䜰䝛䝻䝟䝑䜽䜿䞁䜻䚸୕⳻䜺䝇໬

Ꮫ䞞䠅䛸䛸䜒䛻㓟⣲㠀㏱㐣ᛶ䛾ᐜჾ䛻ධ䜜䛶ಖ෭๣䛻䛶ప 䛻⥔ᣢ䛧䛯䚹ගᒸ䜙䛾᪉ἲ䛻‽䛨䛶᥇ྲྀ䛧䛯⣅

౽䜘䜚⭠ෆ⣽⳦ྀ䜢᳨⣴䛧䛯 25) 䚹䛩䛺䜟䛱䚸⣅౽䜢ᆒ㉁໬䛧䛯ᚋ䚸0.09%ᐮኳ䜢ῧຍ䛧䛯⁛⳦⏕⌮㣗ሷỈ䛻

ᠱ⃮䚸ẁ㝵ᕼ㔘䛧䚸ᖹᯈᇵᆅ䛻ሬᕸ䛧䚸ᇵ㣴ᚋྛ⣽⳦ᩘ䜢 ᐃ䛧䛯䚹᳨⣴ᑐ㇟䛸䛩䜛⳦䛚䜘䜃ᇵᆅ䛿䚸⥲᎘

Ẽᛶ⳦䛻䛿 EG ᐮኳᇵᆅ䛚䜘䜃 BL ᐮኳᇵᆅ䚸⥲ዲẼᛶ⳦䛻䛿 TS ᐮኳᇵᆅ䚸Bifidobacterium 䛻䛿 BL ᐮኳ

ᇵᆅ䛚䜘䜃 BS ᐮኳᇵᆅ䚸Bacteroidesae 䛻䛿䝞䜽䝔䝻䜲䝕䝇ᐮኳᇵᆅ䚸Eubacterium 䛻䛿 ES ᐮኳᇵᆅ䚸

Clostridium lecthinase 䠄-䠅䛻䛿 Clostoridia ᐮኳᇵᆅ䚸Clostridium lecthinase 䠄+䠅䛻䛿 CW ᐮኳᇵᆅ䚸

Lactobacillus 䛻䛿ኚἲ LBS ᐮኳᇵᆅ䚸Streptococcus 䛻䛿 TATAC ᐮኳᇵᆅ䚸Enterobacteriaceae 䛻䛿 DHL
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ᐮኳᇵᆅ䚸Staphylococcus 䛻䛿 PEES ᐮኳᇵᆅ䚸Bacillus 䛻䛿 TS ᐮኳᇵᆅ䚸Yeast 䛻䛿 PDA ᐮኳᇵᆅ䜢

䛭䜜䛮䜜⏝䛔䛯䚹⏕⳦ᩘ䛿⣅౽1g䛒䛯䜚䛾ᖖ⏝ᑐᩘ䠄log10 cfu/g䠅䛷♧䛧䛯䚹⥲⳦ᩘ䛿⥲᎘Ẽᛶ⳦ᩘ䛸⥲ዲ

Ẽᛶ⳦ᩘ䛾ྜィ䛸䛧䛯䚹ᦤྲྀ➨ 1 ᮇ䛸ᦤྲྀ➨ 2 ᮇ䛷䛿䚸୰㛫䛸᭱ᚋ䛾䝕䞊䝍䜢ᖹᆒ䛧䛯䚹༨᭷⋡䛿⥲⳦ᩘ䛻

ᑐ䛩䜛ẚ⋡䛸䛧䛯䚹ฟ⌧⋡䛿⿕㦂⪅䛾ෆᙜヱ⳦䜢᳨ฟ䛧䛯ẚ⋡䛸䛧䛯䚹 

    

ⅡⅡⅡⅡ----2222----2222----7777    ⣅౽⣅౽⣅౽⣅౽୰୰୰୰䛾䛾䛾䛾 pHpHpHpH䚸䚸䚸䚸ỈศỈศỈศỈศ䚸䚸䚸䚸䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰㔞㔞㔞㔞䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃 SCFASCFASCFASCFA 㔞㔞㔞㔞䛾䛾䛾䛾 ᐃ ᐃ ᐃ ᐃ                

pH 䛿 pH 䝯䞊䝍䞊䠄Twin䚸ᇼሙ〇సᡤ䞞䠅䛾㟁ᴟ䜢┤᥋⣅౽䛻᥋ゐ䛥䛫䛶 ᐃ䛧䛯䚹Ỉศ䛿䚸⣅౽ 1g 䜢

-80℃䛷 24 ᫬㛫௨ୖ෾⤖䛥䛫䛯ᚋ䚸┿✵஝⇱ᶵ䠄DP 䝅䝸䞊䝈䚸䝲䝬䝖⛉Ꮫ䞞䠅䛻䛶 48 ᫬㛫┿✵஝⇱䛥䛫䚸஝

⇱๓ᚋ䛾㔜㔞ᕪ䛻䜘䜚⟬ฟ䛧䛯䚹䜰䞁䝰䝙䜰㔞䛿䚸⣅౽ 1g 䜢 2%㐣ሷ⣲㓟䛻䛶ᠱ⃮䛧㐲ᚰศ㞳䛧䛯ᚋ䚸ୖ⃈

䜢⣅౽㔜㔞䛻ᑐ䛧 2%㐣ሷ⣲㓟䛷 1000 ಸᕼ㔘䛧䜰䞁䝰䝙䜰 ᐃ䜻䝑䝖䠄䜰䞁䝰䝙䜰䝔䝇䝖䝽䝁䞊䚸࿴ග⣧⸆ᕤ

ᴗ䞞䠅䜢⏝䛔䛶 ᐃ䛧䛯䚹SCFA 㔞䛿䚸᭷ᶵ㓟ศᯒ䝉䝑䝖 ShodexOA䠄᫛࿴㟁ᕤ䞞䠅䜢⏝䛔䛶䜼㓟㔞䚸㓑㓟㔞䚸

䝥䝻䝢䜸䞁㓟㔞䚸䜲䝋㓗㓟㔞䚸㓗㓟㔞䚸䜲䝋ྜྷⲡ㓟㔞䛚䜘䜃ྜྷⲡ㓟㔞䜢 ᐃ䛧䚸䛣䜜䜙䛾ྜィ䛸䛧䛯䚹 

 

ⅡⅡⅡⅡ----2222----2222----8888    ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ⤫ィฎ⌮᪉ἲ                

⭠⟶㏻㐣᫬㛫䚸᤼౽㢖ᗘ䚸᤼౽㔞䚸⣅౽䛾ᙧ≧䚸Ⰽ䚸ྛ⭠ෆ⣽⳦⳦ᩘ䛚䜘䜃༨᭷⋡䚸pH䚸Ỉศ䚸䜰䞁䝰䝙

䜰㔞䚸SCFA 㔞䛾ẚ㍑䛿䚸ᑐᛂ䛾䛒䜛 Wilcoxon ➢ྕ௜㡰఩࿴᳨ᐃ䜢⏝䛔䛶⾜䛳䛯䚹༴㝤⋡䠄p䠅䛜 0.05 ᮍ‶

䛾ሙྜ䜢᭷ពᕪ䛜䛒䜛䛸ุ᩿䛧䚸0.05 ௨ୖ 0.1 ᮍ‶䛾ሙྜ䜢ᕪ䛜䛒䜛ഴྥ䛜䛒䜛䛸䛧䛯䚹⤫ィ䝋䝣䝖䛿䚸

SPSS16.0J 䜢⏝䛔䛯䚹 
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ⅡⅡⅡⅡ----2222----3333    ⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ    

ⅡⅡⅡⅡ----2222----3333----1111    ⿕㦂⪅⿕㦂⪅⿕㦂⪅⿕㦂⪅                

ヨ㦂ᮇ㛫୰䚸⿕㦂⪅䛾೺ᗣ≧ែ䛻ᮏヨ㦂䛚䜘䜃ヨ㦂㣗ရ䛜ཎᅉ䛸ぢ䜙䜜䜛␗ᖖᡤぢ䛿ほᐹ䛥䜜䛺䛛䛳

䛯䚹50 ྡ䛾⿕㦂⪅䛾䛖䛱䚸3 ྡ䛜㏵୰䛷ヨ㦂䜢୰Ṇ䛧䛯䚹୰Ṇ⌮⏤䛿⮬ᕫ㒔ྜ䛜 2 ྡ䚸㢼㑧䛻䜘䜛኱⭠୙ㄪ

䛜 1 ྡ䛷䛒䛳䛯䚹䜎䛯䚸4 ྡ䛜ᦤྲྀ➨ 1 ᮇ䜎䛯䛿ᦤྲྀ➨ 2 ᮇ୰䛻ᢠ⏕≀㉁䜢᭹⏝䛧䛯䛯䜑ゎᯒ䛻䛿⏝䛔䛺䛛

䛳䛯䚹ᚑ䛳䛶䚸7 ྡ䜢ゎᯒᑐ㇟እ䛸䛧䚸43 ྡ䜢ゎᯒ䛻⏝䛔䛯䚹 

 

ⅡⅡⅡⅡ----2222----3333----2222    ⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫⭠⟶㏻㐣᫬㛫䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃౽ᛶ౽ᛶ౽ᛶ౽ᛶ                

⭠⟶㏻㐣᫬㛫䛻䛴䛔䛶䛿䚸43 ྡ䛾䛖䛱 8 ྡ䛷䜹䝷䞊䝬䞊䜹䞊䛾⣅౽䜈䛾᤼ฟ䛜☜ㄆ䛷䛝䛺䛛䛳䛯䛯䜑ゎ

ᯒᑐ㇟እ䛸䛧䚸35 ྡ䜢ゎᯒᑐ㇟䛸䛧䛯䚹ほᐹᮇ䛷䛾⭠⟶㏻㐣᫬㛫 ᐃ䛻䛚䛔䛶䚸40 ᫬㛫ᮍ‶䛷䛒䛳䛯⿕㦂

⪅䜢”Fast transit time 䠄FTT䠅” ⩌䛸䛧䚸40 ᫬㛫௨ୖ䛷䛒䛳䛯⿕㦂⪅䜢”Slow transit time䠄STT䠅” ⩌䛸䛧䛯䚹

⭠⟶㏻㐣᫬㛫ゎᯒᑐ㇟䛾 35 ྡ Total 䛸䚸FTT ⩌ 18 ྡ䛚䜘䜃 STT ⩌ 17 ྡ䛻ᒙู䛧䛯⤖ᯝ䜢䚸Fig. 2-2-2 䛻

♧䛧䛯䚹STT ⩌䛻䛚䛔䛶 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ㍑䛧䛶▷⦰䛥䜜䜛ഴྥ䛜

ほᐹ䛥䜜䠄p=0.055䠅䚸FTT ⩌䛷䛿ኚ䜙䛺䛛䛳䛯䚹 

Total43 ྡ䛸䚸FTT ⩌ 18 ྡ䛚䜘䜃 STT ⩌ 17 ྡ䛻ᒙู䛧䛯᤼౽㢖ᗘ䛾⤖ᯝ䜢䚸Fig. 2-2-3 䛻♧䛧䛯䚹STT

⩌䛻䛚䛔䛶䚸DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ㍑䛧䛶᭷ព䛻᤼౽㢖ᗘ䛜ቑຍ䛧䛯䚹䜎

䛯ほᐹᮇ䛸ẚ㍑䛧䛶䚸DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸䜒䛻᭷ព䛻ቑຍ䛧䛯䛜䚸䛭䛾ቑ

ศ䛿ほᐹᮇ䛸 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾㛫䛷 2.23 ᅇ/week䚸ほᐹᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾㛫䛷 1.34

ᅇ/week 䛸 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾᪉䛜኱䛝䛟ቑຍ䛧䛯䚹Total 䛸 FTT ⩌䛷䛿᭷ព䛺ኚ໬䛿䛺䛛䛳䛯䚹

඲య 43 ྡ䛸䚸FTT ⩌ 18 ྡ䛚䜘䜃 STT ⩌ 17 ྡ䛻ᒙู䛧䛯᤼౽㔞䛾⤖ᯝ䜢䚸Fig. 2-2-4 䛻♧䛧䛯䚹඲య䚸FTT

⩌䚸STT ⩌䛸䜒䛻䚸DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ほᐹᮇ䛻ẚ㍑䛧䛶᭷ព䛻ቑຍ䛧䚸STT ⩌䛷᭱䜒኱䛝䛟ቑຍ

䛧䛯䚹⣅౽䛾Ⰽ䛸ᙧ≧䛾⤖ᯝ䜢 Table 2-2-2 䛻♧䛧䛯䚹᭷ព䛺ᕪ䛿ほᐹ䛥䜜䛺䛛䛳䛯䚹 
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Fig. 2-2-2 Effect on intestinal transit time in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: Observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
a: The gaps of hours between each period were indicated

over the bars with signed numbers.
*Significantly different compared with Observ. (p<0.05).
# p=0.055 compared with Control.
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Fig. 2-2-3 Effect on defecation frequency in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
*Significantly different compared with Observ. (p<0.05).
**Significantly different compared with Control (p<0.05). 
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Fig. 2-2-4 Effect on quantity of feces in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
*Significantly different compared with Observ. (p<0.05). 
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Table 2-2-2    Color and shape of feces in DN173010 efficacy study. 

䚷 䚷 Total n=43 䚷
䚷 Observation Control DN173010

Color 3.47 ± 0.67 3.35 ± 0.65 3.38 ± 0.73
䚷 Shape 2.83 ± 0.83 2.68 ± 0.71 2.77 ± 0.88 䚷

䚷 䚷 Fast transit time n=18 䚷
䚷 Observation Control DN173010

Color 3.35 ± 0.67 3.25 ± 0.72 3.36 ± 0.80
䚷 Shape 2.86 ± 0.87 2.68 ± 0.71 2.83 ± 0.84 䚷

䚷 䚷 Slow transit time n=17 䚷
䚷 Observation Control DN173010

Color 3.67 ± 0.64 3.52 ± 0.73 3.43 ± 0.62
䚷 Shape 2.78 ± 0.78 2.50 ± 0.67 2.67 ± 0.98 䚷
Values represent mean ± SD. 
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ⅡⅡⅡⅡ----2222----3333----3333    ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ                

⭠ෆ⣽⳦䛾༨᭷⋡䜢 Fig. 2-2-5 䛻♧䛧䛯䚹Bifidobacterium 䛷䛿 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾

䝹䝖ᦤྲྀᮇ䛸ẚ㍑䛧䛶᭷ព䛻ୖ᪼䛧䛯䚹ほᐹᮇ䛸 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䜢ẚ㍑䛩䜛䛸䚸Bacteroidesae

䛿పୗ䚸Bifidobacterium 䛿ୖ᪼䚸Clostridium lecithinase䠄-䠅䛿పୗ䛧䛯䚹ほᐹᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䜢

ẚ㍑䛩䜛䛸䚸Bacteroidesae 䛜పୗ䛧䛯䚹 

ྛ⭠ෆ⣽⳦䛾⳦ᩘ䜢Table 2-2-3䛻♧䛧䛯䚹DN173010䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䜢ẚ㍑䛩

䜛䛸䚸Bifidobacterium 䛿᭷ព䛻ቑຍ䛧䚸Clostridium lecithinase䠄+䠅䛿᭷ព䛻ῶᑡ䛧䛯䚹䛣䛾 2 ⳦✀䛿ほᐹᮇ

䛸 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛾ẚ㍑䛷䜒᭷ព䛺ᕪ䛜䛒䛳䛯䛜䚸ほᐹᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷䛿᭷ព䛺

ᕪ䛿䛺䛛䛳䛯䚹 
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Fig. 2-2-5 The ratio of the intestinal microbiota in DN173010 efficacy study. (n=14)
Values represent mean. 
*Significantly different compared with Observation (p<0.05). 
**Significantly different compared with Control (p<0.05). 
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Fig. 2-2-5 The ratio of the intestinal microbiota in DN173010 efficacy study. (n=14)
Values represent mean. 
*Significantly different compared with Observation (p<0.05). 
**Significantly different compared with Control (p<0.05). 
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a: Values represent Log10 of bacteria count (cfu), mean±SD. 
b: Frequency of occurrence. 
*Significantly different compared with Observation (p<0.05).  
**Significantly different compared with Control (p<0.05). 

Table 2-2-3    Effect on the intestinal microbiota in DN173010 efficacy study.

Observation Control DN173010

Total 10.50 ± 0.21 a (100%) b 10.60 ± 0.36 (100%) 10.54 ± 0.24 (100%)

Total Anaerobes 10.49 ± 0.19 (100%) 10.60 ± 0.37 (100%) 10.53 ± 0.24 (100%)

Total Aerobes 8.88 ± 0.24 (100%) 8.48 ± 0.54 (100%) 8.42 ± 0.47 (100%)

Bacteroidaceae 9.91 ± 0.67 (100%) 9.66 ± 0.32 * (100%) 9.61 ± 0.61 (100%)

Bifidobacterium 9.54 ± 0.55 (100%) 9.71 ± 0.53 (100%) 9.75 ± 0.75 *  ** (100%)

Eubacterium 9.96 ± 0.81 (100%) 9.99 ± 0.73 (100%) 9.77 ± 0.77 (100%)

Clostridium lecithinase(-) 8.14 ± 0.24 (100%) 8.59 ± 1.08 (100%) 7.89 ± 1.11 (100%)

Clostridium lecithinase(+) 5.54 ± 1.03 (100%) 5.19 ± 0.49 (64%) 4.08 ± 0.54 *  ** (36%)

Lactobacillus 6.38 ± 0.84 (100%) 6.22 ± 0.68 * (86%) 5.81 ± 1.28 (100%)

Streptococcus 8.08 ± 0.44 (100%) 7.74 ± 1.08 * (100%) 8.16 ± 0.35 * (100%)

Staphylococcus 4.30 ± 0.49 (100%) 4.60 ± 0.95 (86%) 4.62 ± 1.17 (93%)

Enterobacteriaceae 8.27 ± 0.72 (100%) 7.83 ± 0.84 (100%) 7.54 ± 0.63 (100%)

Bacillus 8.50 ± 0.98 (100%) 8.18 ± 0.30 (100%) 8.07 ± 0.18 (100%)

Yeasts 3.57 ± 0.86 (100%) 3.44 ± 0.61 (71%) 3.37 ± 0.68 (57%)

n=14

Observation Control DN173010

Total 10.50 ± 0.21 a (100%) b 10.60 ± 0.36 (100%) 10.54 ± 0.24 (100%)

Total Anaerobes 10.49 ± 0.19 (100%) 10.60 ± 0.37 (100%) 10.53 ± 0.24 (100%)

Total Aerobes 8.88 ± 0.24 (100%) 8.48 ± 0.54 (100%) 8.42 ± 0.47 (100%)

Bacteroidaceae 9.91 ± 0.67 (100%) 9.66 ± 0.32 * (100%) 9.61 ± 0.61 (100%)

Bifidobacterium 9.54 ± 0.55 (100%) 9.71 ± 0.53 (100%) 9.75 ± 0.75 *  ** (100%)

Eubacterium 9.96 ± 0.81 (100%) 9.99 ± 0.73 (100%) 9.77 ± 0.77 (100%)

Clostridium lecithinase(-) 8.14 ± 0.24 (100%) 8.59 ± 1.08 (100%) 7.89 ± 1.11 (100%)

Clostridium lecithinase(+) 5.54 ± 1.03 (100%) 5.19 ± 0.49 (64%) 4.08 ± 0.54 *  ** (36%)

Lactobacillus 6.38 ± 0.84 (100%) 6.22 ± 0.68 * (86%) 5.81 ± 1.28 (100%)

Streptococcus 8.08 ± 0.44 (100%) 7.74 ± 1.08 * (100%) 8.16 ± 0.35 * (100%)

Staphylococcus 4.30 ± 0.49 (100%) 4.60 ± 0.95 (86%) 4.62 ± 1.17 (93%)

Enterobacteriaceae 8.27 ± 0.72 (100%) 7.83 ± 0.84 (100%) 7.54 ± 0.63 (100%)

Bacillus 8.50 ± 0.98 (100%) 8.18 ± 0.30 (100%) 8.07 ± 0.18 (100%)

Yeasts 3.57 ± 0.86 (100%) 3.44 ± 0.61 (71%) 3.37 ± 0.68 (57%)

n=14
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Table 2-2-4    Effect on the intestinal environment in DN173010 efficacy study.

Values represent mean ± SD.
*Significantly different compared with observation (p<0.05).

Observation Control DN173010

pH 6.94 ± 0.78 7.35 ± 0.79 7.11 ± 0.78

Moisture (%) 72.02 ± 6.50 69.70 ± 6.46
*

70.15 ± 9.10
*

Ammonia (μg/g) 1690 ± 720 1230 ± 590 940 ± 290

Total SCFA (μg/g) 12450 ± 6570 6430 ± 3710
*

6060 ± 3350
*

n=14

Observation Control DN173010

pH 6.94 ± 0.78 7.35 ± 0.79 7.11 ± 0.78

Moisture (%) 72.02 ± 6.50 69.70 ± 6.46
*

70.15 ± 9.10
*

Ammonia (μg/g) 1690 ± 720 1230 ± 590 940 ± 290

Total SCFA (μg/g) 12450 ± 6570 6430 ± 3710
*

6060 ± 3350
*

n=14

 

ⅡⅡⅡⅡ----2222----3333----4444    ⣅౽୰⣅౽୰⣅౽୰⣅౽୰䛾䛾䛾䛾 pHpHpHpH䚸䚸䚸䚸ỈศỈศỈศỈศ䚸䚸䚸䚸䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰䜰䞁䝰䝙䜰㔞㔞㔞㔞䛚䜘䜃䛚䜘䜃䛚䜘䜃䛚䜘䜃 SCFASCFASCFASCFA 㔞㔞㔞㔞                

⣅౽䛾 pH䚸Ỉศ䚸䜰䞁䝰䝙䜰㔞䚸SCFA 㔞䛾ศᯒ⤖ᯝ䜢 Table 2-2-4 䛻♧䛧䛯䚹 

pH 䛻䛿ኚ໬䛜䛺䛛䛳䛯䚹 

Ỉศ䛿䚸DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ほᐹᮇ䛸ẚ䜉䛶᭷ព䛻ῶᑡ䛧䛯䚹 

䜰䞁䝰䝙䜰㔞䛻䛿ኚ໬䛜䛺䛳䛯䚹 

SCFA 㔞䛿䚸DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ほᐹᮇ䛸ẚ䜉䛶᭷ព䛻ῶᑡ䛧䛯䚹 
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ⅡⅡⅡⅡ----2222----4444    ⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ    

౽⛎⑕䛿⣅౽䛾⭠䛷䛾⁫␃᫬㛫䛜㛗䛟䛺䜛⭠䛾୙ㄪ䛷䛒䜛䚹䛭䛾⤖ᯝ䚸⭠ෆ⭉ᩋ䛜㉳䛣䜚᭷ᐖ⳦䛜ቑṪ

䛧䚸䛭䜜䜙䛜⏘⏕䛩䜛᭷ᐖ≀㉁䛷ᵝ䚻䛺⑌⑓䛾䝸䝇䜽䛜Ⓨ⏕䛩䜛 25)䚹౽㏻䛾≧ែ䛻䛿ಶேᕪ䛜䛒䜚୍⯡䛾

ே䛻䛚䛔䛶⏬୍ⓗ䛻౽⛎䜢ᐃ⩏䛩䜛䛣䛸䛿㞴䛧䛔䚹౽⛎䛿༢䛻᤼౽䛾㢖ᗘ䛜ᑡ䛺䛔䛸䛔䛖䛣䛸䛷䛿䛺䛔䛜䚸

୍⯡ⓗ䛻䛿᤼౽䛜 3 ᪥௨ୖ䛺䛔䚸䛒䜛䛔䛿㐌䛻 3 ᅇ௨ୗ䛧䛛䛺䛔䛸䛔䛳䛯᤼౽㢖ᗘ䛻ຍ䛘䚸᤼౽䛾ᅔ㞴䛥䚸

ṧ౽ឤ䜢ᣦᶆ䛻デ᩿䛥䜜䛶䛔䜛䚹᤼౽㢖ᗘ䛿䛣䛾䜘䛖䛻౽⛎⑕䛾デ᩿䛻䜒⏝䛔䜙䜜䚸⭠䛾ㄪᏊ䜢▱䜛ୖ䛷

ศ䛛䜚䜔䛩䛔ᣦᶆ䛷䛒䜛䚹୍᪉䛷䚸⭠⟶㏻㐣᫬㛫䛿㣗≀䜢⤒ཱྀᦤྲྀ䛧䛶䛛䜙᤼౽䛩䜛䜎䛷䛾᫬㛫䛷䛒䜚䚸⭠

䛾ື䛝䜢┤᥋ⓗ䛻♧䛩ᣦᶆ䛸䛧䛶䝶䞊䝻䝑䝟䛷⏝䛔䜙䜜䛶䛔䜛 52-55)䚹 䛧䛛䛧䚸䛣䜜䜎䛷䛻䛣䛾୧᪉䛾ᣦᶆ䛷

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾౽㏻䜈䛾ᙳ㡪䜢ྠ᫬䛻ホ౯䛧䛯ሗ࿌䛿䛺䛔䚹 

ᮏ⠇䛻䛚䛔䛶䚸⿕㦂⪅඲య䛸 STT ⩌䛻䛚䛔䛶䚸⭠⟶㏻㐣᫬㛫䛜 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻䛚䛔䛶ほ

ᐹᮇ䜔ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ䜉䛶▷⦰䛧䛯䛜䚸FTT ⩌䛷䛿 DN173010 䝶䞊䜾䝹䝖ᦤྲྀ䛻䜘䜛ኚ໬䛿䛺䛛

䛳䛯䚹䛣䜜䜙䛾䛣䛸䛛䜙䚸DN173010 䝶䞊䜾䝹䝖䛿⭠⟶㏻㐣᫬㛫䛾▷⦰䛻ᐤ୚䛧䚸≉䛻 STT ⩌䛷㢧ⴭ䛷䛒䜛䛣

䛸䛜♧၀䛥䜜䛯䚹䛣䜜䛿 Meance 䜙䛾ሗ࿌䛸ྠᵝ䛷䛒䛳䛯 55)䚹᤼౽㢖ᗘ䛿䚸STT ⩌䛷䛿 DN173010 䝶䞊䜾䝹䝖

ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻ẚ㍑䛧䛶ቑຍ䛧䛯䛜䚸FTT ⩌䛷䛿ኚ໬䛜䛺䛛䛳䛯䚹᤼౽㔞䛿 FTT ⩌䚸STT

⩌䛸䜒䛻 DN173010 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ほᐹᮇ䛸ẚ㍑䛧䛶ቑຍ䛧䛯䛜䚸STT ⩌䛾᪉䛜䜘䜚ቑຍ䛧䛯䚹䛣䛾䛣䛸

䛛䜙 DN173010 䛾౽㏻ᨵၿຠᯝ䛿⭠⟶㏻㐣᫬㛫䛜㛗䛔ሙྜ䛻㢧ⴭ䛻⌧䜜䜛䛣䛸䛜♧၀䛥䜜䛯䚹 

⭠ෆ⣽⳦ྀ䛷䛿 DN173010 䝶䞊䜾䝹䝖ᦤྲྀ䛻䜘䜚 Bifidobacterium ⳦ᩘ䛜ቑຍ䛧༨᭷⋡䛜ୖ᪼䛧䛯䚹

Bifidobacterium 䛿⭠ෆ⣽⳦ྀ䛾୰䛷䜒ᐟ୺䛻᭷┈䛺ᙳ㡪䜢ᣢ䛴⳦䛷䛒䜛䛣䛸䛜▱䜙䜜䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔

䜱䜽䝇ᦤྲྀ䛻䜘䜛᤼౽㢖ᗘ䛾ቑຍ䛸⭠ෆ Bifidobacterium ⳦ᩘ䛾ቑຍ䛸༨᭷⋡䛾ୖ᪼䜢ྠ᫬䛻ほᐹ䛧䛯ሗ࿌

䛿ከ䛟Ꮡᅾ䛧䚸Bifidobacterium 䛿౽㏻ᨵၿ䛾୺䛺ᅉᏊ䛰䛸⪃䛘䜙䜜䛶䛔䜛 9) , 10) , 14), 22), 42-44)䚹 ୍᪉䛷

Clostridium lecithinase 䠄+䠅䛜ῶᑡ䛧䛯䚹DN173010 䛾ᦤྲྀ䛷β-䜾䝹䜽䝻䝙䝎䞊䝊άᛶ䛜పୗ䛩䜛䛸䛾ሗ࿌

䛜䛒䜛 56)䚹Clostridium lecithinase 䠄+䠅䛿⭉ᩋᛶ⣽⳦䛷䛒䜚䚸⭠ෆ㓝⣲άᛶ䛾䛖䛱β-䜾䝹䜽䝻䝙䝎䞊䝊䚸䝙䝖

䝻䝸䝎䜽䝍䞊䝊䚸䝖䝸䝥䝖䝣䜯䝘䞊䝊άᛶ䜢ቑຍ䛥䛫䜛䛣䛸䛜ሗ࿌䛥䜜䛶䛔䛶 57)䚸኱⭠䜺䞁䜈䛾㛵୚䛜᥎ 䛥䜜

䛶䛔䜛䚹኱⭠䜺䞁䛾䜏䛺䜙䛪䚸ᾘ໬䡡྾཰䛥䜜䛯ᚋ䛾㣗≀ṧ´䛜⭠ෆ䛷⭉ᩋ䛩䜛䛣䛸䛺䛟㏿䜔䛛䛻యእ䛻᤼
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ἥ䛥䜜䜛䛣䛸䛿೺ᗣ䜢⥔ᣢ䛩䜛ୖ䛷㔜せ䛷䛒䜛䚹௒ᚋ䚸౽㏻ᨵၿຠᯝ䛚䜘䜃⭠ෆ⣽⳦ྀᨵၿຠᯝ䛾䛒䜛

DN173010 䛾ᦤྲྀ䛻䜘䜛⭠ෆ⭉ᩋ㜵Ṇ䛻䛴䛔䛶䛥䜙䛺䜛◊✲䛜ᮇᚅ䛥䜜䜛䚹䜎䛯䚸DN173010 䝶䞊䜾䝹䝖䛾ᦤ

ྲྀ䛻䜘䜚 Bacteroidesae ༨᭷⋡䛾ῶᑡ䜒ほᐹ䛥䜜䛯䚹Bacteroidesae 䛿᪥࿴ぢ⳦䛸䛥䜜䚸⭠ෆ⣽⳦ྀ䛜ᝏ໬

䛩䜛䛸⑓ཎᛶ䜢Ⓨ᥹䛩䜛䛣䛸䛜▱䜙䜜䛶䛔䜛䚹䜎䛯䚸Bacteroidesae 䛾 1 ⳦✀䛜䜰䝺䝹䜼䞊䛻㛵୚䛩䜛䛣䛸䜢

♧၀䛩䜛ሗ࿌䜒䛒䜛 47)䚹䛣䜜䜙䛾䛣䛸䛛䜙䚸DN173010 䛾ᦤྲྀ䛷⭠ෆ⣽⳦ྀ䛜ᨵၿ䛧䚸ᐟ୺䛾೺ᗣ䛻Ⰻ䛔ᙳ

㡪䜢୚䛘䜛䜒䛾䛸᥎ᐹ䛥䜜䛯䚹DN173010䛿䝶䞊䝻䝑䝟䛻䛚䛔䛶䛩䛷䛻⏕䛝䛶⭠䛻ᒆ䛟䛣䛸䛜☜ㄆ䛥䜜䛶䛔䜛䝥

䝻䝞䜲䜸䝔䜱䜽䝇䛷䛒䜛 51)䚹䛧䛛䛧ᮏヨ㦂䛷䛿 DN173010 䛜⭠䜈⏕䛝䛶฿㐩䛩䜛䛣䛸䛿☜ㄆ䛧䛶䛔䛺䛔䚹ᮏヨ

㦂䛷☜ㄆ䛥䜜䛯⭠ෆ⣽⳦ྀ䛾ᨵၿ䛸 DN173010 䛜⏕䛝䛶⭠䛻ᒆ䛟䛣䛸䛾㛵ಀゎ᫂䛜௒ᚋᮇᚅ䛥䜜䜛䚹 

DN173010 䜢ྵ䜎䛺䛔ᑐ↷䝶䞊䜾䝹䝖䛾ᦤྲྀ䛷䜒 STT ⩌䛻䛚䛔䛶⭠⟶㏻㐣᫬㛫▷⦰䚸᤼౽㢖ᗘ䛾ቑຍ䚸

᤼౽㔞䛾ቑຍ䚸Bacteroidesae ⳦ᩘ䛾ῶᑡ䛜ほᐹ䛥䜜䛯䚹ᑐ↷䝶䞊䜾䝹䝖䛻ྵ᭷䛥䜜䜛 S. thermophilus䚸Lc. 

lactis䚸L. bulgaricus 䛿⫶㓟䚸⫹Ồ㓟䜈䛾⪏ᛶ䛿䛺䛔䛯䜑䚸⏕⳦䛸䛧䛶䛿⭠䛻ᒆ䛛䛺䛔䚹䛧䛛䛧䚸S. 

thermophilus䚸L. bulgaricus 䜢ྵ᭷䛧䛯䝶䞊䜾䝹䝖䛻ᩚ⭠ຠᯝ䛜䛒䜛䛸䛾ሗ࿌䜒䛒䜚 11)䚸ᮏヨ㦂䛾ᑐ↷䝶䞊䜾

䝹䝖䛻䜒ᩚ⭠ຠᯝ䛜䛒䛳䛯䚹䛧䛛䛧䚸DN173010 䝶䞊䜾䝹䝖䛾᪉䛜⭠⟶㏻㐣᫬㛫䚸᤼౽㢖ᗘ䚸᤼౽㔞䚸⭠ෆ⣽

⳦ྀ䜈䛾ᙳ㡪䛜ᙉ䛛䛳䛯䛣䛸䛛䜙䚸ᮏヨ㦂䛷䛾ᩚ⭠ຠᯝ䛿 DN173010 䛻䜘䜛䛣䛸䛜♧၀䛥䜜䛯䚹 

Meance 䜙䛿䚸䜲䝍䝸䜰䛻䛚䛔䛶 200 ྡ䛾 50-70 ṓ䛾೺ᖖ⪅䜢ᑐ㇟䛸䛧䛶 DN173010 ྵ᭷䝶䞊䜾䝹䝖䛻ᦤྲྀ

㔞౫Ꮡⓗ䛺⭠⟶㏻㐣᫬㛫▷⦰ຠᯝ䜢ぢฟ䛧䚸1 ᪥ 125g 䛾ᦤྲྀ䛷᭷ຠ䛷䛒䜛䛸ሗ࿌䛧䛯 55)䚹ᮏヨ㦂䛷䛿೺ᖖ

䛺ⱝᖺ᪥ᮏேዪᛶ䛷䜒 1 ᪥䛻 170g 䛾䝶䞊䜾䝹䝖ᦤྲྀ䛷⭠⟶㏻㐣᫬㛫䛾▷⦰䜢ほᐹ䛧䛯䚹䛣䛾䛣䛸䛛䜙䚸

DN173010 䛾⭠⟶㏻㐣᫬㛫▷⦰ຠᯝ䛿䚸ே✀䚸䛚䜘䜃ᖺ㱋䛻㛵ಀ䛺䛟ほᐹ䛥䜜䜛䛣䛸䛜♧၀䛥䜜䛯䚹 

DN173010 ௨እ䛾䛔䛟䛴䛛䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇ᦤྲྀヨ㦂䛻䛚䛔䛶䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䜔༨᭷⋡

䛾ୖ᪼䛺䛹䛾⭠ෆ⣽⳦ྀᨵၿ䛸ྠ᫬䛻᤼౽㢖ᗘ䛜ప䛔㞟ᅋ䛷᤼౽㢖ᗘ䛾ቑຍ䛜☜ㄆ䛥䜜䛶䛔䜛 9), 10), 14), 15), 

42), 44)䚹 䛧䛛䛧䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ䛸᤼౽㢖ᗘ䛾ቑຍ䛸䛾㛵㐃ᛶ䛿༑ศ䛻᫂䜙䛛䛻䛥䜜䛶䛔䛺䛛䛳䛯䚹ᮏヨ

㦂䛷䛿䚸DN173010 䛾ᦤྲྀ䛻䜘䜚 Bifidobacterium ⳦ᩘ䛾ቑຍ䛸༨᭷⋡䛾ୖ᪼䛺䛹䛾⭠ෆ⣽⳦ྀ䛾ᨵၿ䚸⭠

⟶㏻㐣᫬㛫▷⦰䛚䜘䜃᤼౽㢖ᗘ䛾ቑຍ䛜ྠ᫬䛻ほᐹ䛥䜜䛯䚹䛣䛾䛣䛸䛛䜙䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ䛻䜘䜚⭠⟶

㏻㐣᫬㛫䛜▷⦰䛧䚸䛭䛾⤖ᯝ᤼౽㢖ᗘ䛚䜘䜃᤼౽㔞䛜ቑຍ䛧䛯䛸᥎ 䛥䜜䛯䚹䛯䛰䛧䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ
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䛜䛹䛾䜘䛖䛻⭠⟶㏻㐣᫬㛫䛾▷⦰䛻㛵ಀ䛩䜛䛾䛛䛿ᮏヨ㦂䛛䜙䛿᫂䜙䛛䛷䛺䛔䚹⭠ෆ⣽⳦䛜⏘⏕䛩䜛

SCFA 䛜⭠ୖ⓶⣽⬊䛾䜶䝛䝹䜼䞊※䛻䛺䜚⭠䛾⽸ື㐠ື䜢ஹ㐍䛩䜛䛸䛔䛖ሗ࿌䛜䛒䜛䛜 35)䚸ᮏヨ㦂䛷䛿⣅

౽䛾 SCFA 䛾ቑຍ䛿ほᐹ䛥䜜䛺䛛䛳䛯䚹⭠ෆ䛷⏘⏕䛥䜜䛯 SCFA 䛿㏿䜔䛛䛻⭠ୖ⓶⣽⬊䜈྾཰䛥䜜䜛䛯䜑䚸

SCFA 䛾⣅౽ṧ␃㔞䛾 ᐃ䛰䛡䛷䛿⭠ෆ䛷䛾 SCFA 䛾௦ㅰ䜢ṇ☜䛻ᢕᥱ䛩䜛䛣䛸䛿䛷䛝䛺䛔䛸䛾ᣦ᦬䛜䛒

䜛䚹䜎䛯䚸⣅౽ pH 䛾పୗ䜔Ỉศ䛾ቑຍ䜒౽㏻䜢ಁ㐍䛩䜛䛸⪃䛘䜙䜜䛶䛔䜛䛜䚸ᮏヨ㦂䛷䛿Ỉศ䛿ῶᑡ䛧䚸

pH 䛿ኚ໬䛜䛺䛛䛳䛯䚹䛣䜜䜙䛾ᣦᶆ䛿䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᦤྲྀ䛻䜘䜛ᩚ⭠ຠᯝ䛾ᮎ➃䛾ᣦᶆ䛷䛒䜚䚸స⏝

ᶵᗎ䛾㏵୰䛷ᮍ▱䛾せᅉ䛜௓ᅾ䛧௬ㄝ䛾䛸䛚䜚䛾Ⓨ⌧䜢䛧䛺䛛䛳䛯䛸䜒⪃䛘䜙䜜䜛䚹 

௒ᚋ䚸౽㏻䛾≧ែ䜢ほᐹ䛩䜛᪉ἲ䜔⭠ෆ⣽⳦ྀ䛚䜘䜃⭠ෆ pH䚸Ỉศ䚸SCFA 㔞䛾 ᐃ䛻䛴䛔䛶䛿⭠ෆ

䛛䜙┤᥋䝃䞁䝥䝹᥇ྲྀ䛩䜛䛸䛛䝃䞁䝥䝹᥇ྲྀ䛛䜙ศᯒ䛩䜛䜎䛷䛾᫬㛫䜢▷⦰䛩䜛䜘䛖䛺᳨ウ䜢⾜䛔䚸⭠ෆ⣽

⳦ྀ䛾どⅬ䛛䜙䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛻䜘䜛ᩚ⭠ຠᯝ䛾䝯䜹䝙䝈䝮䜢ゎ᫂䛩䜛䛣䛸䛜ᮃ䜎䜜䜛䚹 
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ⅡⅡⅡⅡ----2222----5555    ⤖ㄽ⤖ㄽ⤖ㄽ⤖ㄽ    

ᮏ⠇䛻䛚䛔䛶䚸DN173010 䛾⥲ྜⓗ䛺ᩚ⭠ຠᯝ䜢ホ౯䛩䜛䛯䜑䛻䚸೺ᖖ䛺᪥ᮏேዪᛶ䜢ᑐ㇟䛸䛧䛶↓స

Ⅽ໬஧㔜┣᳨ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䠄RCT䠅䜢ᐇ᪋䛧䛯䚹DN173010 䝶䞊䜾䝹䝖䜢 1 ᪥䛻 170g䚸14 ᪥㛫

ᦤྲྀ䛩䜛䛣䛸䛷䚸⭠⟶㏻㐣᫬㛫䛾▷⦰䚸᤼౽㢖ᗘ䛾ቑຍ䚸᤼౽㔞䛾ቑຍ䛚䜘䜃⭠ෆ⣽⳦ྀ䛾ᨵၿ䛜ほᐹ䛥

䜜䚸≉䛻⭠⟶㏻㐣᫬㛫䛜 40 ᫬㛫௨ୖ䛾⿕㦂⪅䛷䛿⭠⟶㏻㐣᫬㛫䛾▷⦰䛸᤼౽㢖ᗘ䛾ቑຍ䛜ྠ᫬䛻ほᐹ

䛥䜜䛯䚹⤖ㄽ䛸䛧䛶䚸DN173010 䛻䛿ᩚ⭠ຠᯝ䛜䛒䜚䚸⭠⟶㏻㐣᫬㛫䛜㛗䛔ሙྜ䛻㢧ⴭ䛷䛒䜛䛣䛸䛜᫂䜙䛛䛸

䛺䛳䛯䚹 
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➨➨➨➨ⅢⅢⅢⅢ❶❶❶❶    Lactobacillus paracaseiLactobacillus paracaseiLactobacillus paracaseiLactobacillus paracasei    KW3110KW3110KW3110KW3110 䛾䛾䛾䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䝥䝻䝞䜲䜸䝔䜱䜽䝇䝥䝻䝞䜲䜸䝔䜱䜽䝇䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶάᛶάᛶάᛶ䛸䛸䛸䛸    

ᩚ⭠ຠᯝᩚ⭠ຠᯝᩚ⭠ຠᯝᩚ⭠ຠᯝ䛾䛾䛾䛾ホ౯ホ౯ホ౯ホ౯    

 

ⅢⅢⅢⅢ----1 1 1 1 ⥴ゝ⥴ゝ⥴ゝ⥴ゝ    

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿䚸Salminen 䜙䛻䜘䜚䛂ᐟ୺䛾೺ᗣ≧ែ䛻᭷┈䛺ᙳ㡪䜢ཬ䜌䛩⏕⳦䛜ྵ䜎䜜䛶䛔䜛㣗

ရ䛃䛸ᐃ⩏䛥䜜 58) 䚸䛭䛾ᚋᅜ㝿㐃ྜ䛾㣗ᩱ㎰ᴗᶵ㛵䛚䜘䜃ୡ⏺ಖ೺ᶵ㛵ඹྠ䛾䝽䞊䜻䞁䜾䜾䝹䞊䝥䛻䜘䜚

䛂㐺ṇ㔞䜢ᦤྲྀ䛧䛯㝿䛻ᐟ୺䛻᭷⏝䛺స⏝䜢♧䛩⏕⳦య䛃䛸෌ᐃ⩏䛥䜜䛯䚹௚᪉䚸䝥䝺䝞䜲䜸䝔䜱䜽䝇䛿䚸䛂኱

⭠䛻䛔䜛≉ᐃ䛾⣽⳦䛾ቑṪ䛚䜘䜃άᛶ䛻㑅ᢥⓗ䛻ᙳ㡪䜢ཬ䜌䛩䛣䛸䛻䜘䜚䚸ᐟ୺ື≀䛻᭷┈䛺ᙳ㡪䜢ཬ䜌

䛧䚸ᐟ୺䛾೺ᗣ≧ែ䜢ᨵၿ䛩䜛ᾘ໬䛥䜜䛺䛔㣗ရᡂศ䛃䛸ᐃ⩏䛥䜜䛶䛔䜛 59)䚹䛔䛪䜜䜒స⏝ᶵᗎ䛜⭠ෆ⣽⳦

ྀ䛾ᨵၿ䛷䛒䜚䚸ᐟ୺䛾೺ᗣ䛻䜘䛔ᙳ㡪䜢䜒䛯䜙䛩䛣䛸䛜ฟ᮶䜛䚹 

➨Ⅱ❶䛷䚸Bifidobacterium lactis 䛾 2 ᰴ 䠄BB-12䚸DN173010䠅䛾⭠ෆ⣽⳦ྀ䜔౽ᛶ䛾ᨵၿ䛸䛔䛳䛯ᩚ⭠

ຠᯝ䛾ほⅬ䛷ᐟ୺䜈䛾೺ᗣᙳ㡪䜢᫂䜙䛛䛻䛧䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䛧䛶䛾άᛶ䜢ᣢ䛴䛣䛸䜢♧䛧䛯䚹䛣䜜䜙

䛾 2 ᰴ䛿䚸䛭䛾௚䛻⭠ෆ⣽⳦ྀ䛾䝞䝷䞁䝇䛾ᨵၿຠᯝ 42), 44), 60) 䚸ୗ⑩ 61) 䜔౽⛎ 44), 62)䛺䛹䛾౽㏻㞀ᐖ䛾ᨵ

ၿຠᯝ䚸ឤᰁᛶ⑌ᝈ䛾ண㜵ຠᯝ 45) 䜔⅖⑕ᛶ⭠⑌ᝈ䛾ᨵၿຠᯝ 62), 63) 䛜䛒䜛䛣䛸䜒ሗ࿌䛥䜜䛶䛔䜛䚹 

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾୺䛺స⏝ᶵᗎ䛜๓㏙䛾䜘䛖䛻⭠ෆ⣽⳦ྀ䛾≧ែ䜢ᨵၿ䛩䜛䛣䛸䛷䛒䜛䛾䛻ᑐ䛧䚸⳦

⮬య䚸ཪ䛿⳦䛻䜘䜚⏕⏘䛥䜜䜛≀㉁䛜ᐟ୺䛻┤᥋ᙳ㡪䜢ཬ䜌䛩䛣䛸䛿䛂䝞䜲䜸䝆䜵䝙䝑䜽䝇䛃䛸ᐃ⩏䛥䜜䛶䛔

䜛䚹௦⾲ⓗ䛺䝞䜲䜸䝆䜵䝙䝑䜽䝇䛿䚸Lactobacillus helveticus 䛾䝆䝨䝥䝏䝗ㄏᑟయ䛷䛒䜚䚸䛣䜜䛻䛿㧗⾑ᅽᨵ

ၿຠᯝ䛜䛒䜛 49) 䚹᭱㏆䛾ሗ࿌䛻䛚䛔䛶䚸䝞䜲䜸䝆䜵䝙䝑䜽䝇䛿䚸ᢠ䜰䝺䝹䜼䞊ຠᯝ䜔ච␿่⃭ຠᯝ䛺䛹䛾

ච␿ಟ㣭ຠᯝ 46), 64) 䚸⏕ά⩦័⑓䛻ศ㢮䛥䜜䜛㧗⾑ᅽ⑕䜔㧗⬡⾑⑕䛻ཬ䜌䛩ᨵၿຠᯝ 65), 66)䛚䜘䜃ᢠ⭘⒆

ຠᯝ 67)䛾䜘䛖䛺ᾘ໬ჾ௨እ䛾✀䚻䛾⑌ᝈ䜢ᨵၿ䛩䜛䛣䛸䛜♧䛥䜜䛶䛔䜛䚹 

KW3110 䛿䚸䝞䜲䜸䝆䜵䝙䝑䜽䝇άᛶ䜢᭷䛩䜛䛣䛸䛜᫂䜙䛛䛻䛥䜜䛯⳦ᰴ䛷䛒䜛 68) 䚹䝬䜴䝇⭁⣽⬊䛾 in 

vitro ᇵ㣴䛻䛚䛡䜛 Th1/Th2 䝞䝷䞁䝇䛾 Th2 ศᴟ཯ᛂᢚไస⏝䜢⏝䛔䛯ங㓟⳦䛾ᢠ䜰䝺䝹䜼䞊άᛶ䛾䝇䜽

䝸䞊䝙䞁䜾䜢⾜䛔䚸ங㓟⳦䛾ᢠ䜰䝺䝹䜼䞊άᛶ䛿⳦✀䛷䛿䛺䛟⳦ᰴ䛻䜘䛳䛶␗䛺䜛䛣䛸䚸䛥䜙䛻 KW3110 䛿

100 䜢㉸䛘䜛⳦ᰴ䛾୰䛷᭱䜒᭷ຠ䛷䛒䜛䛣䛸䛜♧䛥䜜䛯䚹KW3110 ⳦య䜢༸ⓑ䜰䝹䝤䝭䞁䛻ឤస䛥䛫䛯
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BALB/c 䝬䜴䝇䛻⤒ཱྀᢞ୚䛩䜛䛸䚸KW3110䛾⳦య䜢ᢞ୚䛥䜜䛶䛔䛺䛔ᑐ↷䝬䜴䝇䛸ẚ㍑䛧䛶䚸⭁⮚⣽⬊䛛䜙

䛾䚸Th1 ⣽⬊䝟䝷䝯䞊䝍䛸䛧䛶 IL-12 ศἪ䛾ㄏᑟ䛸䚸Th2 䝟䝷䝯䞊䝍䛸䛧䛶 IL-4 ศἪ䛾ᢚไ䚸䛚䜘䜃⾑Ύ IgE

ୖ᪼䛾ᢚไ䜢♧䛧䛯 68) 䚹䛥䜙䛻䚸䝇䜼ⰼ⢊䛻ᑐ䛩䜛䜰䝺䝹䜼䞊⑕≧䛾䛒䜛ᝈ⪅䛻 KW3110 䜢ᢞ୚䛩䜛䛸䚸

Th1/Th2䝞䝷䞁䝇䛜ᨵၿ䛧䚸ECP ୖ᪼䛜ᢚไ䛥䜜䛯 69) 䚹䛥䜙䛻䚸ሷ໬䝢䜽䝸䝹䜢 NC/Ng 䝬䜴䝇䛾⓶⭵䛻ሬᕸ

䛩䜛䛣䛸䛻䜘䜚ㄏⓎ䛧䛯䜰䝖䝢䞊ᛶ⓶⭵⅖䝰䝕䝹ື≀䛻䛚䛔䛶䚸KW3110 䛾⤒ཱྀᦤྲྀ䛻䜘䜚䚸⓶⭵⅖䛾⑕≧䛚

䜘䜃 IgE 䛾⏘⏕䛜ᢚไ䛥䜜䜛䛣䛸䛜♧䛥䜜䛯 70) 䚹䛣䜜䜙䛾ヨ㦂䛿 KW3110 䛾ຍ⇕ฎ⌮⳦య䜢⏝䛔䛶䛔䜛䛯

䜑䚸䛣䛾⳦ᰴ䛾⣽⬊ᡂศ䛿䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶┤᥋ᐟ୺䛻స⏝䛩䜛䛣䛸䛜♧၀䛥䜜䛯䚹 

௚᪉䚸䛔䛟䛴䛛䛾ሗ࿌䛻䜘䜚䚸䜰䝺䝹䜼䞊ᛶ཯ᛂ䛻䛚䛡䜛⭠ෆ⣽⳦ྀ䛾㛵୚䛜♧၀䛥䜜䛶䛔䜛䚹Björksten

䜙䛿䚸䜰䝺䝹䜼䞊䜢᭷䛩䜛ᑠඣ䛾⭠ෆ⣽⳦ྀ䛾≧ែ䛿䚸೺ᗣ䛺ᑠඣ䛸䛿␗䛺䜛䛸ሗ࿌䛧䛶䛔䜛 64) 䚹Wickens

䜙䛿䚸ᑠඣ䛻ᢠ⏕≀㉁䜢⏝䛔䜛䛣䛸䛿䚸ᚋ䛻䜰䝺䝹䜼䞊ᛶ⑌ᝈ䜢Ⓨ⑕䛩䜛༴㝤ᅉᏊ䛷䛒䜛䛣䛸䜢♧၀䛧䚸䜰䝺

䝹䜼䞊ᛶ⑌ᝈ䛿ᢠ⏕≀㉁䛾౑⏝䛜ཎᅉ䛷⭠ෆ⣽⳦ྀ䛾≧ែ䛜ኚ໬䛧䛯䛣䛸䛻䜘䜚⏕䛨䛯䛸᥎ 䛧䛶䛔䜛 71) 䚹

ྜ䜟䛫䛶⪃䛘䜛䛸䚸⭠ෆ⣽⳦ྀ䛿䜰䝺䝹䜼䞊䛸㛵㐃䛧䛶䛔䜛䛯䜑䚸⭠ෆ⣽⳦ྀ䛾≧ែ䜢ᨵၿ䛩䜛䛣䛸䛜䛷䛝

䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿䚸䜰䝺䝹䜼䞊䜢⦆࿴䛩䜛ຠᯝ䛜䛒䜛䛣䛸䛜♧၀䛥䜜䜛䚹䛥䜙䛻䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿

⅖⑕ᛶ⭠⑌ᝈ䜔ୗ⑩䛻䜘䜚⏕䛨䜛⭠ୖ⓶⣽⬊䛾䜰䝫䝖䞊䝅䝇䜢ᢚไ䛧䛯䛜䚸Ṛ⳦య䛻䛿䛣䛾䜘䛖䛺ᢚไຠᯝ

䛿䛺䛛䛳䛯䛣䛸䛜ሗ࿌䛥䜜䛶䛔䜛 72)䚹KW3110 䛜䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䛧䛶䛾άᛶ䜢᭷䛧䛶䛔䜛䛾䛺䜙䜀䚸䛣䛾

⳦ᰴ䛿䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶䛰䛡䛷䛺䛟䚸⭠ෆ⣽⳦ྀ䛾≧ែ䜢ᨵၿ䛩䜛䛣䛸䛻䜘䛳䛶䜒ᢠ䜰䝺䝹䜼䞊άᛶ

䜢Ⓨ᥹䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䜛䚹 

䛣䛾䜘䛖䛻䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛸䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛿␗䛺䜛ᴫᛕ䛷䛒䜛䛜䚸⏕⌮Ꮫⓗ䛺ᙳ㡪䛻䛴䛔䛶ඹ

㏻ᛶ䜒㧗䛔䛾䛷䛿䛸㛵ᚰ䛜ᣢ䛯䜜䛶䛔䜛䚹䛧䛛䛧䛣䜜䜎䛷䛣䛾䛣䛸䜢᫂䜙䛛䛻䛩䜛◊✲䛿䛺䛥䜜䛶䛣䛺䛛䛳

䛯䚹 

ᮏ❶䛷䛿䚸Bifidobacterium lactis 䛾 2 ᰴ䛸䛿␗䛺䜛ᒓ䛷䚸䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶᪤䛻㛤Ⓨ䛥䜜䛯 KW3110

䛻䚸⪏㓟ᛶ䚸⪏⫹Ồᛶ䚸⭠ୖ⓶⣽⬊䜈䛾᥋╔ᛶ䛸䛔䛳䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾άᛶ䛜䛒䜛䛛䛹䛖䛛䜢 in vitro

䛷᳨ド䛧䛯䚹䜎䛯䚸኱⭠䜈⏕䛝䛶ᒆ䛟䛛䛹䛖䛛䚸ᾘ໬⟶ෆ䛷䛾⁫␃ᛶ䛿䛹䛖䛛䚸䛥䜙䛻䛿⭠ෆ⣽⳦ྀ䜔᤼౽≧

ἣ䜢ᨵၿ䛩䜛䛸䛔䛳䛯ᩚ⭠ຠᯝ䛜䛒䜛䛛䜢䝠䝖䛷᳨ド䛩䜛䛯䜑䚸KW3110 䝶䞊䜾䝹䝖⤒ཱྀᦤྲྀヨ㦂䜢ᐇ᪋䛧䛯䚹
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KW 䝶䞊䜾䝹䝖ᦤྲྀ㔞䛾᮲௳䜢䚸㏻ᖖᦤྲྀ䝺䝧䝹䛾 100g/᪥䛻ᴟᑡ㔞䛾 10g/᪥䜢ຍ䛘䚸ᦤྲྀ㔞౫Ꮡᛶ䛾ほ

Ⅼ䛛䜙䜒ホ౯䛧䛯䚹 
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ⅢⅢⅢⅢ----2222 ᮦᩱᮦᩱᮦᩱᮦᩱ䛸䛸䛸䛸᪉ἲ᪉ἲ᪉ἲ᪉ἲ    

ⅢⅢⅢⅢ----2222----1111    ⳦ᰴ⳦ᰴ⳦ᰴ⳦ᰴ                

Lactobacillus paracasei 20 ᰴ䛚䜘䜃 L. acidophilus 7 ᰴ䚸L. jonsonii 4 ᰴ䚸L. gaserri 3 ᰴ䚸୪䜃䛻 L. 

delbrueckii subsp. bulgaricus䚸L. casei䚸L. brevis䚸L.helveticus䚸L. hilgardii䚸L. plantarum䚸Leuconostoc 

mesenteroides䚸䛚䜘䜃 Streptococcus thermophilus 䛾ྛ 1 ᰴ䜢䚸䜻䝸䞁䝩䞊䝹䝕䜱䞁䜾䝇ᰴᘧ఍♫䝣䝻䞁䝔䜱

䜰ᢏ⾡◊✲ᡤ䛾䝁䝺䜽䝅䝵䞁䛛䜙᥇ྲྀ䛧䛯䚹䛣䜜䜙䛾ங㓟⳦䛿 de Man, Rogosa and Sharpe䠄MRS䠅ᇵᆅ

䠄Oxoid䠅䛷䚸30℃ཪ䛿 37℃䛷ቑṪ䛥䛫䛯䚹 

    

ⅢⅢⅢⅢ----2222----2222    KW3110KW3110KW3110KW3110 䛾䛾䛾䛾㓟⪏ᛶ㓟⪏ᛶ㓟⪏ᛶ㓟⪏ᛶ    

KW3110 䜢 600 nm 䛷䛾ගᏛᐦᗘ䠄OD600䠅䜢 ᐃ䛩䜛䛣䛸䛻䜘䜚ᑐᩘᮇ䜎䛷ቑṪ䛥䛫䠄OD600䠙0.5䡚1.0䠅䛯ᚋ䚸

㐲ᚰศ㞳䠄7000rpm䚸5 ศ䚸4℃䠅䛻䜘䜚᥇ྲྀ䛧䛯䚹᥇ྲྀ䛧䛯⏕⳦య䛿 PBS䠄pH 6.5䠅䛷 OD600䠙0.5 䛻ㄪᩚ䛧䛯䚹

⏕⳦యᠱ⃮ᾮ䜢 HCl 䛷 pH3.0 䛻ㄪᩚ䛧䛯㓟ᛶ MRS ᇵᆅ䛷 10 ಸ䛻ᕼ㔘䛧䚸37℃䛷 3 ᫬㛫䜲䞁䜻䝳䝧䞊䝖䛧䛯䚹

䛭䛾ᚋ䚸48 ᫬㛫䜲䞁䜻䝳䝧䞊䝖䛧䛯ᚋ䛾 MRS ᐮኳᇵᆅ䠄pH6.2䠅ୖ䛾⏕⳦ᩘ䜢 ᐃ䛧㓟䛻ᑐ䛩䜛⪏ᛶ䛾ᣦᶆ

䛸䛧䛯䚹 

 

ⅢⅢⅢⅢ----2222----3333     KW3110 KW3110 KW3110 KW3110 䛾䛾䛾䛾⫹Ồ⫹Ồ⫹Ồ⫹Ồ㓟㓟㓟㓟⪏ᛶ⪏ᛶ⪏ᛶ⪏ᛶ                

KW3110 䜢୍ᬌ MRS ᇵᆅ୰䛷ቑṪ䛥䛫䚸ḟ䛻 106 cells/ml 䜢 2.0䠂⫹Ồ㓟ሷ䜢ྵ᭷䛩䜛᪂䛯䛺 MRS ᇵᆅ

䠄Oxoid No. L55䚸 Oxoid䚸pH6.2䠅䛻᥋✀䛧 24 ᫬㛫ᇵ㣴䛧䚸Bioplotter䠄Oriental Instrument䠅䜢⏝䛔䛶 630 nm 䛷

䛾ගᏛᐦᗘ䠄OD630䠅䜢1᫬㛫ẖ䛻 ᐃ䛩䜛䛣䛸䛻䜘䜚ቑṪᗘྜ䜢ほᐹ䛧䛯䚹᭱⤊OD630䜢 ᐃ䛧⫹Ồ㓟䛻ᑐ䛩

䜛⪏ᛶ䛾ᣦᶆ䛸䛧䛯䚹    

 

ⅢⅢⅢⅢ----2222----4444     KW3110 KW3110 KW3110 KW3110 䛾䛾䛾䛾⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊䜈䛾䜈䛾䜈䛾䜈䛾᥋╔ᛶ᥋╔ᛶ᥋╔ᛶ᥋╔ᛶ                

䝠䝖⤖⭠䜺䞁⏤᮶ᰴ໬⣽⬊ Caco-2 ⣽⬊ᰴ䜢ḟ䛾䛸䛚䜚䛻ᇵ㣴䛧䛯 73) 䚹⣽⬊䜢 6 ✰䝥䝺䞊䝖ୖ䛻 1.4×104

⣽⬊/cm2 䛷᧛✀䛧䚸20䠂㠀ാ໬䜴䝅⫾ඣ⾑Ύ䛚䜘䜃 1䠂㠀ᚲ㡲䜰䝭䝜㓟䜢ῧຍ䛧䛯䝎䝹䝧䝑䝁ኚἲ䜲䞊䜾䝹
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Table 3-1  Composition of KW3110 yogurt (100g).
Energy 90 kcal
Protein 3.5 g
Lipids 3.1 g
Carbohydrates 12.2 g
Na 51 mg

KW3110 4.0 x 1010 cfu *

*cfu: Colony forming unit

ᇵᆅ䠄DMEM䚸25 mM 䜾䝹䝁䞊䝇䠅䛷ᇵ㣴䛧䛯䚹⣽⬊䛿䚸37℃䚸10䠂CO2-90䠂✵Ẽ୰䛷ಖᣢ䛧䛯䚹 

䜎䛯 HT29 䛾ᇵ㣴᪉ἲ䛿䚸10䠂㠀ാ໬䜴䝅⫾ඣ⾑Ύ䜢ῧຍ䛧䛯௨እ䛿 Caco-2 䛸ྠᵝ䛸䛧䛯䚹    

ங㓟⳦䛾 Caco-2 䜈䛾᥋╔ᛶ䛾 ᐃ䛿䚸ḟ䛾䜘䛖䛻⾜䛳䛯䚹๓グ䛷ᇵ㣴䛧䛯 Caco-2 䜢 DMEM ᇵᆅ䛷 3

ᅇὙί䛧䛯䚹ங㓟⳦䛾⳦✀䛸⳦ᰴᩘ䛿䚸L. acidophilus  䜢 8 ᰴ䚸 L. gasseri  䜢 9 ᰴ䚸 L. jonsonii  䜢 6 ᰴ䚸 

L. paracasei  䜢 Caco-2 䛻ᑐ䛧 19 ᰴ䚸HT29 䛻ᑐ䛧 8 ᰴ䜢⏝䛔䛯䚹ྛங㓟⳦䜢 48 ᫬㛫ᇵ㣴ᚋ䚸PBS䠄Ca 䜢

ྵ䜎䛺䛔䠅䛷Ὑί䛧䚸OD600䠙0.7 䛾⃰ᗘ䛸䛺䜛䜘䛖䛻ྠ䛨⦆⾪ᾮ䛻ᠱ⃮䛧䛯䚹䛣䛾ᠱ⃮ᾮ䠄2 ml䠅䜢䚸Caco-2 䜢

ᇵ㣴䛧䛯 6 ✰䝥䝺䞊䝖䛾ྛ✰䛻ຍ䛘䚸䝥䝺䞊䝖䜢 37℃䚸10䠂CO2-90䠂✵Ẽ୰䛷 1 ᫬㛫䜲䞁䜻䝳䝧䞊䝖䛧䛯ᚋ 3

ᅇ DMEM ᇵᆅ䛷Ὑί䛧䚸䝯䝍䝜䞊䝹䛷 4℃䚸30 ศᅛᐃ䛧䛯ᚋ䚸䜾䝷䝮ᰁⰍ䛧䛯䚹㢧ᚤ㙾䛾 4 䛴䛾␗䛺䜛ど㔝䛷

᥋╔⳦ᩘ䜢ᩘ䛘䛯䚹 

 

ⅢⅢⅢⅢ----2222----5555    䝠䝖䝠䝖䝠䝖䝠䝖䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛䛻䛚䛡䜛 KW3110KW3110KW3110KW3110 䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂                

KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢䝠䝖䛷☜ㄆ䛩䜛䛯䜑䛻䚸KW3110 䛷ㄪ〇䛧䛯䝶䞊䜾䝹䝖䜢⏝䛔䛶

KW3110 䝶䞊䜾䝹䝖⤒ཱྀᦤྲྀヨ㦂䜢ᐇ᪋䛧䛯䚹 

Ⅲ-2-5-1 ヨ㦂㣗ရ    

Table 3-1 䛻䚸ヨ㦂㣗ရ䠄KW3110 䝶䞊䜾䝹䝖䠅䛾⤌ᡂ䜢♧䛧䛯䚹KW3110 䝶䞊䜾䝹䝖䛿 KW3110 䛷Ⓨ㓝䛥䛫䚸

KW3110 䜢 4×108cfu/g ௨ୖ䛸䛧䛯䚹 
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Day -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Fecal sample ▲▲▲ ▲▲▲ ▲▲▲ ▲▲▲

Fig. 3-1 Schedule of KW3110 yogurt oral-administration study.
Each period is indicated by a rectangle. 
Filled triangles indicate the day of sampling of feces.

Observation period 100g-intake period Rest period 10g-intake period

Ⅲ-2-5-2 ⿕㦂⪅    

9 ྡ䛾೺ᖖ⿕㦂⪅䠄⏨ᛶ 2 ྡ䚸ዪᛶ 7 ྡ䚸ᖹᆒᖺ㱋 27.1±6.8 ṓ䚸ᖹᆒ BMI䠖21.6±1.9䠅䛷ᮏヨ㦂䜢⾜䛳䛯䚹

㑅ᢥᇶ‽䛿䚸ฎ᪉⟢⸆䜢ᢞ୚୰䛷䛿䛺䛟䚸ங〇ရ䛻୙⪏ᛶ䚸㔜ᗘ䛾౽⛎䚸䛚䜘䜃ୗ⑩䜢♧䛩䛣䛸䛺䛟䚸೺ᗣ

䛷䛒䜛䛣䛸䛸䛧䛯䚹䝦䝹䝅䞁䜻ᐉゝ䛻ᚑ䛔䚸䜎䛯䜻䝸䞁䝡䞊䝹ᰴᘧ఍♫䛾೔⌮ጤဨ఍䛚䜘䜃᫛࿴ዪᏊ኱Ꮫ䛾

೔⌮ጤဨ఍䛾ᢎㄆ䜢ᚓ䛯䚹 

Ⅲ-2-5-3 ヨ㦂䝕䝄䜲䞁    

ヨ㦂䝕䝄䜲䞁䜢 Fig. 3-1 䛻♧䛩䚹⥲ヨ㦂ᮇ㛫䛿 28 ᪥䛷䚸ヨ㦂ᮇ㛫୰௚䛾Ⓨ㓝ங䛚䜘䜃ங㓟⳦㣧ᩱ䚸䜸䝸

䝂⢾䚸䛚䜘䜃㣗≀⧄⥔䛾ᦤྲྀ䜢⚗Ṇ䛧䛯䚹1㐌㛫䛾ほᐹᮇ㛫ᚋ䠄䠉7᪥┠䡚䠉1᪥┠䠅䚸1᪥100 g 䛾KW3110

䝶䞊䜾䝹䝖䜢 1 㐌㛫ᦤྲྀ䛧䛯䠄100 g ᦤྲྀᮇ䚸0 ᪥┠䡚6 ᪥┠䠅䚹ḟ䛻䚸KW3110 䝶䞊䜾䝹䝖䛾ᦤྲྀ䜢 1 㐌㛫୰Ṇ

䛧䠄ఇṆᮇ䚸7 ᪥┠䡚13 ᪥┠䠅䚸䛭䛾ᚋ䛥䜙䛻 1 㐌㛫ẖ᪥ 10 g 䛾 KW3110 䝶䞊䜾䝹䝖ᦤྲྀ䛧䛯䠄10 g ᦤྲྀᮇ䚸

14 ᪥┠䡚20 ᪥┠䠅䚹 
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Ⅲ-2-5-4 ヨ㦂୰䛾⏕ά䛚䜘䜃౽ᛶ䛾ㄪᰝ    

⿕㦂⪅䛾ヨ㦂୰䛾⏕ά䛚䜘䜃౽ᛶ䛾ㄪᰝ䜢䛩䜛䛯䜑䛻䚸1 ᪥䛾㣗஦䚸᤼౽䛾ᅇᩘ䛚䜘䜃㔞䚸་⸆ရ䛾ᚲ

せᛶ䚸䛚䜘䜃୍⯡೺ᗣ≧ែ䛻㛵䛩䜛 1 ᪥䛤䛸䛾䜰䞁䜿䞊䝖䜢ᐇ᪋䛧䛯䚹඲䛶䛾⿕㦂⪅䛿䚸ヨ㦂๓ᚋ䛻་ᖌ䛻

䜘䜛ၥデ䜢ཷ䛡䛯䚹ヨ㦂䝇䜿䝆䝳䞊䝹䜢⤊஢䛷䛝䛺䛛䛳䛯⿕㦂⪅䛿䛚䜙䛪䚸ヨ㦂ᮇ㛫୰䚸⭡㒊䛚䜘䜃඲㌟䛾

೺ᗣ䛻᭷ᐖ䛺స⏝䛿䜏䜙䜜䛺䛛䛳䛯䚹 

Ⅲ-2-5-5 ᇵ㣴ἲ䛻䜘䜛⭠ෆ⣽⳦ྀ䛾᳨⣴ 

඲䛶䛾⿕㦂⪅䛻䛴䛔䛶 1 ᪥ 1 ᅇ౽᳨య䛾᥇ྲྀ䜢⾜䛳䛯䠄᤼౽䛜䛒䛳䛯ሙྜ䠅䚹౽᳨య䛿䜰䝛䝻䝟䝑䜽䠄୕⳻

䜺䝇໬Ꮫ䞞䠅䜢⏝䛔䛶䚸4℃䛷᎘Ẽⓗ䛻ಖᏑ䛧䚸᪤ሗ䛾᪉ἲ 74) 䜢ඖ䛻ḟ䛾ኚ᭦䜢ຍ䛘ศᯒ䛧䛯䚹    

౽᳨య䛿䚸༑ศ䛻ΰྜ䛧䚸0.09%ᐮኳ䜢ῧຍ䛧䛯⁛⳦⏕⌮㣗ሷỈ䛻ᠱ⃮䛧䛯䚹᳨య䛿䚸ྠᾮ䜢⏝䛔䛶ẁ㝵

ⓗ䛻ᕼ㔘䛧䚸ᖹᯈᇵᆅ䛻ሬᕸ䛧ᇵ㣴䛧䛯䚹⥲᎘Ẽᛶ⳦䛻䛿 EG ᐮኳᇵᆅ䛚䜘䜃 BL ᐮኳᇵᆅ䜢⏝䛔䛯䚹⥲ዲ

Ẽᛶ⳦䛻䛿 TS ᐮኳᇵᆅ䚸Bifidobacterium 䛻䛿 TOS-䝥䝻䝢䜸䞁㓟ᐮኳᇵᆅ䚸䛚䜘䜃 Lactobacillus 䛻䛿 LBS

ᐮኳᇵᆅ䜢⏝䛔䛯䚹37℃䛷48᫬㛫ᇵ㣴ᚋ䛻䝁䝻䝙䞊䜢ᩘ䛘䚸䝁䝻䝙䞊ᙧᡂ༢఩䠄cfu䠅䛾ᖖ⏝ᑐᩘ䜢⏝䛔䛶⳦

ᩘ䜢⾲䛧䛯䚹⥲⳦ᩘ䛿䚸⥲᎘Ẽᛶ⳦ᩘ䛸⥲ዲẼᛶ⳦ᩘ䛾ྜィ䛸䛧䛶♧䛧䛯䚹Bifidobacterium 䛾༨᭷⋡䛿⥲

⳦ᩘ䛻ᑐ䛩䜛ẚ⋡䛸䛧䛯䚹LBS ᐮኳᇵᆅ䛾䝁䝻䝙䞊䛜 L. paracasei䛷䛒䜛䛛䛹䛖䛛䛿䚸᭱ึ䛻䝁䝻䝙䞊䛾ᙧែ

䜢ุᐃ䛧䚸ḟ䛻 16S rRNA 㑇ఏᏊ㓄ิỴᐃ䛻䜘䜚☜ㄆ䛧䛯䚹 

Ⅲ-2-5-6 Qt-PCR ἲ䛻䜘䜛⭠ෆ⣽⳦ྀ䛾᳨⣴ 

౽᳨య䜢 2 ml 䛾ᢳฟ⦆⾪ᾮ䠄100 mM Tris-HCl䚸50 mM EDTA䚸pH 9.0䠅䛻ᠱ⃮䛧䛯䚹DNA ᢳฟ䛿䚸Fast 

DNA SPIN Kit for soil䠄Qbiogen䠅䜢⏝䛔䛶䚸䝬䝙䝳䜰䝹䛻ᚑ䛳䛶ᐇ᪋䛧䛯䚹ᢳฟ䛧䛯 DNA 䜢ᢳฟ⦆⾪ᾮ䛷 3 ᅇ

Ὑί䛧䛯䚹⢭〇䛧䛯 DNA 䝃䞁䝥䝹䜢䛭䛾ᚋᐃ㔞 PCR ศᯒ䠄Qt-PCR䠅䛻䛛䛡䚸Light Cycler䠄Roche 

Diagnostics䠅䜢⏝䛔䛶⳦ᩘ䜢ồ䜑䛯䚹16S rRNA 㑇ఏᏊ䛾ቑᖜ䛿䚸ྛ䝥䝷䜲䝬䞊0.2 μM 䛸 0.1 μg/μl BSA

䜢ྵ᭷䛩䜛 SYBR Premix Ex TaqTM䠄䝍䜹䝷䠅䜢⏝䛔䛶ᐇ᪋䛧䛯䚹 

Bifidobacterium 䛾ᐃ㔞䛻䛚䛔䛶䛿䚸䝥䝷䜲䝬䞊䛸䛧䛶 g-Bifid-F䠖 5'-CTCCTGGAAACGGGTGG-3' 䛚䜘䜃

g-Bifid-R䠖 5'-GGTGTTCTTCCCGAATCTAA-3' 75) 䜢⏝䛔䚸Bifidobacterium longum JCM1217 䜢ᶆ‽ᰴ䛸䛧

䛶 ⏝ 䛔 䛯 䚹 Lactobacillus 䛾 ᐃ 㔞 䛻 䛚 䛔 䛶 䛿 䚸 䝥 䝷 䜲 䝬 䞊 䛸 䛧 䛶 Lacto F 䠖 5'-TGGAAACAG 
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RTGCTAATACCG-3'䛚䜘䜃 LactoR䠖5'-CCATTGTGGAAGATTCCC-3' 76) 䜢⏝䛔䚸L. gasseri JCM1131 䜢ᶆ

‽ ᰴ 䛸 䛧 䛶 ⏝ 䛔 䛯 䚹 L. paracasei 䛾 ᐃ 㔞 䛻 䛚 䛔 䛶 䛿 䚸 䝥 䝷 䜲 䝬 䞊 䛸 䛧 䛶 PARA 䠖

5'-CACCGAGATTCAACATGG-3'䛚䜘䜃 Y2䠖5'-CCCACTGCTGCCTCCCGTAGGAGT-3' 77) 䜢⏝䛔䚸KW3110

䜢ᶆ‽ᰴ䛸䛧䛶⏝䛔䛯䚹ᶆ‽ᰴ䛿䚸Ᏻᐃᮇ䜎䛷ᇵ㣴䛧䛯䚹⳦䛿 PBS 䛷 2 ᅇὙί䛧䛯䚹⳦య䜢 DAPI 䛷ᰁⰍ䛧䛶䚸

㢧ᚤ㙾䛷ほᐹ䛩䜛䛣䛸䛻䜘䜚⳦ᩘ䜢ồ䜑䛯䚹ᶆ‽ᰴ䛾ᕼ㔘䝅䝸䞊䝈䛛䜙ᢳฟ䛧䛯 DNA 䜢䚸౽᳨య୰䛾⳦ᩘ

䛾ᐃ㔞䛻⏝䛔䛯䚹 

KW3110 ⳦ᩘ䛾ᐃ㔞䛻䛚䛔䛶䛿䚸KW3110 䛾ᇵ㣴ᾮ䛾⳦ᩘ䜢㢧ᚤ㙾䛷ほᐹ䛧䚸䛭䛾ᩘ䜢ᇶ䛻⳦ᩘ䛾ศ䛛

䛳䛶䛔䜛ᕼ㔘ᾮ⣔ิ䜢సᡂ䛧Qt-PCR ᐃ䛧䛶᳨㔞⥺䜢సᡂ䛧䛯䚹౽᳨య䛾ẁ㝵ᕼ㔘ᾮ䜢Qt-PCR䛷ศᯒ䛧

䛣䛾᳨㔞⥺䜘䜚⳦ᩘ䜢ุᐃ䛧䛯䚹KW3110 ⤒ཱྀᦤྲྀヨ㦂䛻䛚䛔䛶䚸ほᐹᮇ䛷䛿 L. paracasei 䛾⃰ᗘ䛿ప䛛䛳

䛯䛾䛷䚸ቑຍศ䛿඲䛶 KW3110 䛸䛧䛯䚹 

Ⅲ-2-5-7 ⤫ィฎ⌮᪉ἲ 

⥲⳦ᩘ䚸⥲᎘Ẽᛶ⳦ᩘ䚸⥲ዲẼᛶ⳦ᩘ䚸Bifidobacterium䚸Lactobacillus䚸L. paracasei䚸᤼౽ᅇᩘ䚸䛚䜘䜃

᤼౽㔞䛻䛴䛔䛶⤫ィゎᯒ䜢⾜䛳䛯䚹100 g ᦤྲྀᮇ䛚䜘䜃 10 g ᦤྲྀᮇ୰䛾඲䝕䞊䝍䜢䚸Wilcoxon 

Matched-Pairs Signed-Rank ᳨ᐃ䜢⏝䛔䛶䚸䛭䜜䛮䜜ほᐹᮇ䠄䠉1 ᪥┠䠅䛚䜘䜃ఇṆᮇ䠄13 ᪥┠䠅䛸ẚ㍑䛧䛯䚹

඲䛶䛾᳨ᐃ䛻䛴䛔䛶䚸༴㝤⋡䠄p䠅䛜 0.05 ᮍ‶䛾ሙྜ䜢᭷ពᕪ䛜䛒䜛䛸ุ᩿䛧䛯䚹    
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Fig. 3-2 Acid tolerance of type strain of lactic acid
bacteria and KW3110.
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L.paracasei

ⅢⅢⅢⅢ----3333 ⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ    

ⅢⅢⅢⅢ----3333----1 KW31101 KW31101 KW31101 KW3110 䛾䛾䛾䛾㓟㓟㓟㓟⪏ᛶ⪏ᛶ⪏ᛶ⪏ᛶ䛚䜘䛚䜘䛚䜘䛚䜘䜃䜃䜃䜃⫹Ồ㓟⪏ᛶ⫹Ồ㓟⪏ᛶ⫹Ồ㓟⪏ᛶ⫹Ồ㓟⪏ᛶ   

KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢ホ౯䛩䜛 in vitro ヨ㦂䜢ᐇ᪋䛧䛯䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛻㛵䛩䜛 in 

vitro ヨ㦂䛻䛴䛔䛶䛿䚸㐣ཤ䛻ሗ࿌䛜䛒䜛 78-80) 䚹Fig. 3-2 䛻䚸KW3110 䛸ங㓟⳦ 13 ✀㢮䛾⳦ᰴ䛾㓟⪏ᛶヨ

㦂䛾⤖ᯝ䜢♧䛧䛯䚹3 ᫬㛫䛾㓟ฎ⌮ᚋ䛷䜒䚸L.paracasei 䜢ྵ䜐 3 ⳦ᰴ䛜 85䠂௨ୖ䛾⏕Ꮡ䜢♧䛧䛯䚹KW3110

䛿䚸㧗䛔⏕Ꮡᛶ䜢♧䛧䛯䠄⣙ 70䠂䠅䚹ᑐ↷ⓗ䛻䚸㏻ᖖங〇ရ䛾〇㐀䛻⏝䛔䜙䜜䜛 L. delbrueckii subsp. 

bulgaricus 䛚䜘䜃 Streptococcus thermophilus 䛿䚸3 ᫬㛫ᚋ䛾⏕Ꮡ䛿 0.01䠂ᮍ‶䛷䛒䛳䛯䚹 
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Fig. 3-3 Bile tolerance of lactic acid bacteria.
Seventeen L. paracasei  strains (solid columns), 7 L. acidophilus  strains (hatched columns),
4 L. jonsonii  strains (dotted columns), and 3 L. gasseri  strains (horizontal lined) were
subjected to the bile tolerance test. Cells were cultured in MRS medium containing
2.0% oxygall (Oxoid). The toterance was determined by measuring OD630 after 24 h

cultivation. 
*KW3110.

0.000.000.000.00

0.50

1.00

1.50

2.00

O
D
6
3
0 䠆䠆䠆䠆

2.20

Fig. 3-3 䛻 KW3110䚸䛥䜙䛻 L. paracasei 16 ᰴ䚸L. acidophilus  7 ᰴ䚸L .jonsonii  4 ᰴ䚸L. gasseri  3 ᰴ䛾

2.0䠂⫹Ồ㓟䛻ᑐ䛩䜛⪏ᛶ䜢♧䛧䛯䚹௒ᅇ䛾ヨ㦂䛷䝔䝇䝖䛧䛯L. paracasei 17⳦ᰴ䛾䛖䛱䚸13ᰴ䛿⫹Ồ㓟Ꮡᅾ

ୗ䛷 24 ᫬㛫ᇵ㣴୰䛻ቑṪ䛩䜛䛣䛸䛜䛷䛝䠄OD630䠚0.1䠅䚸6 ᰴ䛿 L. gasseri䚸L. jonsonil 䛚䜘䜃 L. acidophilus

䛺䛹䛾⭠ෆᖖᅾ⳦䛸➼䛧䛔䛛䚸䜘䜚䛩䛠䜜䛯⫹Ồ㓟⪏ᛶ䜢♧䛧䛯䚹⫹Ồ㓟⪏ᛶங㓟⳦䛾䛖䛱䚸KW3110 䛿⫹

Ồ㓟䛻ᑐ䛧᭱䜒ᙉ䛔⪏ᛶ䜢♧䛩䜒䛾䛾䜂䛸䛴䛷䛒䛳䛯䚹䛣䛾䛣䛸䛿䚸䛣䛾ᰴ䛜⫹Ồ㓟䛜Ꮡᅾ䛩䜛⭠ෆ䛷ቑṪ

䛷䛝䜛䛣䛸䜢♧၀䛧䛶䛔䜛䚹 
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Table 3-2 Adhession properties of Lactobacilli  to Caco-2 and HT29.

Strains
Adhession

properties
a Max

a
Min

a

L. acidophilus   564±728 
*

1,868 36
L. gasseri 590±271 1,138 229
L. jonsonii 274±163 430 128
L. paracasei 15±10 39 3

L. paracasei 57±35b 125 19
KW3110 193

KW3110 208
b

*Mean±SD.
a: Number of adhering Lactobacilli  to 50 epithelial cells.
b: Adhession property to HT29 cells.

ⅢⅢⅢⅢ----3333----2 KW31102 KW31102 KW31102 KW3110 䛾䛾䛾䛾⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊⭠ୖ⓶⣽⬊䜈䛾䜈䛾䜈䛾䜈䛾᥋╔ᛶ᥋╔ᛶ᥋╔ᛶ᥋╔ᛶ    

Table 3-2 䛻 KW3110䚸L. acidophilus䚸L. gasseri䚸L. jonsonii䚸䛚䜘䜃 L. paracasei 䛾 Caco-2 䛚䜘䜃 HT29

䜈䛾 in vitro ᥋╔ᛶヨ㦂䛾⤖ᯝ䜢♧䛧䛯䚹L. acidophilus䚸L. gasseri䚸䛚䜘䜃 L. jonsonii 䛺䛹䛾⭠⟶ᖖᅾங㓟

⳦䛾 Caco-2 䜈䛾ᖹᆒ᥋╔ᛶ䛜䚸L.paracasei 䜘䜚䜒㧗䛔䛣䛸䜢♧䛧䛯䚹䛧䛛䛧䚸ྠ䛨✀䛾⳦ᰴ䛾㛫䛷኱䛝䛺䜀

䜙䛴䛝䛜䜏䜙䜜䛯䚹KW3110䠄193 ಶ䠋50Caco-2 ⣽⬊䠅䛿䚸ヨ㦂䛧䛯 L. paracasei 䛾௚䛾 8 ᰴ䠄15±10 ಶ䠋

50Caco-2 ⣽⬊䠅䜘䜚䜒䜂䛸䛝䜟㧗䛔᥋╔ᛶ䜢♧䛧䛯䛯䜑䚸KW3110 䛸 L.  paracasei 䛾௚䛾 8 ᰴ䛾᥋╔ᛶ䜢ẚ

㍑䛩䜛䛯䜑䛾 HT29 䜢⏝䛔䛯㏣ຍ䛾ᐇ㦂䜢ᐇ᪋䛧䛯䚹䛣䛾ሙྜ䜒䚸KW3110 䛿䠄208 ಶ䠋50 HT29 ⣽⬊䠅䚸ヨ

㦂䛧䛯௚䛾 L. paracasei ᰴ䠄57±35 ಶ䠋50 HT29 ⣽⬊䠅䜘䜚䜒㧗䛔᥋╔άᛶ䜢♧䛧䛯䚹䛣䜜䜙䛾⤖ᯝ䜘䜚䚸

KW3110 䛿䚸௚䛾 L. paracasei ᰴ䜘䜚䜒⭠ୖ⓶⣽⬊䛻᥋╔䛧䚸㛗䛔ᮇ㛫⁫␃䛩䜛䛣䛸䛜䛷䛝䜛䛸ᛮ䜟䜜䛯䚹 
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ⅢⅢⅢⅢ----3333----3 3 3 3 䝠䝖䝠䝖䝠䝖䝠䝖䛷䛾䛷䛾䛷䛾䛷䛾 KW3110KW3110KW3110KW3110 䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂⤒ཱྀᦤྲྀヨ㦂 

KW3110 䛾㓟⪏ᛶ䚸⫹Ồ㓟⪏ᛶ䛚䜘䜃⭠ୖ⓶⣽⬊䜈䛾᥋╔ᛶヨ㦂䛾⤖ᯝ䚸KW3110 䛿ୖ㒊ᾘ໬⟶䜢㏻㐣

䛧ୗ㒊ᾘ໬⟶䛻㐩䛩䜛䛣䛸䛜♧၀䛥䜜䚸䜎䛯 Caco-2 䜈䛾᥋╔ᛶ䛜䚸ヨ㦂䛧䛯௚䛾 L. paracasei ᰴ䜘䜚䜒㧗䛔

䛣䛸䜒♧䛥䜜䛯䚹䛣䜜䜙䛾⤖ᯝ䜢☜ㄆ䛩䜛䛯䜑䛻䚸KW3110 䝶䞊䜾䝹䝖䛾䝠䝖䜈䛾⤒ཱྀᦤྲྀヨ㦂䜢 Fig. 3-1䛻♧

䛧䛯ィ⏬䛻ᚑ䛳䛶ᐇ᪋䛧䛯䚹Table 3-3䛻ᇵ㣴ἲ䛻䜘䜚 ᐃ䛧䛯⿕㦂⪅䛾౽᳨య୰䛾 L.paracasei ⳦ᩘ䜢♧䛧

䛯䚹Fig. 3-4 䛻䚸Qt-PCR ἲ䛻䜘䜚 ᐃ䛧䛯ྛ⿕㦂⪅䛾 KW3110 ⳦ᩘ䜢♧䛧䛯䚹ᇵ㣴ἲ䛿⿕㦂⪅ 9 ౛඲ဨ䛻

㐺⏝䛧䚸Qt-PCR ἲ䛿 6 ౛䛻㐺⏝䛧䛯䚹 

KW3110 ᢞ୚๓᪥䠄䠉1 ᪥┠䠅䛻䚸⿕㦂⪅ 9 ౛୰ 1 ౛䛾䜏䛷 L. paracasei 䛜᳨ฟ䛥䜜䛯䛜䚸⃰ᗘ䛿㠀ᖖ䛻

ప䛛䛳䛯䠄102.6 cfu/g ౽䠅䚹L. paracasei 䛜ᇵ㣴ἲ䛷䛿᳨ฟ䛥䜜䛺䛛䛳䛯 6 ౛䛿䚸䛥䜙䛻 Qt-PCR ἲ䛷᳨ᰝ䛧䛯

䛜᳨ฟ㝈⏺ᮍ‶䛷䛒䛳䛯䠄䠘103 ಶ/g ౽䠅䚹 

KW3110 䝶䞊䜾䝹䝖 100 g 䛾ᦤྲྀ䜢㛤ጞ䛩䜛䛸䚸L. paracasei 䛿䚸ᢞ୚ึ᪥䛻᪩䛟䜒 9 ౛୰ 7 ౛䛾౽୰䛛䜙

᳨ฟ䛥䜜䜛䜘䛖䛻䛺䛳䛯䚹100 g ᦤྲྀᮇ୰䚸L. paracasei 䛾⃰ᗘ䛿㠀ᖖ䛻㧗䛔䜎䜎䛷䛒䛳䛯䠄ᇵ㣴ἲ䛚䜘䜃

Qt-PCR ἲ䛻䛚䛔䛶䚸䛭䜜䛮䜜 104.6䡚6.7 cfu/g ౽䛚䜘䜃 108.0䡚9.1 ಶ /g ౽䠅䚹 

 6 ᪥㛫䛾 100 g ᦤྲྀᮇ䛾ᚋ䚸ᦤྲྀ䛧䛯 KW3110 䜢᤼ฟ䛩䜛䛯䜑䛻䚸䝶䞊䜾䝹䝖䛾ᦤྲྀ䜢Ṇ䜑䛯䠄ఇṆᮇ䠅䚹ఇ

Ṇᮇ䛾⤊䜟䜚䠄13 ᪥┠䠅䛻䚸ᇵ㣴ἲ䛚䜘䜃 Qt-PCR ἲ䛻䜘䜚 L. paracasei 䛾ṧ␃ᩘ䜢ồ䜑䛯䚹ᇵ㣴ἲ䛻䜘䜚䚸

L. paracasei 䛿 9 ౛୰ 8 ౛䛷 103 cfu/g ౽ᮍ‶䛻᤼ฟ䛥䜜䛶䛔䜛䛾䛻ᑐ䛧䚸1 ౛䛷䛿 103.1 cfu/g ౽᳨ฟ䛥䜜䛯

䠄䝕䞊䝍䛿♧䛧䛶䛔䛺䛔䠅䚹䛣䛾⤖ᯝ䛿䚸Qt-PCR ἲ䛻䜘䛳䛶䜒ᨭᣢ䛥䜜䛯䚹L. paracasei 䛿䚸⿕㦂⪅ 6 ྡ୰ 3

ྡ䛷 Day13 䛻䛚䛔䛶᳨ฟ㝈⏺ᮍ‶䜎䛷᤼ฟ䛥䜜䛯䛾䛻ᑐ䛧䚸ṧ䜚䛾 3 ྡ䛿䛷䜎䛰 104.4䡚5.3 ಶ/g ౽䛜᳨ฟ䛥

䜜䛯䠄Fig. 3-4䠅䚹䛣䜜䜙䛾⤖ᯝ䛿䚸KW3110 䛿䚸䝠䝖⭠䛻䛚䛔䛶 1 㐌㛫Ᏻᐃ䛧䛶⁫␃䛩䜛䛣䛸䛜䛷䛝䜛䛣䛸䜢♧

၀䛧䛶䛔䜛䚹 

 KW3110 䝶䞊䜾䝹䝖 10 g 䛾ᢞ୚䜢෌㛤䛩䜛䛸䚸⃰ᗘ䛾䜀䜙䛴䛝䛿ಶே㛫䛷㠀ᖖ䛻኱䛝䛛䛳䛯䜒䛾䛾䠄104.0䡚7.7 

cfu/g ౽䠅䚸L. paracasei 䛿 9 ౛୰ 8 ౛䛷᳨ฟ䛥䜜䛯䚹Qt-PCR ἲ䛻䜘䜛䛸䚸10 g ᦤྲྀᮇ୰䛻䚸106.5䡚8.7 ಶ/g ౽

䛾 L. paracasei 䛜⿕㦂⪅ 6 ౛඲ဨ䛷᳨ฟ䛥䜜䛯䚹⿕㦂⪅ 3 ␒䛸 6 ␒䛾 KW3110 䛾ᩘ䛿䚸௚䛾⿕㦂⪅䛾 10

ศ䛾 1 ᮍ‶䛷䛒䛳䛯䚹⭠䛻䛚䛡䜛 KW3110 䛾ᩘ䛿䚸ᐟ୺ഃ䛾せᅉ䛸ᦤྲྀ㔞䛻౫Ꮡⓗ䛷䛒䜛䛸⪃䛘䜙䜜䜛䚹 
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Table 3-3 Effect of KW3110 yogurt on the intestinal microbiota in KW3110 yogurt oral-administration study.

Day
-1 0 1 3 4 5

Total 10.49 ± 0.24
*

10.52 ± 0.24 10.67 ± 0.13 10.67 ± 0.22 10.49 ± 0.26 10.47 ± 0.39

Total Anaerobes 10.48 ± 0.24 10.52 ± 0.24 10.67 ± 0.13 10.67 ± 0.22 10.48 ± 0.26 10.46 ± 0.39

Total Aerobes 7.71 ± 0.80 7.96 ± 0.68 4.81 ± 5.39 7.65 ± 0.93 5.95 ± 3.15 7.62 ± 0.58

Bifidobacterium 9.81 ± 0.31 9.82 ± 0.36 10.28 ± 0.09 10.06 ± 0.26
a

9.88 ± 0.36 9.90 ± 0.52
a

Lactobacillus 4.83 ± 1.44 6.44 ± 1.32
a

6.80 ± 0.28 6.74 ± 1.11
a

6.57 ± 0.89
a

6.62 ± 0.92
a

L. paracasei 0.29 ± 0.87 4.63 ± 3.50 3.96 ± 3.74 6.74 ± 1.11 6.00 ± 2.45 6.46 ± 1.37

Day
13 14 15 17 18 19

Total 10.53 ± 0.25 10.63 ± 0.29 10.68 ± 0.21 10.62 ± 0.32 10.44 ± 0.32 10.50 ± 0.25

Total Anaerobes 10.52 ± 0.25 10.58 ± 0.31 10.67 ± 0.22 10.60 ± 0.35 10.47 ± 0.29 10.49 ± 0.25

Total Aerobes 8.26 ± 0.73 8.07 ± 0.61 7.88 ± 0.88 8.07 ± 0.71 7.88 ± 1.00 7.91 ± 1.03

Bifidobacterium 9.80 ± 0.37 9.86 ± 0.36 10.11 ± 0.23 9.93 ± 0.51 9.90 ± 0.24 9.93 ± 0.11

Lactobacillus 4.09 ± 0.99 5.33 ± 1.08
a

5.63 ± 1.13 5.84 ± 1.85
b

6.10 ± 1.16
b

5.42 ± 0.68

L. paracasei 0.34 ± 0.38 1.07 ± 1.19 3.36 ± 3.84 3.11 ± 2.68 3.78 ± 4.20
b

3.55 ± 4.14

* Log10 of bacteria count (cfu/g feces), mean±SD.

a: Siginificantly different compared with Day-1 (p <0.05).
b: Siginificantly different compared with Day13 (p <0.05).

100g-intake

10g-intake

 

    

    



76 

Fig. 3-4

The detection limit of the Qt-PCR method was 3.0 log10 cells/g feces.

Enumeration of KW3110 in fecal samples during the oral-administration test
period in KW3110 yogurt oral-administration study.
Fecal samples from 6 subjects were subjected to Qt-PCR to determine the
number of cells of KW3110.
Subject 1: open diamonds, subject 2: filled squares, subject 3: filled
triangles, subject 4: open circles, subject 5: filled circles, subject 6: open
squares.
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ⅢⅢⅢⅢ----3333----4 KW31104 KW31104 KW31104 KW3110 䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖䝶䞊䜾䝹䝖ᦤྲྀᦤྲྀᦤྲྀᦤྲྀ䛻䜘䜛䛻䜘䜛䛻䜘䜛䛻䜘䜛⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ⭠ෆ⣽⳦ྀ䜈䜈䜈䜈䛾䛾䛾䛾ᙳ㡪ᙳ㡪ᙳ㡪ᙳ㡪    

Table3-3 䛻䚸ᇵ㣴ἲ䛷䛾⥲⳦ᩘ䚸⥲᎘Ẽᛶ⳦ᩘ䚸⥲ዲẼᛶ⳦ᩘ䚸Bifidobacterium ⳦ᩘ䚸䛚䜘䜃

Lactobacillus⳦ᩘ䜢♧䛧䛯䚹Fig. 3-5䛻䚸Bifidobacterium⳦ᩘ䛚䜘䜃Lactobacillus⳦ᩘ䛾⤒᫬ኚ໬䜢♧䛧䛯䚹

䛣䜜䛿ᇵ㣴ἲ䛚䜘䜃 Qt-PCR ἲ䛻䜘䜚ồ䜑䛯䚹ヨ㦂ᮇ㛫඲య䛻䜟䛯䜚䚸⥲⳦ᩘ䚸⥲᎘Ẽᛶ⳦ᩘ䛚䜘䜃⥲ዲ

Ẽᛶ⳦ᩘ䛻኱䛝䛺ኚ໬䛿䛺䛛䛳䛯䚹 

ᇵ㣴ἲ䛻䜘䜚䚸ᢞ୚๓䠄䠉1 ᪥┠䛚䜘䜃 13 ᪥┠䠅䛾 Bifidobacterium ⳦ᩘ䛿䚸109.8cfu/g ౽䛷䛒䜛䛣䛸䛜♧䛥

䜜䛯䚹䛣䜜䛿 100 g ᦤྲྀᮇ୰䛻䠄0 ᪥┠䡚5 ᪥┠䠅109.9cfu/g ౽䛻ୖ᪼䛧䛯䚹100 g ᦤྲྀᮇ䛾 3 ᪥┠ཪ䛿 5 ᪥

┠䛸䚸䠉1 ᪥┠䛸䛾㛫䛻 Bifidobacterium ⳦ᩘ䛻᭷ពᕪ䛜䜏䜙䜜䛯䚹Bifidobacterium ⳦ᩘ䛿 10 g ᦤྲྀᮇ୰䜒

109.9 cfu/g ౽ 䛻ቑຍ䛧䛯䠄14 ᪥┠䡚19 ᪥┠䠅䚹䛧䛛䛧䚸䛣䛾ᮇ㛫୰䛻᭷ពᕪ䛿䜏䜙䜜䛺䛛䛳䛯䚹⥲⳦ᩘ䛻ᑐ

䛩䜛 Bifidobacterium ༨᭷⋡䛿䚸Day -1: 20.9%   Day 0: 20.0%   Day 2: 40.7%   Day 3: 24.5%   Day 4: 24.5%   

Day 5: 26.9%   Day 13: 18.6%   Day 15: 17.0%   Day 16: 26.9%   Day 17: 20.4%   Day 18: 28.8%   Day 19: 

26.9% 䛸䛺䛳䛯䚹100g ᦤྲྀᮇ䛸 10g ᦤྲྀᮇ䜢ẚ㍑䛩䜛䛸䚸100g ᦤྲྀᮇ䛾᪉䛜 10g ᦤྲྀᮇ䜘䜚 Bifidobacterium

༨᭷⋡䛜▷ᮇ㛫䛷ኚ໬䛧䛛䛴ቑຍ㔞䜒኱䛝䛛䛳䛯䚹 

Qt-PCR ἲ䛷ᚓ䜙䜜䛯⤖ᯝ䛿䚸ᇵ㣴ἲ䛷ᚓ䜙䜜䛯䜒䛾䛸䜋䜌ྠ䛨䛷䛒䛳䛯䠄Fig. 3-5 A䠅䚹 

Lactobacillus ⳦ᩘ䛿䚸ᇵ㣴ἲ䛷 KW3110 䝶䞊䜾䝹䝖䛾ᦤྲྀ䛻䜘䜚኱䛝䛟ቑຍ䛩䜛䛣䛸䛜♧䛥䜜䛯䚹䛣䜜䛿䠉

1 ᪥┠䛜 104.8cfu/g ౽䛷䛒䜚䚸100 g ᦤྲྀᮇ୰䛻⣙ 106.6 cfu/g ౽䛻ୖ᪼䛧䛯䛣䛸䛻䜘䜛䚹⤫ィゎᯒ䛻䜘䜚䚸100 

g ᦤྲྀᮇ䛾 0 ᪥┠䚸3 ᪥┠䚸4 ᪥┠䚸䛚䜘䜃 5 ᪥┠䛾 Lactobacillus ⳦ᩘ䛿䚸䠉1 ᪥┠䛸䛿᭷ពᕪ䛜䛒䜛䛣䛸

䛜♧䛥䜜䛯䚹ḟ䛻䚸ఇṆᮇ୰䛻 104.1 cfu/g ౽䛻పୗ䛧䛯ᚋ䚸⥆䛟 10g ᦤྲྀᮇ୰䛻⣙ 105.4cfu/g ౽䜎䛷෌ᗘቑ

ຍ䛧䛯䚹䛥䜙䛻䚸14 ᪥┠䚸17 ᪥┠䚸18 ᪥┠䛾 Lactobacillus ⳦ᩘ䛿䚸13 ᪥┠䛸ẚ㍑䛧䛶᭷ព䛻ቑຍ䛧䛯䚹 䛣

䜜䜙䛾⤖ᯝ䛿䚸Qt-PCR ἲ䛻䜘䛳䛶䜒ᨭᣢ䛥䜜䛯䚹Lactobacillus 䛾᭷ព䛺ቑຍ䛜 100 g ᦤྲྀᮇ䛾 0 ᪥┠䚸3

᪥┠䚸䛚䜘䜃 5 ᪥┠䛸䚸10g ᦤྲྀᮇ䛾 18 ᪥┠䛻ㄆ䜑䜙䜜䛯䠄Fig. 3-5 B䠅䚹ヨ㦂ᮇ㛫඲య䛻䜟䛯䜚䚸Qt-PCR

䛻䜘䜛 ᐃ್䛾᪉䛜ᇵ㣴ἲ䛻䜘䜛 ᐃ್䜘䜚䜒䛿䜛䛛䛻㧗䛛䛳䛯䚹䛣䛾2䛴䛾᪉ἲ䛾⤖ᯝ䛾㛫䛾᭱䜒኱䛝䛺

ᕪ䛿䚸䠉1 ᪥┠䛚䜘䜃 13 ᪥┠䠄䠚1000 ಸ䠅䛻ほᐹ䛥䜜䚸KW3110 䝶䞊䜾䝹䝖ᦤྲྀᮇ୰䛾ᕪ䛿ᑠ䛥䛛䛳䛯䠄䜋䜌

10 ಸ䠅䚹 
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䛣䜜䜙䛾䝕䞊䝍䛿䚸䠉1 ᪥┠䛚䜘䜃 13 ᪥┠䛻 Qt-PCR 䛻䜘䜚᳨ฟ䛥䜜䛯ከ䛟䛾 Lactobacillus 䛿䚸㓟ᛶ LBS

ᐮኳᇵᆅ䠄pH 5.5䠅䛻䝁䝻䝙䞊䜢ᙧᡂ䛩䜛䛣䛸䛜䛷䛝䛺䛛䛳䛯䛣䛸䜢♧䛧䛶䛔䛯䚹Lactobacillus 䛾ከ䛟䛿䚸ᦆയ䜢

ཷ䛡䛯䛒䜛䛔䛿⭠ෆ䛷Ṛ⁛䛧䚸㓟ᛶ LBS ᐮኳᇵᆅ䠄pH 5.5䠅ୖ䛷䝁䝻䝙䞊䜢ᙧᡂ䛩䜛䛣䛸䛜䛷䛝䛺䛛䛳䛯䛸ᛮ

䜟䜜䜛䚹䛔䛟䛴䛛䛾ሗ࿌䛻䜘䜚䚸⣽⬊⭷-ATP 䜰䞊䝊άᛶ䛿䚸⣽⳦䛻䛸䛳䛶㓟ᛶ᮲௳ୗ䛷䛾⏕Ꮡ䛻㔜せ䛷䛒

䜚䚸୍㒊䛾໬Ꮫⓗฎ⌮䛻䜘䜚ᐜ᫆䛻ኻά䛩䜛䛣䛸䛜♧䛥䜜䛶䛚䜚 81䠅䚸䛣䛾䝕䞊䝍䛿䚸ᦆയ䜢ཷ䛡䛶䛔䛺䛔⭠

ෆ Lactobacillus 䛜 KW3110 䝶䞊䜾䝹䝖 10g 䛾ᦤྲྀ䛻䜘䜚᭷ព䛻ቑຍ䛩䜛䛣䛸䜢ᙉ䛟♧၀䛧䛶䛔䛯䚹 



79 

Fig. 3-5 

(A) Enumeration of Bifidobacterium . (B) Enumeration of Lactobacillus .
Open circles indicate the data obtained by the cultivation method from

9 subjects (log10 cfu/g feces). Open rectangles indicate the data obtained

by the Qt-PCR method from 6 subjects (log10 cells/g feces).

The detection limit was  3.0 log10 cfu/g feces in cultivation method,

and was 3.0 log10 cells/g feces in Qt-PCR method.

Data represent mean±SD.

*p <0.05 compared with Day -1.
**p <0.05 compared with Day 13.

Enumeration of Bifidobacterium  and Lactobacillus  in fecal samples during the
oral-administration test period in KW3110 yogurt oral-administration study.
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ⅢⅢⅢⅢ----4444 ⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ    

ᮏヨ㦂䛻䜘䜚䚸KW3110 䛿⭠ෆ⣽⳦ྀ䜢ᨵၿ䛧ᩚ⭠ຠᯝ䜢᭷䛩䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇䛷䛒䜛䛣䛸䛜ุ᫂䛧䛯䚹

in vitro ヨ㦂䛾⤖ᯝ䚸KW3110 䛿㓟䛻⪏ᛶ䛷䛒䜚䚸⫹Ồ㓟Ꮡᅾୗ䛷ቑṪ䛩䜛䛣䛸䛜䛷䛝䜛䛣䛸䛜♧䛥䜜䛯䚹䝠䝖

䜢ᑐ㇟䛸䛧䛯 in vivo ヨ㦂䛻䜘䜚䚸KW3110 䛿䚸ୖ㒊ᾘ໬⟶䛻䛚䛔䛶⫶ᾮ䛻⪏ᛶ䛷䛒䜚䚸ୗ㒊ᾘ໬⟶䛻⏕䛝䛯

䜎䜎฿㐩䛩䜛䛣䛸䛜ᙉ䛟♧၀䛥䜜䛯䚹ᇵ㣴ἲ䛻䜘䜚 ᐃ䛧䛯⏕䛝䛯 Bifidobacterium 䛚䜘䜃 Lactobacillus ⳦ᩘ

䛿䚸KW3110 䝶䞊䜾䝹䝖ᦤྲྀᚋ䚸᭷ព䛻ቑຍ䛧䛯䚹Bifidobacterium ༨᭷⋡䜒ྠᵝ䛾ഴྥ䛷䛒䛳䛯䚹౽䛛䜙䛾

KW3110 䛾᳨ฟ㔞䛚䜘䜃⭠ෆ⣽⳦ྀ䛾ᨵၿຠᯝ䛷ᦤྲྀ㔞౫Ꮡᛶ䜒ほᐹ䛥䜜䛯䚹䛥䜙䛻䚸䜰䞁䜿䞊䝖䛛䜙᤼౽

㢖ᗘ䛚䜘䜃᤼౽㔞䛻䚸᭷ព䛷䛿䛺䛔䛜ቑຍ䛩䜛ഴྥ䛜ㄆ䜑䜙䜜䛯䠄䝕䞊䝍䛿♧䛧䛶䛔䛺䛔䠅䚹ྜ䜟䛫䛶⪃䛘

䜛䛸䚸ங㓟⳦䛾௚䛾ᰴ䛷䛾ヨ㦂 83), 84) 䛷䜒ሗ࿌䛥䜜䛶䛔䜛䜘䛖䛻䚸KW3110 䝶䞊䜾䝹䝖䛾ᦤྲྀ䛿䚸

Bifidobacterium 䛚䜘䜃 Lactobacillus 䛾⳦ᩘቑຍ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䛻䜘䜚౽㏻䜢ᨵၿ䛩䜛䛸ᛮ

䜟䜜䜛䚹౽ᛶ䛾ᨵၿ䛻䛴䛔䛶䜒 KW3110 䝶䞊䜾䝹䝖䛾ᦤྲྀ䛷ᨵၿ䛩䜛ྍ⬟ᛶ䛜䛒䜛䚹௒ᚋ䚸᤼౽➼䛾ᨵၿ䛻

ᚲせ䛺᭱పᦤྲྀ㔞䛾ぢᴟ䜑䚸䛥䜙䛻䛿 RCT 䜢⏝䛔䛶ᐈほᛶ䞉ಙ㢗ᛶ䜢㧗䜑䛯ヨ㦂᪉ἲ䛷᳨ド䛩䜛䛣䛸䛜ᚲ

せ䛷䛒䜛䚹 

 KW3110 䛿䚸L. paracasei 䛾⳦ᰴ䛸䛧䛶䚸Caco-2 䛚䜘䜃 HT29 䜈䛾᥋╔άᛶ䛜㧗䛔䛣䛸䛜♧䛥䜜䛯䛣䛸䛿

㠀ᖖ䛻⯆࿡῝䛔䚹᪤ሗ䛾⣽⳦䛾⭠⟶䜈䛾᥋╔䛻㛵䛩䜛ከ䛟䛾 in vitro 䛷䛾ሗ࿌䛻䛚䛔䛶䚸䛔䛟䛴䛛䛾⣽⳦⣽

⬊⾲㠃䝍䞁䝟䜽㉁䚸䛯䛸䛘䜀 L. reuteri 䛾 MapA 85䠅䚸L. crispatus 䛾 CbsA 86) 䛚䜘䜃 L. jonsonii 䛾 EF-Tu 87) 

䛜⭠⟶䜈䛾᥋╔䛻㛵୚䛩䜛㔜せ䛺せᅉ䛸䛧䛶Ⓨぢ䛥䜜䛶䛔䜛䚹L. casei ATCC334 ᰴ䛾㑇ఏᏊ㓄ิ䛻䛿䚸

EF-Tu ᅉᏊ䛾㓄ิ䛜ྵ䜎䜜䛶䛔䜛䚹䜎䛯䚸⣽⬊⾲㠃㛵㐃䝸䝫䝔䜲䝁㓟䠄LTA䠅䛜䚸L. jonsonii 䛾 Caco-2 䜈䛾᥋

╔≉ᛶ䛾ỴᐃᅉᏊ䛷䛒䜛䛣䛸䛜ู䛾ሗ࿌䛷❧ド䛥䜜䛶䛔䜛 88) 䚹䝬䜲䜽䝻䜰䝺䜲䛚䜘䜃䠋䜎䛯䛿䛣䜜䜙䛾㑇ఏ

Ꮚ䛾Ḟኻኚ␗ᰴ䜢⏝䛔䛯䛥䜙䛺䜛ヨ㦂䛻䜘䜚䚸KW3110 䛾⭠⟶䜈䛾᥋╔≉ᛶ䛜䚸EF-Tu 䛺䛹䛾䝍䞁䝟䜽㉁ᅉ

Ꮚ䛻䜘䜚䚸䜎䛯䛿 LTA 䛻䜘䜚፹௓䛥䜜䛶䛔䜛䛛ྰ䛛䛜ゎ᫂䛥䜜䜛䛷䛒䜝䛖䚹 

䝠䝖䜢ᑐ㇟䛸䛧䛯ヨ㦂䛻䛚䛔䛶䚸KW3110 䝶䞊䜾䝹䝖䛿ᦤྲྀ䜢Ṇ䜑䛯 1 㐌㛫ᚋ䛷䜒⭠⟶ෆ䛻␃䜎䜛䛣䛸䛜♧

䛥䜜䛯䚹䠄Fig. 3-4䠅䚹䛥䜙䛻䚸KW3110 ⳦య䛾䝷䝑䝖䜈䛾⤒ཱྀᢞ୚ヨ㦂䛻䛚䛔䛶䚸䛣䛾⳦ᰴ䛜⤒ཱྀᢞ୚୰Ṇᚋ

䜒 L. paracasei 䛾௚䛾⳦ᰴ䜘䜚䜒㛗䛟⭠⟶䛻␃䜎䛳䛶䛔䜛䛣䛸䜢☜ㄆ䛧䛶䛔䜛䠄䝕䞊䝍䛿♧䛧䛶䛔䛺䛔䠅䚹
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Schultz 䛿䚸L. rhamnosus GG ᰴ䜢ዷ፬䛻⤒ཱྀᢞ୚ᚋ䚸䛣䛾ᰴ䛜 1 㐌㛫௨ෆ䛻ẕぶ䛾౽䛛䜙ᾘኻ䛧䛯䛾䛻ᑐ

䛧䚸ஙඣ䛻ᢞ୚䛧䛯ሙྜ䛿ᩘ䞃᭶Ᏻᐃ䛧䛶㛫␃䜎䛳䛶䛔䜛䛣䛸䛜ほᐹ䛥䜜䛯䛸ሗ࿌䛧䛶䛔䜛 89) 䚹KW3110 䛿䚸

L. rhamnosus GG ᰴ䛸ྠ➼䛛䚸䜘䜚㛗䛟⭠ෆ䛻␃䜎䜛䛣䛸䛜䛷䛝䜛䛸ᛮ䜟䜜䜛䚹ᢠ䜰䝺䝹䜼䞊ຠᯝ䛾䝯䜹䝙䝈

䝮䛻䛴䛔䛶䛥䜙䛻ከ䛟䛾◊✲䛜ᚲせ䛷䛒䜛䛜䚸䝠䝖⭠䛻䛚䛡䜛 KW3110 䛾䛣䛾Ⰻዲ䛺ᐃ╔ᛶ䛿䚸䛣䛾⳦ᰴ䛾 in 

vivo 䛻䛚䛡䜛ᢠ䜰䝺䝹䜼䞊ຠᯝ䛻Ⰻ䛔ᙳ㡪䜢ཬ䜌䛩䜒䛾䛸ᛮ䜟䜜䜛䚹L. rhamnosus GG ᰴ䜢ዷ፬䛻ᢞ୚䛩䜛

䛸䚸᪂⏕ඣ䛾䜰䝺䝹䜼䞊Ⓨ⌧⋡䛜పୗ䛩䜛䛣䛸䛜ሗ࿌䛥䜜䛶䛔䜛 46), 90) 䚹௒ᚋ䚸KW3110 䜢ዷ፬䛻ᢞ୚䛧䚸᪂

⏕ඣ䛻䛚䛡䜛⓶⭵⑌ᝈ䛺䛹䛾䜰䝺䝹䜼䞊⑌ᝈ䛾Ⓨ⌧䛾㍍ῶ䛻᭷⏝䛷䛒䜛䛛䛹䛖䛛䜢᫂䜙䛛䛻䛩䜛䛣䛸䛿⯆

࿡῝䛔䚹 
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ⅢⅢⅢⅢ----5555 ⤖ㄽ⤖ㄽ⤖ㄽ⤖ㄽ    

ᮏ❶䛻䛚䛔䛶䚸KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛸ᩚ⭠ຠᯝ䜢☜ㄆ䛩䜛䛯䜑䚸in vitro ヨ㦂䛚䜘䜃೺ᖖ᪥

ᮏே䛻䛚䛡䜛 KW3110 ⤒ཱྀᦤྲྀヨ㦂䜢⾜䛳䛯䚹䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶䜰䝺䝹䜼䞊䜈䛾᭷ຠᛶ䛜᫂䜙䛛䛻

䛺䛳䛶䛔䜛 KW3110 䛜䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢ే䛫ᣢ䛴䛣䛸䛜☜ㄆ䛥䜜䛯䚹䛩䛺䜟䛱䚸㓟⪏ᛶ䚸⫹Ồ⪏ᛶ䜢

ᣢ䛱ᾘ໬⟶ୗ㒊䛻⏕䛝䛶฿㐩䛩䜛䛣䛸䚸⭠ୖ⓶⣽⬊䜈䛾᥋╔ᛶ䛾㧗䛥䛛䜙⭠ෆ䛾⁫␃᫬㛫䛜㛗䛔䛣䛸䚸኱

⭠䛾⭠ෆ⣽⳦ྀ䜢ᨵၿ䛧ᩚ⭠ຠᯝ䜢᭷䛩䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹䜎䛯䚸KW3110 䛾⏕Ꮡᛶ䜔⭠ෆ⣽⳦ྀᨵၿ

䛻䛴䛔䛶䛿ᦤྲྀ㔞౫Ꮡⓗ䛷䛒䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹 
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➨➨➨➨ⅣⅣⅣⅣ❶❶❶❶    ⥲ᣓ⥲ᣓ⥲ᣓ⥲ᣓ 

 

䝶䞊䜾䝹䝖䛿㛗ᖺ䚸೺ᗣⓗ䛷䛚䛺䛛䛾ㄪᏊ䜢ᩚ䛘䜛㣗ရ䛸䛧䛶୍⯡ⓗ䛺㣗⏕ά䛾୰䛷ᗈ䛟౑⏝䛥䜜䛶䛝䛶

䛔䜛䚹 

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿⏕䛝䛯ᚤ⏕≀䛷䛒䜛Ⅼ䛷䝶䞊䜾䝹䝖䛻㐺ྜ䛧䚸䛧䜀䛧䜀ῧຍ䛥䜜䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽

䝇䜔䛭䜜䜢ྵ䜣䛰䝶䞊䜾䝹䝖䛿䚸㏆ᖺၥ㢟䛸䛺䛳䛶䛔䜛⏕ά⩦័⑓䛻ᑐ䛧䚸㣗䛾ほⅬ䛛䜙≉䛻⭠䛾೺ᗣ䜢⥔

ᣢ䞉ᨵၿ䛩䜛䛣䛸䛩䛺䜟䛱ᩚ⭠ຠᯝ䛷䚸೺ᗣ䜈㈉⊩䛩䜛ᶵ⬟ᛶ㣗ရ䛸䛧䛶ὀ┠䛜㞟䜎䛳䛶䛔䜛䚹 

 ᩚ⭠䛸䛿ከゅⓗ䛺⌧㇟䛷䛒䜚䚸in vitro 䛾䜘䛖䛺㝈ᐃⓗ䛺ᐇ㦂⣔䛷䛿༑ศ䛺ホ౯䛿䛷䛝䛺䛔䚹ᐇ㦂ື≀䜢⏝

䛔䛯 in vivo 䛾⣔䛷䜒ᐇ㝿䛻౑⏝䛩䜛䝠䝖䛸䛾ື≀✀㛫ᕪ䜢ᇙ䜑䜛䛣䛸䛿䛷䛝䛺䛔䚹ᐇ⏝䜢ᨭ䛘䜛䛯䜑䛻䛿䝠䝖

䛷䛾ホ౯䛜ᚲせ䛷䛒䜛 5), 25)䚹 

䝠䝖䛜᪥ᖖ䛾㣗⩦័䛾୰䛷䝥䝻䝞䜲䜸䝔䜱䜽䝇䛚䜘䜃䛭䜜䜢ྵ䜣䛰䝶䞊䜾䝹䝖䜢ᦤྲྀ䛩䜛ሙྜ䚸୍ᐃ䛾᮲

௳䛷ᦤྲྀ䛩䜛䛣䛸䛿ᅔ㞴䛷䛒䜛䚹䛭䜜䛿䚸㣗ရ䛿་⸆ရ䛸␗䛺䜚ᦤྲྀ㔞䞉㢖ᗘ䞉᫬ᮇ䛺䛹䛜ᣦᑟ⟶⌮ୗ䛻䛺

䛔䛯䜑䛷䛒䜛䚹ᚑ䛳䛶䚸ᦤྲྀ㔞䛾ከᑡ䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇⳦✀䛜␗䛺䜛ሙྜᩚ⭠ຠᯝ䛜䛹䛾䜘䛖䛻⌧䜜䜛

䛛䚸䜎䛯Ᏻ඲ᛶ䛿䛹䛖䛛䛸䛔䛖Ⅼ䛿䚸ᾘ㈝⪅䛻䛸䛳䛶኱䛝䛺㛵ᚰ஦䛷䛒䜛䚹 

ከゅⓗ䛻ホ౯䛥䜜䜛䜉䛝ᩚ⭠ຠᯝ䜢᳨ド䛩䜛ሙྜ䚸ྛᣦᶆ䛜䛹䛾⿕㦂⪅䛻䛚䛔䛶䜒୍ᚊ䛻ື䛟䛣䛸䛿⪃

䛘䛻䛟䛔䚹≉䛻㣗ရ䛻䜘䜛௓ධ䛾ሙྜ䛿䚸⏝㏵䛾≉ᛶ䛛䜙་⸆ရ䛻ẚ䜉䛶స⏝䜢⦆䜔䛛䛻タᐃ䛩䜛䛣䛸䛜

኱༙䛷䛒䜛䛯䜑䚸ྛ⿕㦂⪅䛚䜘䜃ᣦᶆ䛷㗦ᩄ䛻ື䛟䜒䛾䛸䛭䛖䛷䛺䛔䜒䛾䛜䛒䜚䚸ྛᣦᶆ䛾ኚ໬䛾᭷↓䛸ኚ

໬㔞䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛭䛾䜒䛾䛾ຠᯝ䛷䛒䜛䛛䛹䛖䛛䚸䛚䜘䜃ྛᣦᶆ䛾⏕⌮Ꮫⓗ䛺㛵㐃ᛶ䜢୍య䛻ホ౯

䛩䜛ᚲせ䛜䛒䜛䚹ᮏ◊✲䛷䛿䚸᮲௳䛤䛸䛻䚸䛩䛺䜟䛱䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾✀㢮䛻䜘䜚䚸䜎䛯䛭䛾ᦤྲྀ㔞䛻䜘

䜚ᩚ⭠ຠᯝ䛜䛹䛖⌧䜜䜛䛛䜢᳨ド䛧䛯䚹ᩚ⭠ຠᯝ䜢♧䛩ᣦᶆ䛿䚸⭠ෆ⣽⳦ྀ䛸䛧䛶⭠ෆ᭷┈⳦䛾

Bifidobacterium ⳦ᩘ䛚䜘䜃䛭䛾༨᭷⋡䚸౽ᛶ䛸䛧䛶⮬ぬ䛷䛝䜛ᣦᶆ䛷䛒䜛᤼౽㢖ᗘ䛸᤼౽㔞䚸䛥䜙䛻౽ᛶ䜢

䜘䜚᫂☜䛻ゎ᫂䛩䜛䛯䜑䛻⭠⟶㏻㐣᫬㛫䜢୺䛻⏝䛔䛯䚹䛣䛾䜘䛖䛺᮲௳ୗ䛷䛾ྛᣦᶆ䛾ኚ໬䛸⏕⌮Ꮫⓗ䛺

㛵㐃ᛶ䜢᳨ド䛧䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠ຠᯝ䜢ホ౯䛧䛯䚹 
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➨ 2 ❶➨䠍⠇䛻䛚䛔䛶䚸BB-12 䛾᭷ຠᛶ䛸ᦤྲྀ㔞౫Ꮡᛶ䛚䜘䜃㐣๫㔞ᦤྲྀ᫬䛾Ᏻ඲ᛶ䜢ホ౯䛧䛯䚹 

ึ䜑䛻䚸BB-12 ᭷ຠᛶヨ㦂䛸䛧䛶䝠䝖䛻䛚䛡䜛 BB-12 䝶䞊䜾䝹䝖䛻ྵ䜎䜜䜛 BB-12 䛾ᩚ⭠ຠᯝ䜢↓సⅭ

໬୍㔜┣᳨ᑐ↷ẚ㍑䜽䝻䝇䜸䞊䝞䞊ヨ㦂䠄RCT䠅䛷ホ౯䛧䛯䚹BB-12 䛸䛭䜜௨እ䛻 3 ✀䛾ங㓟⳦䜢⏝䛔䛶〇

㐀䛧䛯䝶䞊䜾䝹䝖䛸 BB-12 ௨እ䛾 3 ✀䛾ங㓟⳦䛾䜏䛷〇㐀䛧䛯䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䚸౽ᛶ䚸⭠ෆ⣽⳦ྀ䛚䜘

䜃⭠ෆ⎔ቃ䛾ኚ໬䜢ほᐹ䛧䛯䚹1 ᪥ᙜ䛯䜚䛾ᦤྲྀ㔞䛿ᾘ㈝ᕷሙ⤫ィ䜘䜚 100g/᪥䛸䛧䛯 26䠅䚹 

BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛷ᑐ↷䝶䞊䜾䝹䝖ᦤྲྀᮇ䛸ẚ䜉䛶䚸౽⛎ഴྥ⪅⩌䛷᤼౽᪥ᩘ䛾ቑຍ䚸

Bacteroidaceae ༨᭷⋡䛾పୗ䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䚸Bifidobacterium ༨᭷⋡䛾ୖ᪼䛚䜘䜃

Enterobacteriaceae ༨᭷⋡䛾పୗ䛜ぢ䜙䜜䛯䚹⿕㦂⪅඲య䛷䛿䚸 Bacteroidaceae 䛾⳦ᩘ䛾ῶᑡ䚸

Bifidobacterium⳦ᩘ䛾ቑຍ䚸Bacteroidaceae༨᭷⋡䛾పୗ䚸Bifidobacterium༨᭷⋡䛾ୖ᪼䛚䜘䜃㓗㓟㔞䛾

ቑຍ䛜ぢ䜙䜜䛯䚹㠀౽⛎ഴྥ⪅⩌䛷䛿䚸Bifidobacterium ⳦ᩘ䛾ቑຍ䛚䜘䜃 Bifidobacterium ༨᭷⋡䛾ୖ᪼

䛜ぢ䜙䜜䛯䚹 

BB-12 䝶䞊䜾䝹䝖ᦤྲྀᮇ䛻䛚䛡䜛౽ᛶᨵၿຠᯝ䛿䚸౽⛎ഴྥ⪅⩌䛷☜ㄆ䛥䜜䚸⿕㦂⪅඲య䛸㠀౽⛎ഴྥ

⪅⩌䛷䛿☜ㄆ䛥䜜䛺䛛䛳䛯䚹୍᪉䚸SCFA 㔞䛿⿕㦂⪅඲య䛸㠀౽⛎ഴྥ⪅⩌䛷᭷ព䛺ኚ໬䛜䛒䛳䛯䜒䛾䛾

౽⛎ഴྥ⪅⩌䛷䛿䛺䛛䛳䛯䚹 

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠ຠᯝ䜈䛾స⏝ᶵᗎ䛿ḟ䛾䜘䛖䛻᥎ᐃ䛥䜜䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䛜⏕䛝䛶⭠

䛻฿㐩䛩䜛䛣䛸䛷⭠ෆ⣽⳦ྀ䛾 Bifidobacterium ⳦ᩘ䛜ቑຍ䛧䛯䜚௚䛾⳦䛜ቑῶ䛧䛯䜚䛩䜛䚹ḟ䛻䚸䝥䝻䝞䜲

䜸䝔䜱䜽䝇⮬㌟䛚䜘䜃ቑῶ䛧䛯⭠ෆ⣽⳦䛾ᙳ㡪䛷 SCFA 䛾⏘⏕䛜ከ䛟䛺䜛䚹SCFA 䛿⭠ୖ⓶⣽⬊䛻྾཰䛥䜜

䜶䝛䝹䜼䞊※䛸䛺䜚⭠⽸ື㐠ື䜢ಁ㐍䛩䜛䛣䛸䛷䚸᤼౽䛜ಁ㐍䛥䜜䜛 35)䚹 ᮏ◊✲䛷䛿䚸᤼ฟ䛥䜜䛯౽䜢ศᯒ

䛻⏝䛔䛶䛔䜛䛜䚸䛣䛾ẁ㝵䛷䛿 SCFA 䛿⭠ୖ⓶⣽⬊䛻྾཰䛥䜜ᾘ㈝䛥䜜䛯ᚋ䛷䛒䜛ྍ⬟ᛶ䛜䛒䜛䚹SCFA 㔞

䛾ኚ໬䛜౽⛎ഴྥ⪅⩌䛷䛿䛺䛟䚸䜐䛧䜝㠀౽⛎ഴྥ⪅⩌䛷ぢ䜙䜜䛯䛾䛿䚸౽⛎ഴྥ⪅⩌䛷䛿౽䛾⭠ෆ⁫␃

᫬㛫䛜㛗䛟䚸SCFA 䛜྾཰䛥䜜䜛ᶵ఍䛜䜘䜚ከ䛔䛯䜑䛛䜒▱䜜䛺䛔䚹䛣䜜䜙䛾ほᐹ䛛䜙䛥䜙䛻῝䛟ᩚ⭠ຠᯝ䜢

⌮ゎ䛩䜛䛯䜑䛻䛿䚸⭠⟶ෆᐜ≀䛾㏻㐣᫬㛫䜢ホ౯䛩䜛䛣䛸䛜㔜せ䛷䛒䜛䛸⪃䛘䜙䜜䛯䚹 

⥆䛔䛶䚸BB-12 ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛸䛧䛶 BB-12 䝶䞊䜾䝹䝖䛾ᦤྲྀ㔞౫Ꮡᛶ䜢ホ౯䛧䛯䚹BB-12 䝶䞊䜾䝹䝖

䜢 1 ᪥ᙜ䛯䜚 80g 䜎䛯䛿 150g䚸14 ᪥㛫㐃⥆ᦤྲྀ䛧䚸ᩚ⭠ຠᯝ䜢ほᐹ䛧䛯䚹ᶵ⬟ᛶ㣗ရ䜢䝕䝄䜲䞁䛩䜛䛸䛝䛻
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᭱ప᭷ຠᦤྲྀ㔞䛾タᐃ䛿㔜せ䛷䛒䜛䚹ᦤྲྀ᫬䛾᭷ຠᛶ䜢☜ಖ䛩䜛Ⅼ䛸䚸๪స⏝䛾Ⓨ⏕䛜ᠱᛕ䛥䜜䜛㐣๫

ᦤྲྀ䜢ᅇ㑊䛩䜛ᇶ‽䛸䛺䜛䛯䜑䛷䛒䜛䚹཮᪉䛸䜒ᶵ⬟ᛶ㣗ရ䜢ㄽ⌮ⓗ᰿ᣐ䛻ᇶ䛵䛔䛶౑⏝䛩䜛䛯䜑䛻䛿ᚲ

㡲䛾せ௳䛷䛒䜛䚹 

80g ⩌䛷䛿 Bifidobacterium ⳦ᩘ䛚䜘䜃༨᭷⋡䛾ୖ᪼䛚䜘䜃⣅౽䜰䞁䝰䝙䜰㔞䛾ῶᑡ䛜ぢ䜙䜜䚸150g ⩌䛷

䛿᤼౽㔞䛾ቑຍ䚸Ⰽ䛾㯤Ⰽ໬䚸Bacteroidaceae༨᭷⋡䛾పୗ䚸Bifidobacterium⳦ᩘ䛾ቑຍ䛚䜘䜃༨᭷⋡䛾

ୖ᪼䚸Clostridium lecithinase 䠄+䠅⳦ᩘ䛾ቑຍ䛚䜘䜃༨᭷⋡䛾పୗ䚸 Streptococcus⳦ᩘ䛾ῶᑡ䛚䜘䜃༨᭷

⋡䛾పୗ䛚䜘䜃⣅౽䜰䞁䝰䝙䜰㔞䛾ῶᑡ䛜ぢ䜙䜜䛯䚹 

ྛᣦᶆ䛭䜜䛮䜜䛻ᦤྲྀ㔞౫Ꮡᛶ䛜ㄆ䜑䜙䜜䛯ヂ䛷䛿䛺䛔䛜䚸⥲ྜⓗ䛻ẚ㍑䛩䜛䛸 80g/᪥䡚150g/᪥䛾

㛫䛷ᦤྲྀ㔞౫Ꮡᛶ䛜☜ㄆ䛥䜜䚸ᩚ⭠ຠᯝ䜈䛾ᙳ㡪䛻䛴䛔䛶䛿䛣䛾⠊ᅖ䛻᭱ప᭷ຠᦤྲྀ㔞䛜䛒䜛䛸⪃䛘䜙

䜜䛯䚹䜎䛯䚸BB-12 ᭷ຠᛶヨ㦂䛻䛚䛔䛶䚸BB-12 䝶䞊䜾䝹䝖䜢 100g/᪥ᦤྲྀ䛧䛶᭷ຠᛶ䜢☜ㄆ䛧䛶䛔䜛䛣䛸䛛

䜙䚸᭱ప᭷ຠᦤྲྀ㔞䛿 100g/᪥䛷䛒䜛䛸⪃䛘䜙䜜䛯䚹 

ྛ⿕㦂⪅ಶே䝧䞊䝇䛷䚸⭠ෆ⣽⳦ྀ䛾 Bifidobacterium ༨᭷⋡䜢ㄪ䜉䛯䚹80g ⩌䛷 7 ౛୰ 6 ౛䛷䚸150g ⩌

䛷 8 ౛୰ 8 ౛䛸䛔䛖㧗䛔☜⋡䛷⭠ෆ⣽⳦ྀ䛾 Bifidobacterium ༨᭷⋡䛜ୖ᪼䛧䛯䛜䚸኱䛝䛟 Bifidobacterium

༨᭷⋡䛜ୖ᪼䛧䛯ሙྜ䜔ୖ᪼ᖜ䛜ᑠ䛥䛛䛳䛯ሙྜ䛜䛒䜚䚸䜀䜙䛴䛝䛜኱䛝䛛䛳䛯䚹 

℧ཱྀ䜙䛜 Lactobacillus acidophilus SBT 2062 䛸 Bifidobacterium longum SBT 2928 䜢⏝䛔䛯䝥䝻䝞䜲䜸䝔

䜱䜽 䝇䝶 䞊䜾 䝹䝖䛷ྠ ᵝ䛾 ሗ ࿌ 䜢䛧䛶䛔䜛 10) 䚹ᦤ ྲྀ 㔞䛿 100g/᪥ 䛾䜏䛷䛒 䜛 䛜 䚸⭠ ෆ ⣽⳦ ྀ䛾

Bifidobacterium ༨᭷⋡䜢 9 ྡ䛾⿕㦂⪅䜢⏝䛔䛶♧䛧䛯䚹ᙜヨ㦂䛸ྠᵝ䚸ಶே㛫䛷኱䛝䛺䜀䜙䛴䛝䛜䛒䜚䚸ឤ

ཷᛶ䛻ᕪ䛜䛒䜛䛣䛸䛜ほᐹ䛥䜜䛶䛔䜛䚹 

䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾✀㢮䛸ಶே䛷䚸᭷ຠ䛺ሙྜ䛸䛭䛖䛷䛺䛔ሙྜ䛜䛒䜛䛸୍⯡ⓗ䛻ゝ䜟䜜䜛䛜䚸༑ศ䛺

᳨ド䛿䛺䛥䜜䛶䛚䜙䛪ᐃㄝ䛿䛺䛔䚹ಶே㛫䛷䛾⭠ෆ⣽⳦ྀ䛾 Bifidobacterium ༨᭷⋡䜈䛾ឤཷᛶ䛜䛭䛾୍

㒊䜢♧䛧䛶䛔䜛䛛䜒䛧䜜䛺䛔䚹䛧䛛䛧䚸య⣔ⓗ䛻᳨ド䛩䜛䛻䛿䚸ྠ୍䛾⿕㦂⪅䛷⥅⥆ⓗ䛻␗䛺䛳䛯䝥䝻䝞䜲䜸

䝔䜱䜽䝇䜢ᦤྲྀ䛧ຠᯝ䜢ほᐹ䛩䜛䛸䛔䛳䛯ホ౯᪉ἲ䛜ồ䜑䜙䜜䜛䚹䛣䛾ඛ䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾㞟ᅋ䛸䛧䛶䛾

ホ౯䛜ᑾ䛟䛥䜜ಶே䜈㐺⏝䛧䛶䛔䛟ẁ㝵䛷䛿䚸䛣䛾䜘䛖䛺ホ౯䜒ᚲせ䛻䛺䜛䛷䛒䜝䛖䚹 

䛥䜙䛻䚸BB-12㐣๫㔞ᦤྲྀヨ㦂䛸䛧䛶㐣๫㔞䛸⪃䛘䜙䜜䜛 450g/᪥䜢ᦤྲྀ䛧14 ᪥㛫㐃⥆ᦤྲྀ䛷᤼౽≧ἣ䚸
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⣅౽ᛶ≧䛚䜘䜃㝶క⑕≧䜢ほᐹ䛧䛯䚹ᦤྲྀᮇ୰䛻஦๓ほᐹᮇ䜎䛯䛿஦ᚋほᐹᮇ䛸ẚ䜉䛶䚸᤼౽㢖ᗘ䛸᤼౽

㔞䛿ከ䛟䛺䜚䚸䛭䛾௚䛾㡯┠䜒䚸ᦤྲྀ㔞౫Ꮡᛶ䛾ホ౯䛷ほᐹ䛥䜜䛯䛣䛸䛸㢮ఝ䛧䛶䛔䛯䚹䜎䛯䚸㐣๫㔞ᦤྲྀ䛧

䛶䜒᤼౽≧ἣ䜔⣅౽ᛶ≧䛜⃭ኚ䛧ୗ⑩ᵝ䛾≧ែ䛻䛺䜛䛣䛸䛿䛺䛟䚸␗ᖖ䛺㝶క⑕≧䜒ほᐹ䛥䜜䛺䛛䛳䛯䚹 

௨ୖ➨ 2 ❶➨䠍⠇䛾◊✲䛻䜘䜚䚸BB-12 䛻ᩚ⭠ຠᯝ䛜䛒䜛䛣䛸䛜☜ㄆ䛥䜜䚸ᘬ䛝⥆䛝ᩚ⭠ຠᯝⓎ⌧䜢⌮ゎ

䛩䜛䛯䜑䛻⭠⟶㏻㐣᫬㛫䜢ホ౯䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䛯䚹䜎䛯 BB-12 䝶䞊䜾䝹䝖䛾ᩚ⭠ຠᯝ䛻䛿㏻ᖖ䛾ᦤྲྀ

㔞䛾⠊ᅖ䛷ᦤྲྀ㔞౫Ꮡᛶ䛜☜ㄆ䛥䜜䚸᭱ప᭷ຠᦤྲྀ㔞䛿 100g/᪥䛷䛒䜛䛸⪃䛘䜙䜜䛯䚹㐣๫㔞ᦤྲྀ䛷䛿౽

ᛶ䛾ኚ໬䛿䛒䜛䜒䛾䛾೺ᗣ䛻᭷ᐖ䛺ᙳ㡪䛿䛺䛔䛣䛸䛜☜ㄆ䛥䜜䛯䚹 

 

➨ 2 ❶➨ 2 ⠇䛻䛚䛔䛶䚸DN173010 䛾⭠⟶㏻㐣᫬㛫䜢୰ᚰ䛸䛧䛯ᩚ⭠ຠᯝ䜢ホ౯䛧䛯䚹DN173010 䛿

BB-12 䛸ྠ⳦✀䛷␗䛺䜛⳦ᰴ䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛷䛒䜚䚸䛣䜜䜎䛷䛻᪥ᮏே䛷ᩚ⭠ຠᯝ䜢᳨ド䛧䛯ሗ࿌䛿

䛺䛔䚹 

DN173010 䛸䛭䜜௨እ䛻 3 ✀䛾ங㓟⳦䜢⏝䛔䛶〇㐀䛧䛯䝶䞊䜾䝹䝖䛸 DN173010 ௨እ䛾 3 ✀䛾ங㓟⳦䛾䜏

䛷〇㐀䛧䛯䝶䞊䜾䝹䝖䜢ᦤྲྀ䛧䚸⭠⟶㏻㐣᫬㛫䚸౽ᛶ䚸⭠ෆ⣽⳦ྀ䛚䜘䜃⭠ෆ⎔ቃ䛾ኚ໬䜢 DN173010 ᭷ຠ

ᛶヨ㦂䛷ホ౯䛧䛯䚹 

౽㏻䛾≧ែ䛻䛿ಶேᕪ䛜䛒䜚⏬୍ⓗ䛻౽⛎䜢ᐃ⩏䛩䜛䛣䛸䛿㞴䛧䛔䚹౽⛎䛿༢䛻᤼౽䛾㢖ᗘ䛜ᑡ䛺䛔䛸

䛔䛖䛣䛸䛷䛿䛺䛔䛜䚸୍⯡ⓗ䛻䛿᤼౽䛜 3 ᪥௨ୖ䛺䛔䚸䛒䜛䛔䛿㐌䛻 3 ᅇ௨ୗ䛧䛛䛺䛔䛸䛔䛳䛯᤼౽㢖ᗘ䛻

ຍ䛘䚸᤼౽䛾ᅔ㞴䛥䚸ṧ౽ឤ䜢ᣦᶆ䛻デ᩿䛥䜜䛶䛔䜛 34)䚹᤼౽㢖ᗘ䛿䛣䛾䜘䛖䛻౽⛎⑕䛾デ᩿䛻䜒⏝䛔䜙䜜䚸

⭠䛾ㄪᏊ䜢▱䜛ୖ䛷ศ䛛䜚䜔䛩䛔ᣦᶆ䛷䛒䜛䚹 

୍᪉䛷䚸㣗≀䜢⤒ཱྀᦤྲྀ䛧䛶䛛䜙᤼౽䛩䜛䜎䛷䛾᫬㛫䜢♧䛩⭠⟶㏻㐣᫬㛫䛿䚸⭠䛾ື䛝䜢┤᥋ⓗ䛻♧䛩

ᣦᶆ䛸䛧䛶䝶䞊䝻䝑䝟䛷⏝䛔䜙䜜䛶䛝䛯 52), 53), 54),55)䚹 

Meance 䜙䛿䚸䜲䝍䝸䜰䛷 200 ྡ䛾 50-70 ṓ䛾೺ᖖ⪅䜢⏝䛔䛶㢮ఝ䛾ヨ㦂䜢ᐇ᪋䛧䛶䛔䜛 55)䚹䛣䛾ヨ㦂䛻䜘

䜛䛸䚸⭠⟶㏻㐣᫬㛫䛜 40-50 ᫬㛫䛾䜾䝹䞊䝥䛻ẚ䜉䚸50 ᫬㛫௨ୖ䛾䜾䝹䞊䝥䛷䜘䜚኱䛝䛟⭠⟶㏻㐣᫬㛫䛜

▷⦰䛥䜜䛯䚹⯆࿡῝䛔䛣䛸䛻䚸ᦤྲྀ㔞䜢 125g/᪥䛸 250g/᪥䛸䛧䛶 2 㐌㛫䛾⥅⥆ᦤྲྀ䛷ẚ㍑䛧⭠⟶㏻㐣᫬㛫

䛾▷⦰ຠᯝ䛻ᦤྲྀ㔞౫Ꮡᛶ䜢ぢฟ䛧䛶䛔䜛䚹⭠⟶㏻㐣᫬㛫䛜 50 ᫬㛫௨ୖ䛾䜾䝹䞊䝥䛷䛿 125g 䛾ሙྜ䛿
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50.0±6.0 ᫬㛫䠄ᦤྲྀ๓ 68.7±8.3䠅䚸250g 䛾ሙྜ䛿 42.0±5.3 ᫬㛫䠄ᦤྲྀ๓ 68.2±9.2䠅䛸䛧䛶䛔䜛䚹䜎䛯䚸⭠⟶

㏻㐣᫬㛫䛜 40-50 ᫬㛫䛾䜾䝹䞊䝥䛷䛿 125g 䛾ሙྜ䛿 36.8±3.7 ᫬㛫䠄ᦤྲྀ๓ 46.3±2.3䠅䚸250g 䛾ሙྜ䛿

26.9±3.7 ᫬㛫䠄ᦤྲྀ๓ 46.3±2.4䠅䛷䛒䜚䜔䛿䜚ᦤྲྀ㔞౫Ꮡᛶ䜢ㄆ䜑䛶䛔䜛䚹⤖ㄽ䛸䛧䛶ᦤྲྀ㔞䛸⭠⟶㏻㐣᫬

㛫䛾▷⦰ຠᯝ䛾㛫䛻ᑐᩘ㛵ᩘ䛾┦㛵䛜䛒䜛䛸䛧䛶䛔䜛䚹 

ᮏヨ㦂䛾 STT ⩌䚸Meance 䜙䛾 MTT+STT ⩌䛜⭠⟶㏻㐣᫬㛫䛾ᐃ⩏ୖྠ୍䛷䛒䜛䚹ヨ㦂㣗ရ䛾ᦤྲྀ㔞䛿

ᙜヨ㦂䛷 170g/᪥䚸Meance 䜙䛿 1serving 䛜 125g 䛷䚸1-3serving 䛷ゎᯒ䜢⾜䛳䛶䛔䜛䚹ᙜヨ㦂䛾ᦤྲྀ㔞䛿

Meance 䜙䛾 1.36serving 䛻ᙜ䛯䜛䚹1.36 serving 䛷⭠⟶㏻㐣᫬㛫䛾▷⦰ศ 46.48 ᫬㛫䜢ᙜ䛶䛿䜑䜛䛸䚸

Meance 䜙䛾㛵ᩘ䜢ୖᅇ䜛䜘䛖䛻ぢ䛘䜛䚹 

୧ヨ㦂䜢༢⣧䛻ẚ㍑䛩䜛䛣䛸䛿䚸ヨ㦂䝕䝄䜲䞁䜔⿕㦂⪅䛾⫼ᬒ䛾㐪䛔䠄ே✀䚸ᖺ㱋䚸⏕ά⩦័䠅䛛䜙䛷䛝

䛺䛔䛜䚸ᙜヨ㦂䛷䛾ຠᯝ䛾᪉䛜኱䛝䛔䜘䛖䛻ぢ䛘䜛䚹䛣䜜䛿䚸ほᐹᮇ䛾⭠⟶㏻㐣᫬㛫䠄ᙜヨ㦂䛷 81.16 ᫬㛫䚸

Meance 䜙䛾 46.3 ᫬㛫䡚68.7 ᫬㛫䠅䛜䜘䜚㛗䛛䛳䛯䛯䜑⭠⟶㏻㐣᫬㛫▷⦰ᖜ䛜኱䛝䛟䛺䛳䛯䛣䛸䛻䜘䜛䛸⪃䛘

䜙䜜䜛䚹୍⯡䛻䚸᪥ᮏ䜢ྵ䜐䜰䝆䜰ᆅᇦ䛷䛿㣗≀⧄⥔䜢䜘䜚ከ䛟ྵ䜐㣗㣵⩦័䛛䜙䝶䞊䝻䝑䝟䜘䜚⭠⟶㏻㐣

᫬㛫䛜㛗䛔䛸ゝ䜟䜜䚸䛣䛾⪃ᐹ䛸୍⮴䛩䜛䚹 

ᙜヨ㦂䛷䛿䚸䛣䛾䜘䛖䛻䝶䞊䝻䝑䝟䛷ඛ⾜䛧䛶⾜䜟䜜䛯ヨ㦂䛸ᩚྜᛶ䛾䛒䜛⤖ᯝ䜢♧䛧䚸䛛䛴DN173010༢

⊂䛾ຠᯝ䜢♧䛧䛯Ⅼ䛷᪂䛧䛔䚹௒ᚋ䚸䛥䜙䛻ṇ☜䛺᮲௳ୗ䛷ᆅᇦ㛫ᕪ䜢ホ౯䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䜛䚹 

᤼౽㢖ᗘ䛿䚸᪥ᖖ䛾⏕ά䛾୰䛷⭠䛾ㄪᏊ䚸≉䛻౽⛎䛷䛒䜛䛛䛹䛖䛛䜢ホ౯䛩䜛᭱䜒ศ䛛䜚䜔䛩䛔ᣦᶆ䛷

䛒䜛䚹䛧䛛䛧䚸⭠ෆᐜ≀䛜⣽ษ䜜䛷᤼ἥ䛥䜜䜛䜘䛖䛺ሙྜ䛿᤼౽㢖ᗘ䛜ୖ䛜䜛䜒䛾䛾䚸⭠䛾೺ᗣ≧ែ䛜䜘䛔

䛸䛿ᚲ䛪䛧䜒ゝ䛘䛺䛔䚹䛣䛾Ⅼ䛷⭠⟶㏻㐣᫬㛫䛿䜘䜚┤᥋ⓗ䛻⭠䛾ື䛝䜢⾲䛧䛶䛚䜚䚸᭷⏝䛷䛒䜛䛸䛔䛘䜛䚹 

䛣䜜䜎䛷䛻䚸᤼౽㢖ᗘ䛸⭠⟶㏻㐣᫬㛫䛾୧᪉䛷䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾౽㏻䜈䛾ᙳ㡪䜢ホ౯䛧䛯ሗ࿌䛿䛺䛟䚸

ᙜヨ㦂䛷ึ䜑䛶ヨ䜏䛯䚹᤼౽㢖ᗘ䚸⭠⟶㏻㐣᫬㛫ඹ䛻䚸DN173010 䛾ᦤྲྀ䛷ᨵၿ䛧䚸཮᪉ᩚྜᛶ䛾䛒䜛⤖

ᯝ䜢♧䛧䛯䚹䛣䛾䛣䛸䛻ຍ䛘䛶䚸᤼౽㔞䜒 DN173010 䛾ᦤྲྀ䛷ቑຍ䛧䛶䛔䜛䚹䛣䛾 3 Ⅼ䜢⥲ྜ䛧䛶⪃ᐹ䛩䜛䛸䚸

⭠䛾ື䛝䛜㕌䛟⭠ෆᐜ≀䛜ከ䛟⭠ෆ䛻⁫䛳䛶䛔䜛≧ែ䛷 DN173010 䜢ᦤྲྀ䛩䜛䛸䚸⭠䛾ື䛝䛜άᛶ໬䛧⭠⟶

㏻㐣᫬㛫䛜▷⦰䛥䜜䚸᤼౽㔞䛸᤼౽㢖ᗘ䛜ྠ᫬䛻ୖ䛜䜛䛣䛸䛷⁫䛳䛶䛔䛯⭠ෆᐜ≀䜢᤼ἥ䛧䛯䛸⪃䛘䜙䜜䜛䚹

䛣䛾䛣䛸䛿䚸౽⛎䛜ከ䛟䛾ே䛻䛸䛳䛶୙ᛌ䛺䛣䛸䛰䛸ཷ䛡Ṇ䜑䜙䜜䛶䛔䜛䛸䛔䛖ឤぬⓗ䛺Ⅼ䚸୙せ䛻䛺䛳䛯⭠
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ෆᐜ≀䜢㏿䜔䛛䛻యእ䛻᤼ἥ䛩䜛䛣䛸䛷⭠ෆ⭉ᩋ䜢㜵䛞⭠ෆ⎔ቃ䜢Ⰻዲ䛻ಖ䛴Ⅼ䛛䜙䚸⭠䛾ㄪᏊ䜢ᩚ䛘ᐟ

୺䛾೺ᗣ䛻ᐤ୚䛩䜛䚹 

⭠ෆ⣽⳦ྀ䛷䛿 Bifidobacterium ⳦ᩘ䛜ቑຍ䛧༨᭷⋡䛜ୖ᪼䛧䛯䚹Bifidobacterium 䛿⭠ෆ⣽⳦ྀ䛾୰䛷

䜒ᐟ୺䛻᭷┈䛺ᙳ㡪䜢ᣢ䛴⳦䛷䛒䜛䛣䛸䛜▱䜙䜜䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇ᦤྲྀ䛻䜘䜛᤼౽㢖ᗘ䛾ቑຍ䛸

⭠ෆ Bifidobacterium ⳦ᩘ䛾ቑຍ䛸༨᭷⋡䛾ୖ᪼䜢ྠ᫬䛻ほᐹ䛧䛯ሗ࿌䛿ከ䛟Ꮡᅾ䛧䚸Bifidobacterium 䛿౽

ᛶᨵၿ䛾୺䛺ᅉᏊ䛰䛸⪃䛘䜙䜜䛶䛔䜛䚹9) , 10), 14), 15), 22), 43), 44) 

୍᪉䛷 Clostridium lecithinase 䠄+䠅⳦ᩘ䛜ῶᑡ䛧䛯䚹DN173010 䛾ᦤྲྀ䛷⭠ෆβ-䜾䝹䜽䝻䝙䝎䞊䝊άᛶ䛜

పୗ䛩䜛䛸䛾ሗ࿌䛜䛒䜛䚹56)  Clostridium lecithinase 䠄+䠅䛿⭉ᩋᛶ⣽⳦䛷䛒䜚⭠ෆ㓝⣲άᛶ䛾䛖䛱β-䜾䝹

䜽䝻䝙䝎䞊䝊䚸䝙䝖䝻䝸䝎䜽䝍䞊䝊䚸䝖䝸䝥䝖䝣䜯䝘䞊䝊άᛶ䜢ቑຍ䛥䛫䜛䛣䛸䛜ሗ࿌䛥䜜䛶䛔䛶 57) 䚸኱⭠䜺䞁

䜈䛾㛵୚䛜᥎ 䛥䜜䛶䛔䜛䚹 

䛣䜜䜙⭠⟶㏻㐣᫬㛫䛾▷⦰䚸౽ᛶ䛾ᨵၿ䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ䛿┦஫䛻㛵ಀ䛧䛒䛳䛶䛔䜛䛸⪃䛘䜙䜜䜛䛜䚸

䛭䛾స⏝ᶵᗎ䛿ᮏ⠇䛷䛿᫂☜䛻♧䛩䛣䛸䛜䛷䛝䛺䛔䚹≉䛻䚸⣅౽䛾Ỉศ䚸pH䚸䜰䞁䝰䝙䜰㔞䚸SCFA 㔞䛾䝕

䞊䝍䛛䜙䛿䚸⭠ෆ䛷㉳䛣䛳䛶䛔䜛䛣䛸䜢ᩚྜᛶ䜢ᣢ䛳䛶ㄝ᫂䛩䜛䛣䛸䛿䛷䛝䛺䛔䚹௒ᚋ䚸䝠䝖䛷䛾ヨ㦂䛻䛚䛔䛶

䜒䚸䜘䜚⭠ෆ䛻㏆䛔᮲௳䛷⭠ෆᐜ≀䜢᥇ྲྀ䛩䜛᪉ἲ䛾᳨ウ䚸䜘䜚⢭ᗘ䛜㧗䛟䜎䛯኱㔞䛻ศᯒ䛜ྍ⬟䛺᪉ἲ

䛾᳨ウ䜢⾜䛔䚸᫂☜䛻స⏝ᶵᗎ䜢ゎ᫂䛩䜛䛣䛸䛜ᚲせ䛷䛒䜛䚹 

௨ୖ➨ 2 ❶➨ 2 ⠇䛾◊✲䛻䜘䜚䚸RCT 䛻䛚䛔䛶 DN173 010 䛾ᦤྲྀ䛷⭠⟶㏻㐣᫬㛫䛚䜘䜃᤼౽≧ἣ䚸䛥䜙

䛻⭠ෆ⣽⳦ྀ䛜ᨵၿ䛩䜛䛣䛸䛷ᩚ⭠ຠᯝ䛜ᚓ䜙䜜䚸≉䛻⭠⟶㏻㐣᫬㛫䛜㛗䛔ሙྜ䛻㢧ⴭ䛷䛒䜛䛣䛸䛜᫂䜙

䛛䛸䛺䛳䛯䚹 

 

➨Ⅲ❶䛻䛚䛔䛶䚸Bifidobacterium lactis 䛸␗䛺䜛⳦✀ KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛸ᩚ⭠ຠᯝ䜢ホ

౯䛧䛯䚹 

KW3110 䛿ᢠ䜰䝺䝹䜼䞊ຠᯝ䜢ᣢ䛴ங㓟⳦䛸䛧䛶⸨ཎ䜙䛻䜘䛳䛶㑅ᢤ䛥䜜䛯䝞䜲䜸䝆䜵䝙䝑䜽䝇䛷䛒䜛䚹୍

᪉䚸⭠ෆ⣽⳦ྀ䛜䜰䝺䝹䜼䞊䛻㛵୚䛧䛶䛔䜛䛣䛸䜢♧၀䛩䜛ሗ࿌䜒䛒䜛䚹Björksten 䜙䛿䚸䜰䝺䝹䜼䞊䛾Ꮚ䛹

䜒䛾⭠ෆ⣽⳦ྀ䛿೺ᖖ䛺Ꮚ䛹䜒䛾䛭䜜䛸䛿␗䛺䛳䛶䛔䜛䛣䛸䜢ሗ࿌䛧䛶䛚䜚 64)䚸䜎䛯 Wickens 䜙䛿䚸ஙᗂඣᮇ
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䛾ᢠ⏕≀㉁ᢞ୚䛜䛭䛾ᚋ䛾䜰䝺䝹䜼䞊⑌ᝈⓎ⑕䛾䝸䝇䜽ᅉᏊ䛷䛒䜚䚸䛭䛾ཎᅉ䛜⭠ෆ⣽⳦ྀ䛾ኚ໬䛰䛸᥎

ᐹ䛧䛶䛔䜛 71)䚹䛥䜙䛻 Kalliomaki 䜙䛿䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ዷ፬䜔ᤵங፬䛚䜘䜃᪂⏕ඣ䛻ᢞ୚䛧䚸䜰䝺䝹䜼

䞊䛾Ⓨ⑕䛜ᢚ䛘䜙䜜䛯䛣䛸䜢ሗ࿌䛧䛶䛔䜛 46)䚹 ௨ୖ䛾䛣䛸䛛䜙䚸⭠ෆ⣽⳦ྀ䛸䜰䝺䝹䜼䞊䛿㛵ಀ䛧䛶䛔䛶䚸

⭠ෆ⣽⳦ྀ䜢ᨵၿ䛩䜛䝥䝻䝞䜲䜸䝔䜱䜽䝇䛻䛿䜰䝺䝹䜼䞊䜢ᨵၿ䛩䜛ຠᯝ䛜䛒䜛䛸⪃䛘䜙䜜䜛䚹KW3110 䛻

䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛜䛒䜛䛸䛩䜜䜀䚸䝞䜲䜸䝆䜵䝙䜽䝇䛸䛧䛶⳦య䛾䜏䛷䛺䛟䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ䜢㏻䛨䛶

ᢠ䜰䝺䝹䜼䞊άᛶ䜢♧䛩䛣䛸䜒ᮇᚅ䛷䛝䜛䚹䛭䛣䛷 KW3110 䛻䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛜䛒䜚䚸⭠ෆ⣽⳦ྀ䛾

ᨵၿຠᯝ䛜䛒䜛䛛䛹䛖䛛䜢 in vitro 䛚䜘䜃䝠䝖䛷☜ㄆ䛩䜛䛣䛸䛻䜘䜚䚸ᮏ⳦䛾ᩚ⭠ຠᯝ䜈䛾ᛂ⏝䛾ྍ⬟ᛶ䛾

ホ౯䜢⾜䛳䛯䚹 KW3110 䛿 in vitro 䛷㧗䛔㓟⪏ᛶ䚸⫹Ồ㓟⪏ᛶ䛚䜘䜃⭠⟶᥋╔ᛶ䜢♧䛧䛯䚹䛥䜙䛻䝠䝖䛻䛚䛡

䜛KW3110䝶䞊䜾䝹䝖⤒ཱྀᦤྲྀヨ㦂䛷KW3110⏕䛝䛶⭠䛻฿㐩䛩䜛䛣䛸䚸⭠ෆ⣽⳦ྀ䜢ᨵၿ䛩䜛䛣䛸䛜☜ㄆ䛥

䜜䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢᭷䛧䛶䛔䜛䛣䛸䛜☜ㄆ䛥䜜䛯䚹 

䛥䜙䛻ᮏ❶䛷䛿䚸㏻ᖖᦤྲྀ㔞䛾⠊ᅖෆ䛾 100g/᪥䛻ຍ䛘䚸㏻ᖖᦤྲྀ㔞௨ୗ䛸䛧䛶 10g/᪥䜢タᐃ䛧䚸ᙳ㡪䜢

ホ౯䛧䛯䚹⭠ෆ⣽⳦ྀ䛷䛿䚸100g ᦤྲྀᮇ䛾 Day 3 䛷 Day -1 䛻ẚ䜉᭷ព䛻 Bifidobacterium ⳦ᩘ䛜ቑຍ䛧䚸

䛭䛾௚䛾 KW3110 ᦤྲྀ୰䛾᪥䛻䛿䚸100g ᦤྲྀᮇ䚸10g ᦤྲྀᮇ䛸䜒䛻᭷ព䛷䛿䛺䛔䜒䛾䛾ྠᵝ䛾ഴྥ䜢♧䛧

䛯䚹Bifidobacterium ⳦ᩘ༨᭷⋡䜒ྠᵝ䛾ഴྥ䛷䛒䛳䛯䚹᤼౽㢖ᗘ䛸᤼౽㔞䜒ྠᵝ䛻ቑຍ䛩䜛ഴྥ䛷䛒䛳䛯䚹 

ୖグ䛾⤖ᯝ䛛䜙䚸KW3110䜢ྵ䜣䛰䝶䞊䜾䝹䝖䛾 10g/᪥䛛䜙100g/᪥䜎䛷䛾ᦤྲྀ䛷⭠ෆ⣽⳦ྀ䛾ᨵၿ䛚䜘

䜃౽ᛶᨵၿ䛸䛔䛳䛯ᩚ⭠ຠᯝ䛜ᦤྲྀ㔞౫Ꮡⓗ䛻䛒䜛䜒䛾䛸⪃䛘䜙䜜䛯䚹 

Bifidobacterium lactis BB-12䛷ほᐹ䛧䛯ᩚ⭠ຠᯝ䛸ే䛫䛶ẚ㍑䛩䜛䛸䚸཮᪉䛸䜒ᦤྲྀ㔞䛜ከ䛔䜋䛹ᩚ⭠ຠ

ᯝ䛜䜘䜚ᙉ䛟䜘䜚ከ䛟䛾ᣦᶆ䛷⌧䜜䚸ᦤྲྀ㔞౫Ꮡᛶ䛜ほᐹ䛥䜜䛯䚹⭠ෆ⣽⳦ྀ䚸≉䛻 Bifidobacterium ⳦ᩘ䛚

䜘䜃 Bifidobacterium ༨᭷⋡䛷ẚ㍑ⓗ㩭᫂䛻ᦤྲྀ㔞౫Ꮡᛶ䛜⌧䜜䚸౽ᛶᨵၿ䛿ᕪ䛜⌧䜜䛻䛟䛔ሙྜ䜒䛒䛳

䛯䜒䛾䛾䚸ྠᵝ䛾ഴྥ䛷䛒䛳䛯䚹䛣䛾䛣䛸䛛䜙䚸KW3110 䛸 Bifidobacterium lactis 䛾␗䛺䜛⳦✀䛷䜒䝥䝻䝞䜲䜸

䝔䜱䜽䝇䛸䛧䛶㢮ఝᛶ䛾㧗䛔ᩚ⭠ຠᯝ䜢ᣢ䛴䛣䛸䛜♧䛥䜜䛯䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾᭷ຠᛶ䛿⳦ᰴẖ䛻␗䛺䜛

䛸ゝ䜟䜜䛶䛔䜛䚹๓㏙䛾㢮ఝᛶ䛿䚸᮲௳䛜㔜䛺䛳䛯അ↛䛷䛒䜛䛛䛭䜜䛸䜒ྛ⳦ᰴ䛻ඹ㏻ᛶ䛜䛒䜛䛣䛸䛻䜘䜛

䛾䛛䛿䚸䛥䜙䛺䜛᳨ウ䛜ᚲせ䛷䛒䜛䚹䛧䛛䛧䚸ᮏ◊✲䛷⏝䛔䛯 3 ⳦ᰴ䛸䜒㓟⪏ᛶ䚸⫹Ồ㓟⪏ᛶ䛿㠀ᖖ䛻㧗䛔

Ⅼ䛜ඹ㏻䛧䛶䛔䛶䚸⏕䛝䛶⭠䛻ᒆ䛟Ⅼ䛜䝥䝻䝞䜲䜸䝔䜱䜽䝇䛻䜘䜛ᩚ⭠ຠᯝ䛻ᙳ㡪䜢୚䛘䛶䛔䜛䛣䛸䛜᥎ᐹ䛥
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䜜䛯䚹 

KW3110 䛿䝞䜲䜸䝆䜵䝙䝑䜽䝇䛸䛧䛶㛤Ⓨ䛥䜜䛯⳦ᰴ䛷䛒䜛䛜䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢᭷䛩䜛䛣䛸䜒☜ㄆ

䛥䜜䛯䚹୧ຠᯝ䛸䜒⣽⳦䛸䝩䝇䝖䛸䛾䜽䝻䝇䝖䞊䜽䛾୰䛷Ⓨ⌧䛧䛶䛔䜛䜒䛾䛸⪃䛘䜙䜜䜛䛜䚸స⏝Ⅼ䜔స⏝ᶵ

ᗎ䚸䛚䜘䜃⏕⳦䞉Ṛ⳦䞉௦ㅰ≀䛾㐪䛔䛻䜘䜛ᙳ㡪䛿῝䛟᳨ウ䛥䜜䛶䛔䛺䛔䚹䝩䝇䝖䛸⭠ෆ⣽⳦ྀ䛾䜽䝻䝇䝖䞊䜽

䛿άᛶ໬䛧䛶䛔䜛◊✲㡿ᇦ䛾୍䛴䛷䛒䜚䚸௒ᚋ䜘䜚ᐇ⏝䛾ሙ㠃䜢෌⌧䛷䛝䜛ホ౯⣔䛾☜❧䜢ᮇᚅ䛧䛯䛔䚹 

௨ୖ➨Ⅲ❶䛾◊✲䛻䜘䜚䚸Bifidobacterium lactis 䛸␗䛺䜛⳦✀䛾 KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢☜

ㄆ䛩䜛䛸ඹ䛻䚸⭠ෆ⣽⳦ྀ䛾ᦤྲྀ㔞౫Ꮡⓗ䛺ᨵၿ䛸᤼౽≧ἣ䛾ᨵၿ䛜ほᐹ䛥䜜䚸ᩚ⭠ຠᯝ䛜䛒䜛䜒䛾䛸᥎

ᐹ䛥䜜䛯䚹➨Ⅱ❶䛾⤖ᯝ䛸ే䛫䜛䛸䚸␗䛺䜛✀䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ẚ㍑䛧㢮ఝᛶ䛾㧗䛔ᩚ⭠ຠᯝ䛜Ⓨ⌧

䛩䜛䛣䛸䛜♧䛥䜜䛯䚹 

ᮏ◊✲䛾ヨ㦂㣗ရ䛸䛧䛶⏝䛔䛯䝶䞊䜾䝹䝖䛻䛿䚸ホ౯ᑐ㇟䛸䛧䛯 3 ✀㢮䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾௚䛻䜒ඹⓎ

㓝䛾䛯䜑䛾ங㓟⳦䜢⏝䛔䛶䛔䜛䚹BB-12 䝶䞊䜾䝹䝖䛷䛿 L. acidophilus 䚸St. thermophilus 䛚䜘䜃 Lc. lactis 

⏝䛔䚸DN173010 䝶䞊䜾䝹䝖䛷䛿 St. thermophilus䚸Lc. lactis䚸L. bulgaricus 䜢⏝䛔䛯䚹䛣䜜䜙䛾⳦䛰䛡䛷ㄪ〇䛧

䛯䝶䞊䜾䝹䝖䛷䜒౽ᛶ䛾ᨵၿ䛿ほᐹ䛥䜜䛯䛜䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䛻ẚ䜉䜛䛸䛭䛾ຠᯝ䛿ᙅ䛟䚸⭠ෆ

⣽⳦ྀ䛾ᨵၿ䛻䛴䛔䛶䜒ྠᵝ䛷䛒䛳䛯䚹3 ✀㢮䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿㓟⪏ᛶ䛸⫹Ồ㓟⪏ᛶ䜢ᣢ䛱኱⭠䜈⏕

䛝䛶฿㐩䛩䜛Ⅼ䛜ඹⓎ㓝⏝ங㓟⳦䛸␗䛺䜛䚹ᦤྲྀ䛧䛯⏕⳦䛜⏕䛝䛶኱⭠䜈ᒆ䛟䛣䛸䛜ᩚ⭠ຠᯝ䛻䛹䛖ᙳ㡪䛧

䛶䛔䜛䛾䛛䚸ศ䛛䜙䛺䛔Ⅼ䛜ከ䛔䚹௒ᚋ䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢䜘䜚῝䛟⌮ゎ䛧䛶䛔䛟䛯䜑䛻ṧ䛥䜜䛯ㄢ㢟䛰䛸ゝ

䛘䜛䚹 

Metchnikoff 䛜ၐ䛘䛯ᑑ࿨䛻ᙳ㡪䜢୚䛘䜛⭠ෆ⭉ᩋ䛻㛵䛧䛶䚸䛭䛾⛬ᗘ䜢ㄪᩚ䛩䜛せᅉ䛸䛧䛶䚸㣗஦ᡂศ䚸

⭠⟶㐠ື䚸⭠ෆ⣽⳦ྀ䛜⪃䛘䜙䜜䜛䚹㣗஦ᡂศ䛿⭠ෆ⭉ᩋ⏘≀䛾ඖ䛸䛺䜛䝍䞁䝟䜽㉁䛾ᦤྲྀ䚸⭠⟶㐠ື䛿

⭠ෆ⣽⳦䛻䜘䜛⭉ᩋ䜢㉳䛣䛩䛯䜑䛾᫬㛫䚸⭠ෆ⣽⳦ྀ䛿䝍䞁䝟䜽㉁䜢ศゎ䛩䜛䛯䜑䛾㓝⣲䜢ከ䛟ᣢ䛴⭠ෆ

⳦䛜䛹䛾䛟䜙䛔⏕ᜥ䛩䜛䛛䚸䛸䛔䛳䛯Ⅼ䛜㛵୚䛧䛭䛾䝞䝷䞁䝇䛻䜘䜚⭠ෆ⭉ᩋ䛾㐍⾜ᗘ䛜Ỵ䜎䜛䚹⭠ෆ䛷୙

せ䛻䛺䛳䛯䜒䛾䜢㏿䜔䛛䛻యእ䛻᤼ἥ䛧⤖ᯝ䛸䛧䛶⭠ෆ⭉ᩋ䜢ᢚ䛘䜛䛣䛸䛿䚸ᩚ⭠ຠᯝ䛾୺せ䛺ᵓᡂせ⣲䛷

䛒䜚䚸᪥ᖖ⏕ά⩦័䛾୰䛷೺ᗣ䛻㈉⊩䛩䜛せ⣲䛷䛒䜛䛸ゝ䛘䜛䚹 

ᮏ◊✲䛷䛿䚸ᦤྲྀ䛧䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇䛜䚸⭠ෆ⣽⳦ྀ䜢ᨵၿ䛧䚸⭠⟶㐠ື䜢ஹ㐍䛧⭠ෆ୙せ≀䛾᤼ἥ
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䜢ಁ㐍䛩䜛䛣䛸䛷䚸ᩚ⭠ຠᯝ䜢Ⓨ⌧䛩䜛䛣䛸䜢♧䛧䛯䚹䛣䛾䛣䛸䛿䚸㣗⩦័䛾ᨵၿ䛸䛔䛖᪉ἲ䛷䚸⏕ά⩦័⑓

䜔䛥䜙䛻䛿ᑑ࿨䜈䛾ᝏᙳ㡪䜢ᢚไ䛩䜛䛣䛸䛜䛷䛝䜛䛣䛸䜢♧၀䛧䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾≉ᐃ䛾⑌⑓

䠄䜺䞁䚸䜰䝺䝹䜼䞊䚸ឤᰁ⑕䚸⅖⑕ᛶ⭠⑌ᝈ䛺䛹䠅䜈䛾ຠᯝ䛜┒䜣䛻◊✲䛥䜜䛶䛔䛶䚸㏆䛔ᑗ᮶䝥䝻䝞䜲䜸䝔

䜱䜽䝇䛾ಶே䜈䛾㐺⏝䛜ྍ⬟䛸䛺䜚䚸೺ᗣ㛗ᑑ䜈㈉⊩䛩䜛䛣䛸䛜ᮇᚅ䛥䜜䜛䚹 

⤖ㄽ䛸䛧䛶䚸3 ✀䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠ຠᯝ䜢䚸㣗ရ䛾ᙧ䠄䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䠅䛷䝠䝖䛻䛚

䛔䛶 RCT 䜢⏝䛔䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾᭷ຠᛶホ౯䚸ᦤྲྀ㔞౫Ꮡᛶ䚸㐣๫㔞ᦤྲྀ᫬䛾Ᏻ඲ᛶ䛸䛔䛳䛯ከゅ

ⓗ䛺᪉ἲ䛷᳨ド䛧䚸⭠ෆ⣽⳦ྀ䛾ᨵၿ䚸౽ᛶ䛚䜘䜃⭠⟶㏻㐣᫬㛫䛾ᨵၿ䛸䛔䛳䛯Ⅼ䛷ᩚྜᛶ䛾䛒䜛ຠᯝ䜢

ほᐹ䛧䛯䚹䛣䛾䛣䛸䛛䜙䝥䝻䝞䜲䜸䝔䜱䜽䝇䝶䞊䜾䝹䝖䛿䚸᪥ᖖⓗ䛺ᦤྲྀ䛻䛚䛔䛶ᩚ⭠ຠᯝ䜢Ⓨ⌧䛧䚸㣗⏕ά

䛾㠃䛷೺ᗣ䛻㈉⊩䛩䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
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せ⣙せ⣙せ⣙せ⣙ 

㏆ᖺ᪥ᮏ䛷䛿㧗㱋໬䛜ᛴ㏿䛻㐍⾜䛧䛶䛔䜛䚹ᖺ㱋䛜㧗䛟䛺䜜䜀೺ᗣ㠃䛾ᠱᛕ䜒ቑ䛘䚸䛭䜜䛻క䛔೺ᗣ㛗

ᑑ䜈䛾䝙䞊䝈䜒♫఍඲య䛾䝺䝧䝹䛷㧗䜎䛳䛶䛔䜛䚹 㧗㱋♫఍䛾୰䛷⏕ά⩦័䛾どⅬ䛷೺ᗣ䜢ぢ䜛䛸䛝䚸㣗

⩦័䛜㔜せ䛺఩⨨䛻䛒䜛䚹᭱㏆䚸㣗⩦័䛾Ḣ⡿໬䛜ⴭ䛧䛔䛸ゝ䜟䜜䚸⏕ά⩦័⑓䛸䛾㛵㐃䛜ᣦ᦬䛥䜜䛶䛔

䜛䚹 䝥䝻䝞䜲䜸䝔䜱䜽䝇䛿䚸⏕ά⩦័⑓䜈䛾㣗䛛䜙䛾ᑐ⟇䛸䛧䛶᭷ᮃど䛥䜜䜛ᶵ⬟ᛶ㣗ရ䛾୍䛴䛷䛒䜚䚸

䛂㐺ṇ㔞䜢ᦤྲྀ䛧䛯㝿䛻ᐟ୺䛻᭷⏝䛺స⏝䜢♧䛩⏕⳦య䛃䛸ᐃ⩏䛥䜜䛶䛔䜛䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾᭷⏝䛺స

⏝䛻ᩚ⭠ຠᯝ䛜ᣲ䛢䜙䜜䜛䚹⭠ෆ䛷୙せ䛻䛺䛳䛯䜒䛾䜢㏿䜔䛛䛻యእ䛻᤼ἥ䛧⤖ᯝ䛸䛧䛶⭠ෆ⭉ᩋ䜢ᢚ䛘

䜛䛣䛸䛿䚸ᩚ⭠ຠᯝ䛾୺せ䛺ᵓᡂせ⣲䛷䛒䜚䚸᪥ᖖ⏕ά⩦័䛾୰䛷೺ᗣ䛻㈉⊩䛩䜛䛣䛸䛻䛴䛺䛜䜛䚹 

⌧ᅾ䛩䛷䛻䚸᪥ᮏ䛾㣗ရᕷሙ䛻䛔䛟䛴䛛䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇〇ရ䛜Ꮡᅾ䛧䚸୍⯡ᾘ㈝⪅䛾᪥ᖖⓗ౑⏝

䛻ᥦ౪䛥䜜䛶䛔䜛䚹䛧䛛䛧䚸᭷ຠᛶ䚸స⏝ᶵᗎ䛺䛹㑅ᢥ䜔ᾘ㈝䛾䛯䜑䛾᝟ሗ䛜༑ศᥦ౪䛥䜜䛶䛔䜛䛸䛿ゝ䛘

䛺䛔䚹䝥䝻䝞䜲䜸䝔䜱䜽䝇⳦✀㛫䛒䜛䛔䛿⳦ᰴ㛫䛷᭷ຠᛶ䛻䛥䛜䛒䜛䛾䛛䚸᭷ຠᛶ䜢☜䛛䛻䛩䜛䛯䜑䛾௜ᖏ

᮲௳䛿ఱ䛛䠄ᦤྲྀ㔞䚸ᦤྲྀ᪉ἲ䠅䚸⭠ෆ⣽⳦ྀ䛾ኚ໬䠄᭷┈⳦䚸᭷ᐖ⳦䛾ቑῶ䠅䚸⏕䛝䛶⭠䛻ᒆ䛟䛛䛹䛖䛛䚸䛸

䛔䛳䛯᝟ሗ䜢ᥦ౪䛩䜛䛻䛿䚸䝠䝖䛷䛾䝕䞊䝍䛜ᚲ㡲䛷䛒䜛䚹 

ᮏ◊✲䛷䛿䚸ᾘ㈝⪅䛾䜘䜚Ⰻ䛔㣗⏕ά䜈䛾㈉⊩䜢ᚿ䛧䚸ᾘ㈝⪅䛜᪥ᖖ⏕ά䛾୰䛷䝥䝻䝞䜲䜸䝔䜱䜽䝇䜢ᦤ

ྲྀ䛩䜛㝿䛻⤒㦂䛩䜛䛣䛸䜢⛉ᏛⓗどⅬ䛷ゎ䛝᫂䛛䛩䛣䛸䛻୺║䜢⨨䛔䛯䚹⭠ෆ⣽⳦ྀ୰䛾 Bifidobacterium

䛾ኚ໬䜢୰ᚰ䛻䚸᤼౽㢖ᗘ䜔᤼౽㔞䛸䛔䛳䛯᪥ᖖ⏕ά䛾୰䛷Ẽ௜䛟ᣦᶆ䛾௚䛻䚸⭠䛾ື䛝䜢䜘䜚┤᥋ⓗ䛻

♧䛩⭠⟶㏻㐣᫬㛫䜒⏝䛔䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠ຠᯝ䜈䛾㛵୚䛻䛴䛔䛶᳨ウ䛧䛯䚹 

䠍䠊 Bifidobacterium lactis BB-12 䛾ᩚ⭠ຠᯝ䛸ᦤྲྀ㔞౫Ꮡᛶ䛚䜘䜃㐣๫㔞ᦤྲྀ᫬䛾Ᏻ඲ᛶ䛾ホ౯ 

Bifidobacterium lactis BB-12 䜢⏝䛔䛯䝶䞊䜾䝹䝖䜢ᦤྲྀ䛩䜛 BB-12 ᭷ຠᛶヨ㦂䛷䛿䚸↓సⅭ໬ᑐ↷ẚ㍑

ヨ㦂䠄RCT䠅䜢⏝䛔䚸BB-12 䛜᭷ព䛻⭠ෆ⣽⳦ྀ୰䛾 Bifidobacterium 䜢ቑຍ䛥䛫౽⛎ഴྥ⪅⩌䛷᤼౽㢖ᗘ

䜢ୖ䛢䜛䛣䛸䛜ほᐹ䛥䜜䛯䚹䜎䛯ᦤྲྀ㔞౫Ꮡᛶヨ㦂䛷䛿ᦤྲྀ㔞౫Ꮡⓗ䛺ᩚ⭠ຠᯝ䛜䚸㐣๫㔞ᦤྲྀヨ㦂䛷䛿

㐣๫ᦤྲྀ䛧䛶䜒೺ᗣୖၥ㢟䛺䛔䛣䛸䛜ほᐹ䛥䜜䛯䚹䜎䛯䚸䛥䜙䛻῝䛟䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾౽ᛶ䜈䛾ᙳ㡪䜢⌮

ゎ䛩䜛䛯䜑䛻䛿䚸⭠⟶㏻㐣᫬㛫䛾ホ౯䛜ᚲせ䛸⪃䛘䜙䜜䛯䚹 

䠎䠊 Bifidobacterium lactis DN173010 䛾䝶䞊䜾䝹䝖ᦤྲྀ䝠䝖↓సⅭ໬ẚ㍑ヨ㦂䛷䛾⭠⟶㏻㐣᫬㛫䜢୰ᚰ䛸䛧
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䛯ᩚ⭠ຠᯝ䛾ホ౯ 

Bifidobacterium lactis  DN173010 䜢⏝䛔䛯 DN173010 ᭷ຠᛶヨ㦂䛷䛿䚸↓సⅭ໬ᑐ↷ẚ㍑ヨ㦂䠄RCT䠅

䜢⏝䛔䚸⭠ෆ⣽⳦ྀ୰䛾 Bifidobacterium 䛾⳦ᩘኚ໬䛸౽ᛶᨵၿ䛻ຍ䛘䛶⭠⟶㏻㐣᫬㛫䜢ホ౯䛧䛯䚹䛭䛾⤖

ᯝ䚸Bifidobacterium ⳦ᩘቑຍ䚸C䡈ostridium lecithinase䠄䠇䠅䛾ῶᑡ䛸䛔䛳䛯⭠ෆ⣽⳦ྀ䛾ᨵၿ䚸᤼౽㢖ᗘ䚸

᤼౽㔞䚸⭠⟶㏻㐣᫬㛫䛾ᩚྜᛶ䛾䛒䜛ᨵၿ䛜䚸⭠⟶㏻㐣᫬㛫䛜㛗䛔㞟ᅋ䛻䛚䛔䛶ほᐹ䛥䜜䛯䚹䛣䜜䜙䜢⥲

ྜ䛧䛶⪃ᐹ䛩䜛䛸䚸⭠䛾ື䛝䛜㕌䛟⭠ෆᐜ≀䛜ከ䛟⭠ෆ䛻⁫䛳䛶䛔䜛≧ែ䛷⭠ෆ⣽⳦ྀ䛾 Bifidobacterium 䜢

ቑຍ䛥䛫䜛䜘䛖䛺௓ධ䜢⾜䛖䛣䛸䛷䚸⭠䛾ື䛝䛜άᛶ໬䛧⭠⟶㏻㐣᫬㛫䛜▷⦰䛥䜜䚸᤼౽㔞䛸᤼౽㢖ᗘ䛜ྠ

᫬䛻ୖ䛜䜛䛣䛸䛷⁫䛳䛶䛔䛯⭠ෆᐜ≀䜢౽䛸䛧䛶᤼ἥ䛧䛯䛸⪃䛘䜙䜜䜛䚹 

䠏䠊Lactobacillus paracasei KW3110 䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䛸ᩚ⭠ຠᯝ䛾ホ౯ 

Bifidobacterium lactis 䛸␗䛺䜛ᒓ䛸䛧䛶 Lactobacillus paracasei KW3110 䜢ホ౯䛧䛯䚹䝞䜲䜸䝆䜵䝙䝑䜽䝇

䛸䛧䛶㛤Ⓨ䛥䜜䛯ᙜᰴ䛾㓟⪏ᛶ䚸⫹Ồ㓟⪏ᛶ䚸⭠ୖ⓶⣽⬊䜈䛾᥋╔ᛶ䛸䛔䛳䛯䝥䝻䝞䜲䜸䝔䜱䜽䝇άᛶ䜢 in 

vitro 䛷☜ㄆ䛧䚸䛥䜙䛻䚸䝠䝖䛷኱⭠䜈⏕䛝䛶ᒆ䛟䛣䛸䛸⭠ෆ⣽⳦ྀ䜢ᨵၿ䛧ᩚ⭠ຠᯝ䜢᭷䛩䜛䛣䛸䛜ᦤྲྀ㔞౫

Ꮡⓗ䛻ほᐹ䛥䜜䛯䚹 

⤖ㄽ䛸䛧䛶䚸3 ✀䛾䝥䝻䝞䜲䜸䝔䜱䜽䝇䛾ᩚ⭠స⏝䜢䝠䝖䛻䛚䛔䛶䝶䞊䜾䝹䝖䛾ᙧែ䛷ᦤྲྀ䛧ከゅⓗ䛻᳨ド

䛧䛯䚹䛭䛾⤖ᯝ䚸ᩚྜᛶ䛾䛒䜛᭷ຠᛶ䜢ほᐹ䛧䚸䝠䝖䛾᪥ᖖⓗ䛺ᦤྲྀ䛻䛚䛔䛶⭠䛾೺ᗣ⥔ᣢ䛻᭷⏝䛷䛒䜛䛣

䛸䛜♧၀䛥䜜䛯䚹 
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䜻䞊䝽䞊䝗䜻䞊䝽䞊䝗䜻䞊䝽䞊䝗䜻䞊䝽䞊䝗 

⭠ෆ⣽⳦ྀ䚸䝥䝻䝞䜲䜸䝔䜱䜽䝇䚸Bifidobacterium䚸䝶䞊䜾䝹䝖䚸䝠䝖䚸ᩚ⭠ຠᯝ䚸᤼౽㢖ᗘ䚸⭠⟶㏻㐣᫬㛫䚸

↓సⅭ໬ᑐ↷ẚ㍑ヨ㦂䠄RCT䠅䚸೺ᖖ᪥ᮏே䚸Bifidobacterium lactis BB-12䚸Bifidobacterium lactis 

DN173010䚸Lactobacillus paracasei KW3110 

 

Key wordsKey wordsKey wordsKey words 

Intestinal microbiota, Probiotics, Bifidobacterium, Yogurt, Humans, Improvement of intestinal conditions, 
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ᮏ◊✲䛻῝䛟㛵䜟䛳䛶䛟䛰䛥䛔䜎䛧䛯䚸᫛࿴ዪᏊ኱Ꮫ኱Ꮫ㝔⏕άᶵᵓ◊✲⛉㣤㔝ஂ࿴ᩍᤵ䛻῝䛟䛚♩⏦䛧

ୖ䛢䜎䛩䚹㣤㔝ᩍᤵ䛻䛿ᵓᡂㄽᩥ 4 ሗ඲䛶䛻ඹⴭ⪅䛻䛺䛳䛶䛔䛯䛰䛔䛯䛰䛡䛷䛺䛟䚸䝠䝖ヨ㦂䛷⿕㦂⪅䛾䝁

䞊䝕䜱䝛䞊䝖䚸⭠ෆ⣽⳦ྀศᯒ䛾᪋タ౑⏝䛚䜘䜃ศᯒᢏ⾡䛾ᣦᑟ䛺䛹䚸ᖜᗈ䛟䛤ᣦᑟ䛔䛯䛰䛝䜎䛧䛯䚹 

䜎䛯䚸KW3110 䛾 in vitro 䛷䛾◊✲䛻䛴䛔䛶䛿䚸䜻䝸䞁䝩䞊䝹䝕䜱䞁䜾ᰴᘧ఍♫䝣䝻䞁䝔䜱䜰ᢏ⾡◊✲ᡤ䛷

ᐇ᪋䛥䜜䛯䜒䛾䛷䛒䜚䚸䛣䛾㒊ศ䛚䜘䜃ㄽᩥ໬䛻䛚ຊῧ䛘䜢䛔䛯䛰䛔䛯⸨஭ᩄ㞝Ặ䛻῝ㅰ⏦䛧ୖ䛢䜎䛩䚹 

᭱ᚋ䛻䚸Ꮫ⏕᫬௦䛻 䛛䛟ᣦᑟ䛧䛶䛔䛯䛰䛔䛯ᮾி㎰ᕤ኱Ꮫ኱Ꮫ㝔㎰Ꮫ◊✲㝔䚸▮䞄ᓮ୍୕ᩍᤵ䛻ᚰ䜘

䜚䛚♩⏦䛧ୖ䛢䜎䛩䚹 
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