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§ȳÖ˳ƏǗɋ9$1ïȬɁǑƏǗɋ1͆�ɄÂÈǫ̔͂WHO̓��sj,ʥǢ

ïȬ0̓+ʩȥ/²Ʈ�CɉɊ�C�1ƏǗɋ�,ňʛ�CƏǗɋ+�C 1)��Ʉ

/1͆̊ˆ.=0%�+ʀ 200ɬ̲=0§ȳÖ˳ƏǗɋ��B͆"0Ɋü¸1͆ŏ

Ƚʷ͆üʷ͆ɘʱ͆ʄʱ͆LK�^.-Ǧ�+͆̊ɻ.ɋȯFŴ�˨��=0=ĸ

ƶŃĦ�C�ƽǍ+1͆ ̗ôņ0˶Ǯ>ŌɆʼȽŕɶ0Ƃů/@B͆ȰȮɊ>{

^j.-0ʫǱȴ0̻�ƏǗɋ1ɏȽ�:AD.�.'$��ƺ+͆˯Ŭ0{fj

w��>{fj`�u�0ǃþ/@BŊØ̵ʡ>̻̀ɴ0ÑɈ·�ʝ/@C̵ʡ�

Ĵë�$�,>͆¤˳ǫ̔0ɏ˻/@B{fjïȬ0ɪï�Ĵë�$�,+͆³¿

ïȬFüğ,�C§ȳÖ˳ƏǗɋ�Ĵë�͆ɤ±ɑ.Ě̯,.'*�C 2, 3)�³¿ï

Ȭ1sj/Ɏ�>ŇA�F��CŃĦ,�*̊ˆ+�C 4)�͆"0�+=Ȯ1Ą�

�Asj,0̔EB�Ŷ�ïȬ+�B̵͆ʡƶ�ĸ�%�+.�͆{fj0©/ɓ

ŘȮ>`�u�kfV,�*0Żé=Ǖ$�*�B͆sj/,'*̊ˆ.³¿ïȬ

+�C�Ȯ0̵ʡ̬ƶ1 2014Ŭ�AȑŚËČ/�C=00͆70ǰ«+1̵ʡ̬ƶ�

ʋơ�D*�C 5)�,�A̻͆̀ñ�˶;ƽǍ+1̻͆̀ʝ,³¿ïȬ0Ȯ/��

CƏǗɋ/(�*ʜ�CƄˆƇ�̻9C,ʜ�A�C� 



�

�

� ��

̻̀ñ�˶G%ƽǍ+1 65*69ǰʝ0ǯĐɊʘƊȴ� 60́,̻� 6)0+͆ǯɨô

ɍ0ɏŞ/@'* 80ǰ+ 20Ǎ0ǯFǉ�C 8020˸ï0˻Ɩʝ0ǯĐɊʘƊȴ=̻

�,ƨň�DC��ƺ͆Ȯ=ǯĐɊʘƊȴ�̦ũ/̻� 7)͆^LM�i�+1ǯĐ

ɊʘƊȴ1 6*8ǰ+ 82́͆12*14ǰ+ 96́8, 9)+�B͆˴ĊȶĤ+1ïȬɊ̙Ăˏ

ȺɁ0ɳ 2¶�ǯĐɊ 10)+͆9$Ŭ̀,,=/ʘƊȴ�̻�.C�,�įď�D*

�C 11, 12)� 

�0@�/͆sj,Ȯ1,=/ǯĐɊʘƊȴ�̻�$<͆�ʝ�Ő.ƧˉFʺ�

ƽũȽȆ0�+͆ǯĐɊüʄʱ�¤ťƏǗ�*�CąʢƇ�ʜ�ADC��+/s

j,³¿ïȬ0Ȯ,0̓/��CǯĐɊüʄʱ0²ƮFɢė�Cįď 13, 14)��C

�͆"0ŉƐ/1�ƿ.ȣ�ĸ��Ǧ�.ǯĐɊüʄʱ0¤ťƏǗ�ɢė�DC�

+͆Ǎɝɰ+1͆Porphyromonas gingivalis�@4 Porphyromonas gulae/Ȃɒ�$�

P. gingivalis1sj0«ʾɑ.ǯĐɊüʄʱ 15)+�C�͆P. gulae1sj¬ķ0Ė�

ïȬ0ǯĐɊĶ̂¶�A̻̭Ű/ǣß�DCV��̛ƇÇƇŁǶƇǠʱ 16, 17)+�

B͆Ȯ0ǯĐɊ0ɏɋ�ĴƋ/̔��*�CąʢƇ�įď�D*�C 18)�9$͆P. 

gingivalis,˿²ł0ɕċƇ�̻�͆16S rRNA˿²ł0ɕċƇ1 97*98́16)͆P. 

gingivalis,Ö˳0Ɋüğł+�CʐǴc�rU˦ 19)0˿²ł0ɕċƇ1 94́20)+�

C��A/͆sj¬ķ0ïȬ�A�Aà̢�DC Porphyromonasş0�+Ę� P. 
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gingivalis,ċ��]�]rK�0�\��I�Tm�ȭɇɑc�rU˦àˈȆƇF

ơ( 18)�P. gingivalis, P. gulae1˿²ł0ɕċƇ�̻�Ɋüğł�̲µ�*�C�

ƺ͆Qc��aȆƇ/̔�* P. gingivalis1Qc��a̛Ƈ͆P. gulae1Qc��a

̜Ƈ,��˼���C 21)�sj+1ǯĐɊ�ăʦØ%�+1.�͆Ó˪0ÈŲ/=

ź̩Fþ8��,�ɚAD*�C 22, 23)�͆Ȯ+=͆Ó˪ɉƊ50ź̩ 24-27)>͆̊ɋ

ñ/@Căʦ,̿ʦ0ˡ˳ 28)>�̰0̺Ɲ.-0̊ɻ.ɋȯ�Ƚ�C$<͆ǯĐɊ

1�ʝ/,'*ɗ˹+�.�ɉƊ+�C��$�'*͆sj,Ȯ/��*͆P. 

gingivalis�@4 P. gulaeFč<$Ǧ�.ǯĐɊüʄʱ0¤ťƏǗ�Ƚ�*�Cąʢ

Ƈ��C¨͆¤ťƏǗ0ŉƐFƚƫ�C�,1͆�§͆ïȬ͆Ȼĳ͂ȽƐɾ̓0È

Ų1ɕ¢/̔Á�*�B�(+�C�,���One Health�0ǤƆ 29)/ĭ)�$

�One HealthIx��e 30)�0�(,�*̊ˆ+�C,ʜ�C� 

sj,Ȯ/��CǯĐɊǣǙ/(�*Ȃɒ�C,͆sj+1˳ũ0ǯĐɊǾɍ0

©/͆ʄʱ DNAǣǙ 31, 32)>͆ʹȏ IgGƜ¸¾ǣǙ 33-35)�ɡɱ�D*�C�ʄʱ

DNAǣǙ1 polymerase chain reaction͂PCR̓Ȁ> PCRȀFưʭ�$�I�cK�

PCRȀFȿ�*ǯĐɊüʄʱ0ƏǗF DNA�z�+ǣǙ�C=0+�B͆ȭ/�

I�cK� PCRȀ+1 DNAF̻ƏŰ+ň̌ɑ/ǣß�C�,�+�C�ʹȏ IgG

Ɯ¸¾ǣǙ1 enzyme-linked immunosorbent assay͂ELISA̓ȀFȿ�*ʄʱƏǗ/ŕ
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�CÑɈƅɵFƜ¸¾0�ƾ+ǣǙ�C=0+�B͆ʄʱ DNAǣǙ,ǳ˭�*Z�

x�Ʀā/��*ʻʝ0ȨʒŰ/@'*ťɇ�Ƚ�.�åȣ��C 36)��ƺ͆Ȯ+

1͆ǯĐɊüʄʱ0 DNA>ʐǴ˿²łĩ͆"�*̆ʂȆƇ.-Fŕ˟/�$ǯĐɊ

0ɼ˚ǣǙ�̒ɏ�D*�C�̵��/@Cw�f\�V.-0ǯĐɊ ̗1̣�

�͆9${fjU�mfU+0ǯĐʆʕǣǙ>Ǿɍ/1Ó˪̽̄�Ƅˆ+�BȮ0

˪¸ɑˠƟ>̵��0ʇȐɑˠƟ�Ĺ��$<͆Ȯ0ǯĐɊ1 ̗>õà.Ǿɍ�

ʺED /̊ɻñ�CW�^�ĸ��"0$<ǯĐɊ0ɼ˚ǣǙ1�DA0Ě̯ȣ

/ŕƅ+�C=0+�C�9$͆Ŏ�ğł+�CȮ0ÑɈƅɵFŕ˟/�$ǣǙ,

�*1͆ǯĐɊüʄʱ+�C Porphyromonas asaccharolyticusFŕ˟/�$ ELISAȀ

/��*͆ǯĐȡ0Ȯ+Ɯ¸¾�̻��,ːƿ�$ɝɰįď��C 37)����͆�

DA0ǣǙ1� D=sj,Ȯ"D#D0ǯĐɊF˘6C�,Fɒɑ,�$ǣǙ+

�B͆ǯĐɊ1§ȳÖ˳ƏǗɋ,.BžC,Ƥ�*sj,Ȯ/��CǯĐɊüʄʱ

0¤ťƏǗF˘6C�,Fɒɑ,�$ɼ˚ǣǙ1.�� 

"�+Ǎɝɰ+1͆sj+ɡɱ�D*�C�I�cK� PCRȀFȿ�$ʄʱ

DNAǣǙ�@4 ELISAȀFȿ�$ʹȏ IgGƜ¸¾ǣǙFƅȿ�͆sj,Ȯ/��

CǯĐɊüʄʱ0¤ťƏǗF˘6C$<0ǣǙȀ,�*͆"D#D0«ʾɑ.ǯĐ

Ɋüʄʱ+�C P. gingivalis�@4 P. gulaeFŕ˟,�$�ǣǙFɡɱ�C�,Fɒ
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ɑ,�$�"0$</͆P. gingivalis�@4 P. gulaeF PCR+ȭɇɑ/ǣß�CĴŪ

DNA̐�ʀ 300 bp0 DNAx�K��17, 38),1ɇ.C͆�I�cK� PCR+ƨľ�

DCĴŪ DNA̐� 150 bp¬�0x�K��F͆9$ ELISA/ȿ�C�ʄʱ0˩̨

ȁɟɞƞßƜüF¹˃�͆"0ǉȿƇ/(�*ǣˌ�$� 
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1�v� 

1�v�B� 

½˒ʱ,�*͆P. gingivalis W83 ǜ͆P. gingivalis FDC381 ǜ͆"�* P. gulae 

ATCC51700 ǜFȿ�$�.�͆P. gulae ATCC51700 ǜ1͆šŠĹņĹņ̙ôǯʵņ

ʏĊɝɰɨřÒǯɨņà̋�Aà˞FĂ�$�P. gingivalis W83ǜ�@4 P. gingivalis 

FDC381ǜ1͆ĶȀ GAMwK��͂mf^K˃ʵ͆ǒ¥͆ƽǍ̓+͆37˚C0ŁǶǐ

¯�+ 12 ǂ̓Ĭ̶�͆2*3 Ğʊ«FʖB˰�$=0Fŉ̹/ȿ�$�P. gulae 

ATCC51700ǜ1CDCŁǶƇʱȿsg]ʹȊŒĺĬħ͂ Becton D͆ickinson and Company͆

Franklin Lakes N͆J U͆SA +̓ 4ƽ̓ �͆A/ 5 μg/mL5��͂ Sigma-Aldrich S͆t. Louis͆

MO͆USA̓�@4 1 μg/mL�l]P�͂Sigma-Aldrich̓FȎë�$ Tryptic Soy Broth

͂Becton D͆ickinson and Company Ȋ̓¸Ĭħ+ 24ǂ̓ 3͆7˚C0ŁǶǐ¯�+Ĭ̶�͆

2*3Ğʊ«�$=0Fŉ̹/ȿ�$� 

 

2�DNA �� 
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�ˍ̪ɒ 1-1̓0 P. gingivalis W83ǜ�@4 P. gulae ATCC51700ǜ0Ĭ̶Ȋ 1 μL�

0ʄʱƶF`�QL�c�x��j͂ �jb� ǒ͆¥ ƽ͆Ǎ +̓ɡ˕�͂ 1.8*2.0 × 106

Ä/μL̓͆ Ĭ̶Ȋ 100 μL/ InstaGene DNAɽ˃�j�fU^͂ Bio-Rad H͆ercules C͆A͆

USA̓F 200 μL Ȏë�͆56˚C + 30 à̓�@4 100˚C + 8 à̓0K�S�z�j0

Ž͆4˚C+ 14,010 × g͆15à̓0˽ƃà̢Fʺ'$�DNAFč;�ȏ͂260 µL̓FĞ

Ā�͆Nuclease-Free Water͂ QIAGEN͆Hilden͆Germany̓Fȿ�*͆DNAȟŰFʄʱ

1.0 × 105Ä/μLɕŷ/.C@�/˘Ʒ�$� 

�

3P;�� 

MurayamaA0ƺȀ 34)/�$��ƜüF˘˃�$�P. gingivalis FDC381ǜ�@4 P. 

gulae ATCC51700ǜĬ̶Ȋ�0ʱ¸F͆4˚C+ 1,710 × g͆20à̓0˽ƃà̢,��̇

ʑʽȊ͂Phosphate-Buffered Saline͋PBS͆pH 7.4͆Thermo Fisher Scientific͆Waltham͆

MA͆USA̓50ƕȞF 2Ğ͆ʴɅǷ50ƕȞF 1ĞʖB˰�*ȅȇ�$Ž͆Ýʈ�

Ȫ�$�"0Ž͆ʱ¸0�ȪȬ 1.0 gFʴɅǷ 40.0 mL/ƕȞ�͆ɔż 0.18*0.25 mm

0R�^t�_͂ I_�� Ĺ̖͆ ƽ͆Ǎ 5̓.0 gFë� Ǹ͆Û�+˩̨ȁɏȽǫ UP-200P

͂j��ɽţ͆ǒ¥͆ƽǍ̓Fȿ�* 200 W+ 3à̓0ɟɞF 5Ğʺ'$�ɟɞʱȊ

0�̂FvU\�+Ǘʮ�̱͆ ƀ̏i]c�Q�� DP70͂ P��r^ ǒ͆¥ ƽ͆Ǎ̓
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Fȿ�*Åȴ 400 Å+ 90́¬�0ʱ�ɟɞ�D*�C�,Fɡ˕�$�ɟɞʱȊ1

4˚C + 480 × g͆20 à̓0˽ƃà̢Fʺ'*ǋɟɞʱF̚ý�$Ž͆�ȏF 4˚C +

100,000 × g͆1ǂ̓0˽ƃà̢Fʺ�͆�ȏ,ǼȒ/àä�$�žAD$�ȏ1͆à

Ƀàł̌ 3,5000˲ǔe��w͂ƽǍ]MnhJU^͆ǒ¥͆ƽǍ̓Fȿ�*ɽ˃Ƿ

/ŕ�*˲ǔ�$Ž͆Ýʈ�Ȫ�*˩̨ȁɟɞƞßƜüFž$� 

 

2���:i����(�&R= 

��P;O*G��o��:i�

ˀ̹ïȬ,�* Ȯ͆ 7 ̬͂ ǒȄt�V� 1͆1*24�ǈ̧̀͆ ̊ 9.8*12.2 kg̠͆ ̟͆

òŠ�z^͆̐̋͆ƽǍ̓F»ȿ�͆P. gingivalisƏ¹ʚ͂A͆B͆C͋n=3̓͆P. gulae

Ə¹ʚ͂D͆E͆F͋n=3̓͆ȽȺ̴ĲǷƛ�ʚ͂G͋n=1̛͆ƇŕȦ̓0 3ʚ/à̲�

$��ˍ̪ɒ 1-3̓+˘˃�$ P. gingivalis FDC381ǜƜü�@4 P. gulae ATCC51700

ǜƜü0�ȪȬFȽȺ̴ĲǷ͂Ĺı˃ʵ͆ǒ¥͆ƽǍ̓/șˈ�͆P. gingivalis1 1.0 

mg/mL͆P. gulae1 0.1 mg/mL0ȟŰ/˘Ʒ�$�Ó*0Ȯ0èʠ�AʹȊ 10 mLF

Ʀā�͆ŕȦʹȏ,�$�"0Ž͆ĉʚ0Ȯ/˘Ʒ�$Ɯü�C�1ȽȺ̴ĲǷF͆

̥ʤØ/ 1˵̓�,/ˋ 6Ğ͆¸̊ kg�$B 1.0 mLƛ��͆ĉƛ��A 1˵̓Ž/

ƦʹFʺ'$�6 Ğ0Ə¹Ž1͆2 ˵̓�,/ 3 Ğ0ƦʹFʺ'$��0Ɯüƛ�ŉ
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̹1͆šŠĹņïȬŉ̹ŀĔ±0ƙ˕Fž$͂OKU-2015396̓�Ʀā�$ʹȊ1 4͆˚C

+ 1,710 × g͆5à̓0˽ƃà̢Fʺ�͆žAD$ʹȏ1 1 mL (àȂ�*�20	C+

ÂŃ�$� 

�

 ��JLoG��o��:i�

ɝɰ÷êƻˎ0ïȬɊ̙FĂˏ�*̽̄�+0ÞʗFƄˆ,�$Ȯ0�&̵͆ ��

�Aɝɰ÷ê0ċƍ�žAD$ȮFŕ˟/�$��0ʨŮƅȿŉ̹1͆šŠĹņïȬ

ŉ̹ŀĔ±0ƙ˕Fž$͂OKU-2017598̓�Ȯ 66̬͂Ŭ̀͆Ȯɬ̠̟͆�ɴ̓F͆I

��Qȳôǯɨņ±0Ʃę�CǯĐɊ^h�]à̲ 39)/@'*̊ɋŰä/à̲�͂ ^

h�]͋0*4̓͆�A/Èũʚ͂^h�]͋0̓͆ǯʟȡʚ͂^h�]͋1̓͆"�*

ǯĐȡʚ͂^h�]͋2*4̓0 3ʚ/à̲�$�"0Ž͆Ž˱0�I�cK� PCR/

��* Ȯ͆0ăʦʄʱZ�x��0ʏʱƶ�ǣß̘Ʉ¬�,.'$Z�x�1Ʀāǂ

0N���B,ãň�͆˓ŷ�CȮ1ŉ̹ŕ˟�A̚ķ�͆Ǉʅɑ/ 49̬͂Èũʚ͋

n=8͆ǯʟȡʚ͋n=10͆ǯĐȡʚ͋n=3̓Fŉ̹/ȿ�$͂Ģ 1̓� 

Ȯ0ăʦʄʱZ�x�,�*͆ǯʟʓFʎǡ+Ơ'*qKPvJ��͂i�c�x

��U̓FƦā�$�ʎǡF 1 mL0 PBS/ƕȞ�$Ž/ 4	C/ÂŃ�͆ɝɰŊ/˸
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ƭŽ �͆ˍ̪ɒ 1-2 ,̓ċǦ/ InstaGene DNAɽ˃�j�fU^Fȿ�* DNAƞßF

ʺ'$� 

Ȯ0ʹȊZ�x�,�*͆èʠ�AʹȊ 3 mLFƦā�͆StatSpin MP Multipurpose 

Centrifuge͂ StatSpin͆Norwood͆MA͆USA̓Fȿ�*Ŋȓ+ 12,000 × g 3͆à̓0˽ƃ

à̢Fʺ'$Ž/ 4	C/ÂŃ�͆ɝɰŊ/˸ƭŽ͆�20	C+ÂŃ�$� 

�

3�DNA �$� ) 

Ǎŉ̹/ȿ�$ 3 ɬ̲0 DNA x�K��Fʾ/ɢ��ʏʱƶ0ň̌/1͆Maeda

A 32)0ŁǶƇʱ0 16S rRNA ˿²łFǨɑ/�$�mq�Z�x�K��Fȿ�$�

P. gingivalis � @ 4 P. gulae 0 ʄ ʱ ƶ 0 ň ̌ / 1 ͆ NCBI BLAST

͂https://blast.ncbi.nlm.nih.gov/Blast.cgi̓�@4Molecular Evolutionary Genetics Analysis

͂MEGA̓7.0.26͂https://www.megasoftware.net̓Fȿ�*ˎˋ�$͆ĉʄʱ/ȭɇɑ

. P. gingivalisx�K��͂GI̓�@4 P. gulaex�K��͂GU̓Fȿ�$�x�K

��ˎˋ0ǐ¯1ĴŪZK_F 80*150 bp x͆�K��ZK_F 17*25Ĳĭ G͆Cč

ǉ̌F 40*60́ T͆mÆF 55*65˚CɫŰ,� P͆. gingivalis, P. gulae0 16S rRNA˿

²ł0ɕċƇ�̻�$< Ǩ͆ɑ DNÃâ1 16S-23S rRNA˿²łØ̂˫Ù̫ī͂ ITS̓
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40),�$�Ⱥ˙�0ȭɇɑ.ĴŪF AmplifX 1.7.0͂ http://en.bio-soft.net/pcr/AmplifX.html̓

Fȿ�*ɡ˕�$� 

�

4�Polymerase chain reaction�PCR�����1')��cf: 

̍ĩ DNA1͆�ˍ̪ɒ 1-2̓+˘˃�$ DNAFȿ�$�x�K��1͆�ˍ̪ɒ

3+ˎˋ�$ 2ɬ̲0x�K��Fȿ�$�PCRÿƅ1͆1 μL0̍ĩ DNAșȊF͆

0.5 µL0`�^.A4/I�e`�^ PCRx�K��șȊ͂ǇʅȟŰ 0.2 μM̓ 1͆2.5 

µL0 2 × AmpliTaq Gold® 360 Master Mix͂Thermo Fisher Scientific̓͆"�* 10.5 µL

0 Nuclease-Free Water,"D#DȍĊ�* 25 µL,�͆Veriti 96-Well Thermal Cycler

͂Thermo Fisher Scientific̓Fȿ�* 95˚C+ 4à̓0 2Ǎ̎ DNA0ĶƇŽ͆95˚C+

30ɩ̓0ȩĶƇ͆55˚C+ 30ɩ̓0Im���V͆72˚C+ 30ɩ̓0´̐ÿƅ0^h

fxF 35ZKU�ʺ�͆ǇŽ1 72˚C+ 7à̓0´̐ÿƅFʺ'$�.�̛͆ƇŕȦ

1 Nuclease-Free Water,�$� 

IR��^X�̤Ƕȃï1͆5́IR��^X�͂Agarose S͆mf~�]��͆ǒ

¥͆ƽǍ̓͆Tris Acetate ETDA͂TAE̓ʑʽȊ͏40 mM j�^sk�S\�e�I�

o�c� 4͆0 mM̅̇ 1͆ mMNe��]I��ĝ̅̇͂ ethylenediaminetetraacetic acid͋

EDTA p͆H 8.0̓͐ 2͆0 bp DNA Ladder͂ cQ�qKP͆Țˣ͆ƽǍ̓Fȿ�*͆Ŋȓ͆



�

�

� ���

100 Vň̤ĥǐ¯�+ʺ'$�ȃïŽ0X�1 1 μg/mLʪñNe]L�șȊ͏ ethidium 

bromide͂ EtBr S̓olution m͆f~�]�� +͐Ǘʮ� D͆olphin-View͂ Wealtec S͆parks͆

NV͆USA̓Fȿ�*͆ȁ̐ 312 nm0ʃķʐ+ DNAFǣß�$� 

�

5�%�&��! PCR 

̍ĩ DNA1͆�ˍ̪ɒ 1-2̓+˘˃�$ DNA͂1.0 × 105Ä/μL*1.0 × 101Ä/μL/ 5

ǲ̝ŧ̈ �̓@4�ˍ̪ɒ 2-2 +̓Ȯ0i�c�x��U�Až$ DNAFȿ�$�x

�K��1͆ʾ0 3ɬ̲0x�K��Fȿ�$�PCRÿƅ1͆2.5 μL0̍ĩ DNAș

ȊF͆0.5 µL0`�^.A4/I�e`�^ PCRx�K��͂ǇʅȟŰ 0.2 μM̓͆

12.5 µL0 2 × Power SYBR® Green PCR Master Mix͂Thermo Fisher Scientific̓͆"�*

9.0 µL 0 Nuclease-Free Water ,"D#DȍĊ�* 25 µL ,�͆CFX ConnectTM Real-

Time PCR Detection System͂Bio-Rad̓Fȿ�* 95˚C+ 10à̓0 2Ǎ̎ DNA0ĶƇ

Ž 9͆5˚C+ 15ɩ̓0ȩĶƇ 6͆0˚C+ 1à̓0Im���V,´̐ÿƅ0^hfxF

34 ZKU�ʺ'$��0ÿƅ0̞0 PCR ȾȬ�ɏ�CʸÐ̌F͆CFX ManagerTM 

Software 3.1͂ Bio-Rad̓/*Ȕň�$�1Ğ0Ȕň1i�x�W�j+ʺ'$�Ȯ0i

�c�x��U�0ʏʱƶ�@4 P. gingivalis0ʄʱƶ1 P. gingivalis W83ǜ0 DNA
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F͆P. gulae0ʄʱƶ1 P. gulae ATCC51700ǜ0 DNAF͆�ˍ0@�/ 5ǲ̝ŧ̈

�*¹Ɩ�$ǣ̌ʐF=,/ň̌�$� 

 

6͈DNA DC�8�[ 

�ˍ̪ɒ 3 +ˎˋ�$ 2 ɬ̲0x�K��Fȿ�* P. gingivalis W83 ǜ�@4 P. 

gulae ATCC51700 ǜ0 DNA F PCR +ĴŪ�$Ž͆IR��^X�̤ǶȃïFʺ'

$�ȃïŽ0X�+ǣß�D$ DNAq�kFáBß�͆QIAquick Gel Extraction Kit

͂QIAGEN F̓ȿ�* DNAFɽ˃� D͆NAĲĭ̃âF 3130xl Genetic Analyzer͂ Thermo 

Fisher Scientific̓Fȿ�*ˈǔ�$�Ĳĭ̃âˈǔx�K��,�*ȿ�$ PCRx�

K��̂Fč<*`�^.A4/I�e`�^̎0�̎�AĲĭ̃âFˈǔ�* Ó͆

̐ 0 DNA Ĳ ĭ ̃ â F ǻ ň � $ � " 0 Ž ͆ NCBI GenBank

͂https://www.ncbi.nlm.nih.gov/genbank/̓i�cz�^/��C P. gingivalis�@4 P. 

gulae0Ǩɑ DNAĲĭ̃â, PCRȾȬ0 DNAĲĭ̃â0ɕċƇF˘6$�.� P͆. 

gingivalis W83 ǜ/1 ITS 0Ĳĭ̃â0i�c�ŃĦ�.�$<͆P. gingivalis 

ATCC33277ǜ0Ĳĭ̃â͂ accession #AY54647540) F̓ǳ˭ŕ˟,�$��ƺ P͆. gulae 

ATCC51700ǜ1 ċ͆ǜ0 DNAĲĭ̃â͂ accession #AY54647640) F̓ǳ˭ŕ˟,�$� 

�
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7͈Enzyme-linked immunosorbent assay�ELISA� 

ELISAȀFȿ�$ʹȏ IgGƜ¸¾0Ȕň1͆MurayamaA0ƺȀ 34)Fĭȗ/͆Ȯȿ

/ưĶ�$=0Fȿ�*ʺ'$��.E& P͆. gingivalis FDC381ǜƜü�@4 P. gulae 

ATCC51700 ǜƜü0�ȪȬF Polyoxyethylene͂20̓Sorbitan Monolaurate͂Tween20̓

čǉ��̇ʑʽȊ͏PBST͆pH 7.4͆0.8́͂w/v̓Ĳñlj�L�͆0.02́͂w/v̓BG

̇¡ǷʂQ�L� 0͆.29́͂w/v̓BĠǷʂ¡lj�L�õ¡ǷēȬ 0͆.02́͂w/v̓

ĲñQ�L�͆0.02́͂w/v̓I]ñlj�L�͆0.05́͂v/v̓Tween20͐/șˈ�*

1.0 mg/mL0ȟŰ/˘Ʒ�͆�A/ 50 mMȢ̇-̊Ȣ̇ʑʽȊ͏pH 9.6 0͆.17́͂w/v̓

Ȣ̇lj�L�͆0.3́͂w/v̓Ȣ̇Ƿʂlj�L�͐/șˈ�*͆ǇʅȟŰ 10 μg/mL

0ƜüșȊF˘˃�$�ĉƜüșȊF 96 Well ELISA Microplates͂Greiner Bio-One͆

Kremsmünster͆Austria̓0ĉLM�/ 200 μL (Ȏë�͆4˚C+ 6*8ǂ̓Ʋʗ�*

ƜüFx��j/ģɕ�$�Ǩȗʹȏ1͆�ˍ̪ɒ 2-1̓+ƜüƏ¹è0Ó*0Ȯ�

Až$ŕȦʹȏFɴ̌ȍē�$=0Fȿ� P͆BST+12.5*51,200Å/ǲ̝ŧ̈�$�

�ˍ̪ɒ 2-1̓ 2͆-2̓0ˀ̹ʹȏ1 P͆BST+ 3,200Å/ŧ̈�$�ƜüFģɕ�$x

��jF PBST + 3 Ğȅȇ�$Ž͆Ǩȗʹȏ�@4ˀ̹ʹȏF 100 μL  (Ȏë�͆

37˚C+ 2ǂ̓ÿƅ�!$�¡ǬƜ¸1 Alkaline Phosphatase Rabbit Anti-Dog IgG͂H + 

L̓͂Jackson ImmunoResearch͆Philadelphia͆PA͆USA̓F PBST+ 5,000Å/ŧ̈�
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$=0Fȿ� x͆��jF PBST+ 3Ğȅȇ�$Ž ĉ͆LM�/ 100 μL (Ȏë�͆

37˚C+ 2ǂ̓ÿƅ�!$�ɏʮƜ¸1 p͆-mj�vMm�BĠ¡lj�L�ÕǷē

Ȭ͂őĵvK��ēÐʁʵ̓F]Nco��I��ʑʽȊ͏pH 9.8͆10́͂v/v̓2,2'-

K�o]Nco�� 0͆.01́͂w/v̓Ĳñ�Vn\L�ÕǷēȬ 0͆.12́͂w/v̓I]ñ

lj�L�̓͐/șˈ�* 1 mg/mL0ȟŰ/˘Ʒ�$=0Fȿ�͆x��jF PBST

+ 3 Ğȅȇ�$Ž͆ĉLM�/ 100 μL  (Ȏë�͆Ŋȓ+ÿƅ�!$�ĎÐŰ0Ȕ

ň/1͆�i� 680 �KU�x��j��d��@4 Microplate Manager® Software 

5.2.1͂,=/ Bio-Rad̓Fȿ�͆12.5Åŧ̈�$Ǩȗʹȏ0LM�0ȁ̐ 405/490 nm

/��CĎÐŰ� 1.8/æ˻�$ǂȣ0ĉLM�0ĎÐŰFȔň�͆ǨȗʹȏFǲ̝

ŧ̈�*žAD$ǣ̌ʐ͂4 r���c��]^hJfUǆʐ̓F=,/ĎÐŰF

ELISA Unit͂EU̓/Ķƪ�͆Ɯ¸¾,�$�.�͆3,200Åŧ̈�$Ǩȗʹȏ,ċ�

ĎÐŰFɢ�ˀ̹ʹȏ0 EUF 100,ˎň�͆Ǩȗʹȏ͂12.5*51,200Åŧ̈̓�ɢ

� EU 25,600*6.250ɺġF˩�Cˀ̹ʹȏ/(�*1͆EU 25,600¬�0ʹȏ1 EU 

25,600͆EU 6.25¬�0ʹȏ1 EU 6.25,ɢ�$�1Ğ0Ȕň1i�x�W�j+ʺ'

$� 

�

8͈�(�2��[ 
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1�Sodium dodecyl sulfate-poly acrylamide gel electrophoresis�SDS-PAGE� 

P. gingivalis FDC381ǜƜü�@4 P. gulae ATCC51700ǜƜü0�ȪȬF PBST/

șˈ� c͆�rU˦ȟŰFL\ʹȏI�w��FŕȦ/ B͆CAȀ 41)+Ȕň� 1͆.0 μg/μL

0ȟŰ/˘Ʒ�$�ĉƜü 10 μg/ki\�ɠ̇lj�L�͂sodium dodecyl sulfate͋

SDS̓Z�x�qfvH�͏1.3́͂w/v̓SDS͆58 mMj�^Ĳ̇ʑʽȊ͂Tris-HCl͆

pH 6.8̓͆6́͂v/v̓V�`��͆144 mM 2-��QxjNco��͆0.002́͂w/v̓

w��vMo��w��͐Fë� 9͆5˚C+ 5à̓ȧǽ�*̀ÎȯƐ/� 4͆-20́�m

x�hJI�® TGXTMx�S�^jX�͂Bio-Rad̓�@4ȃïʑʽȊ͏25 mM Tris-

HCl 1͆.4́͂w/v̓V�\� 0͆.1́͂w/v S̓DS͐Fȿ�$ SDS-PAGE/*͆Ŋȓ 1͆50 

Vň̤ĥǐ¯�+à̢�$�ȃïŽ0X�0Ǘʮ/1͆0.25́U�\�w��I�j

w��ǗʮșȊ͏0.25́͂w/v̓U�\�w��I�jw��R250͆40́͂v/v̓�c

o��͆7́͂v/v̓̅̇͐Fȿ�$� 

 

2�Western blotting 

�ˍ̪ɒ 8-1̓,ċǦ/͆SDS-PAGE+à̢�$ P. gingivalis FDC381ǜƜü�@4

P. gulae ATCC51700ǜƜü0c�rU˦F c͆�Uųw�fhJ�Vˁʗ͂ Bio-Rad̓

Fȿ�*˫ÙʑʽȊ͏1.8 mM Tris-HCl͆1.4́͂w/v̓V�\�͆20́͂v/v̓�co�



�
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� �͐+ Ŋ͆ȓ 1͆00 Vň̤ĥǐ¯�+ 1ǂ̓ ~͆�vfñtm�i�͂ polyvinylidene 

diffluoride͋PVDF̓ʧ͂Millipore Corporation͆Billerica͆MA͆USA̓/˫Ù�$�˫

ÙŽ0 PDVFʧ1͆2́͂w/v̓^S���U͂Becton͆Dickinson and Company̓FȎ

ë�$ Tween20čǉj�^ʑʽ̴ĲǷ͏T-TBS͆pH 7.4͆10 mM Tris-HCl͆150 mMĲ

̇lj�L� 0͆.1́͂v/v T̓ween20͐/ȉț�͆Ŋȓ+͊ǂ̓0w�fS�VFʺ'

$��ǬƜ¸,�*͆�ˍ̪ɒ 2-1̓0ĉȮ0ƜüƏ¹è0ʹȏ�@4ƜüƏ¹Ž0

ʹȏ0�& P. gingivalis�@4 P. gulae/ŕ�CƜ¸¾�Ǉ=̻�ʹȏFȿ�$��

ǬƜ¸F 2́͂w/v̓^S���UFȎë�$ T-TBS+ 5,000Å/ŧ̈� T͆-TBS+ 3

Ğȅȇ� P͆VDFʧFȉț� 4͆	C+ 12ǂ̓ƣ,��$�¡ǬƜ¸,�* P͆eroxidase 

Rabbit Anti-Dog IgG͂H + L̓͂Jackson ImmunoResearch̓Fȿ�$�¡ǬƜ¸=ċǦ/

2́͂w/v̓^S���UFȎë�$ T-TBS+ 10,000Å/ŧ̈�͆T-TBS+ 3Ğȅȇ

�͆PVDFʧFȉț�͆Ŋȓ+ 1ǂ̓ƣ,��!$�ÿƅc�rU˦0ǣß1͆ñņ

ɏÐĭ˦,�* Super SignalTM West Dura Extended Duration Substrate͂Thermo Fisher 

Scientific̓Fȿ�$ĴŶñņɏÐ͂enhanced chemiluminescence͋ECL̓Ȁ/@'*ʺ

� C͆hemiDocTM MP Imaging System͂ Bio-Rad +̓ñņɏÐĭ˦0\Vl�Fǣß�$� 
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ʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙ/��*͆ʚ̓0ūĨÆ0ť0ǣň1͆

q�j�fjǣň+ɴàƵƇ0ǣňFʺ'$Ž/͆3ʚ̓0ť/1U�^Q��LO

�^ǣňF͆2ʚ̓0ť/1���|Kfjm�0 UǣňFȿ�$�9$͆�ǣǙ0

ǭɡŰ1͆ĂÃʝï¹ȭƇǆʐFȿ�*ˑ¾�$�Ó*0ʉˋÞȺ/1͆R 3.5.1͂R 

Foundation for Statistical Computing͆Vienna͆Austria̓0V�vJQ���[�K�c

�vMK^+�C EZR42)͂ ʩǾôɨĹņ��$9ôɍ`�c�͆Įȵ͆ƽǍ̓F»ȿ

�͆p͌0.050İĊFǉƍť�B,ãň�$� 

  



�
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w\�

�

1��$� )jpM� DNA _6NK 

P. gingivalis x�K���@4 P. gulae x�K��0ĉʄʱ/ŕ�CȭɇƇF PCR

ȾȬ0IR��^̤Ƕȃï+ ȭ͆ɇƇ, DNAǣßƏŰF�I�cK� PCR+ɡ˕�

$�IR��^̤Ƕȃï+1͆�x�K��,=Ǩɑʄʱ/��*ɒɑ0ZK_0q

�k͂P. gingivalis͋99 bp͆P. gulae͋87 bp̓�ǣß�D͆©ƺ0ʄʱ�@4̛ƇŕȦ

/��*1q�k�ǣß�D.�'$͂Ģ 2̓��I�cK� PCR+1͆x�K��

ȟŰ 0.2 µM͆Im���VȓŰ 60˚C͆34ZKU�0ǐ¯/��*͆�x�K��,

=ĉʄʱ0 DNA Fȭɇɑ/îȴʭ�ĴŪ�͆©ƺ0ʄʱ�@4̛ƇŕȦ,0̦ȭɇ

ÿƅ>x�K��dK��0ȽƖ1.�'$�9$͆ǣß̘Ʉ DNA Yu�ƶ1�x

�K��,=/ 101Ä+�'$͂Ģ 3̓� 

�

2�PCR ni DNA DC�8�[ 

P. gingivalisx�K���@4 P. gulaex�K��0 PCRȾȬ0 DNAĲĭ̃âˈ

ǔFʺ�͆"D#D0x�K��/@'*Ǩɑ DNA �ĴŪ�D*�C�ɡ˕�$�



�

�

� ���

"0ʈǕ P͆CRȾȬ0 DNAĲĭ̃â,Ǩɑ DNAĲĭ̃â,0ɕċƇ1 P͆. gingivalis

x�K��+1 97́͆P. gulaex�K��+1 99́+�'$͂Ģ 4̓� 

�

3�k����P;N/����g IgG P.0hF���P;YoM_� 

Ȯ/ P. gingivalis FDC381ǜƜü�C�1 P. gulae ATCC51700ǜƜüFƛ��͆ʹ

ȏ IgG Ɯ¸¾F�ƾ�!͆�Ɯü/ŕ�CƜ¸¾F ELISA Ȁ+ň̌�$�"�*͆

�DA0ƜüFȿ�*Ɯ¸¾0�ƾFɡ˕+�C�͆�.E&͆Ɯü�ʹȏƜ¸¾Ȕ

ň/ǉȿ+�C�Fǣˌ�$�P. gingivalisƏ¹ʚ͂A͆B͆C̓/��*͆Ȯ A͆B0

ƜüƏ¹Ž0ʹȏ+1͆P. gingivalisƜü/ŕ�CƜ¸¾1�ƾ�$�͆P. gulaeƜü

/ŕ�CƜ¸¾1Ķñ�.�'$��ƺ͆Ȯ C0ƜüƏ¹Ž0ʹȏ+1͆�Ɯü/ŕ

�CƜ¸¾��ƾ�$�P. gulaeƏ¹ʚ͂D E͆ F͆̓0 3̬0ƜüƏ¹Ž0ʹȏ+1͆

�Ɯü/ŕ�CƜ¸¾��ƾ�͆ȭ/ P. gulaeƜü+�ƾ�̱ʳ+�'$�̛ƇŕȦ

0Ȯ G+1Ɯ¸¾1�ƾ�.�'$͂Ģ 5̓� 

�

4�SDS-PAGE ��� Western blotting ��� P. gingivalis � P. gulae P;b� 

P. gingivalis Ɯü�@4 P. gulae Ɯü0c�rU˦àɃ,ʹȏ,0ÿƅƇF SDS-

PAGE�@4 Western blotting+ǳ˭ǣˌ�$�P. gingivalisƜü�@4 P. gulaeƜü
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0 SDS-PAGE+1͆�Ɯü/Ö˳�C 50*55 kDa0q�k�à̢�D$�"0©͆

ɇ.CZK_0q�k�"D#D0Ɯü+˄ƶà̢�D$͂Ģ 6-�̓� 

SDS-PAGE+à̢�D$ P. gingivalisƜü�@4 P. gulaeƜü,ĉȮ0ƜüƏ¹è

Ž0ʹȏ,0ÿƅFWestern blotting+ǣß�$�Ó*0Ȯ0ƜüƏ¹è0ʹȏ+1͆

q�k1ǣß�D.�'$�͆Ȯ A*͍0ƜüƏ¹Ž0ʹȏ+1͆�Ɯü0 40*55 

kDa0ɺġ/q�k�ǣß�D$�P. gingivalisƏ¹ʚ͂A B͆ C͆̓0Ȯ A/��*͆

P. gingivalisƜü+1 40*45 kDa�@4 45*50 kDa0͆P. gulaeƜü+1 50*55 kDa

0q�k�ǣß�D$�Ȯ B /��*͆P. gingivalis Ɯü+1 45*50 kDa , 50*55 

kDa0͆P. gulaeƜü+1 50*55 kDa0q�k�ǣß�D$�Ȯ C/��*͆�Ɯü

+ 50*55 kDa 0q�k�ǣß�D͆\Vl�Ŷ�1ċɴ+�'$�P. gulae Ə¹ʚ

͂D͆E͍͆̓0 3̬/��*=͆�Ɯü+ 50*55 kDa0q�k�ǣß�D͆\Vl

�Ŷ�1͆P. gingivalisƜü@B P. gulaeƜü+Ŷ�'$�̛ƇŕȦ0Ȯ G+1͆Ɯ

üƏ¹èŽ0� D0ʹȏ/��*=͆q�k1ǣß�D.�'$͂Ģ 6-�̓� 

	

5�-1:i����v� DNA S����g IgG P.0a?q�rK��� 
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ïȬɊ̙FĂˏ�$³¿ïȬ0Ȯ/��* P͆. gingivalis�@4 P. gulaeFŕ˟/�

$ʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙFŉƻ�͆ǯĐɊ̊ɋŰ,ǣǙʈǕ0̔

ÁFǣˌ�$� 

ʄʱ DNA ǣǙ+1͆i�c�x��U�0ʏʱƶ1�mq�Z�x�K��Fȿ

�* P͆. gingivalis�@4 P. gulae0ʄʱƶ1ĉʄʱ0x�K��Fȿ�*͆�I�c

K� PCR+ŕ˟ʄʱ0 DNAFň̌�$�Z�x�Ʀā̌Fʉ��C�,�+�.�

$<͆P. gingivalis�@4 P. gulae0ʄʱƶ1ʏʱƶ/ŕ�CéĊ͂́̓+ɢ�$�Ä

¸ä/:C,͆P. gingivalis�ǣß�D$Ä¸1Ś.�͆P. gulae�ǣß�D$Ä¸1

ǯĐȡʚ+ĸ�ËČ��'$͂Ģ 7-�̓�ǯĐɊ0̊ɋŰ+à̲�$ʚä/ǳ˭�C

,͆P. gingivalis0ʄʱƶ1ǯĐɊ̊ɋŰ,0̔Á1.�͆P. gulae0ʄʱƶ1Èũʚ

,ǳ˭�*ǯĐȡʚ+ĸ�'$͂Ģ 8-�̓� 

ʹȏ IgG Ɯ¸¾ǣǙ+1͆P. gingivalis Ɯü�@4 P. gulae Ɯü/ŕ�CƜ¸¾F

ELISAȀ+ň̌� E͆LISA Unit+ɢ�$�Ä¸ä/:C, ǯ͆ĐɊ�̊ɋ+�C7-͆

Ɯ¸¾�̻�ËČ��'$͂Ģ 7-�̓�ʚä/ǳ˭�C, P͆. gingivalis/ŕ�CƜ¸

¾�@4 P. gulae/ŕ�CƜ¸¾1͆Èũʚ�@4ǯʟȡʚ,ǳ˭�*ǯĐȡʚ+̻

�'$͂Ģ 8-�̓� 



�

�

� ���

.�͆ʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙ0ʈǕFÄ¸ä/:C,͆ʄʱƶ

,Ɯ¸¾,̓/ɕ̔1.�'$͂Ģ 7-�͆�̓� 

 

6�>2}:/jMXz���v� DNA _^����g IgG P.0_^�0 

³¿ïȬ/��Cʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙ0ǭɡŰFˑ¾�C$

</͆ǯĐȡʚFɉƊ̜Ƈ͂n=31̓͆Èũʚ�@4ǯʟȡʚFɉƊ̛Ƈ͂n=18̓,�

*͆�ǣǙ0ĂÃʝï¹ȭƇǆʐF¹Ɩ�͆ǆʐ�̧ɯFǺ<$�9$͆ĂÃʝï¹

ȭƇǆʐ�AQfjPvÆFň<͆"0,�0ƏŰ�@4ȭɇŰFǺ<$� 

ʄʱ DNAǣǙ/��*͆P. gingivalis�@4 P. gulae0ʏʱ/ŕ�CéĊ͂́̓0

ĂÃʝï¹ȭƇǆʐF¹Ɩ�$�P. gingivalis+1͆ǆʐ�̧ɯ� 0.417͂95́Ã̮ó

̓͋0.298-0.535̓͆QfjPvÆ� 0.136͆ƏŰ� 6.5́͆"�*ȭɇŰ� 94.4́+�

'$�P. gulae+1͆ǆʐ�̧ɯ� 0.67͂ 95́Ã̮ó̓͋0.483-0.857̓͆QfjPvÆ

� 0.002͆ƏŰ� 83.9́͆"�*ȭɇŰ� 66.7́+�'$͂Ģ 9-�̓� 

ʹȏ IgG Ɯ¸¾ǣǙ/��*͆P. gingivalis �@4 P. gulae /ŕ�CƜ¸¾0ĂÃ

ʝï¹ȭƇǆʐF¹Ɩ�$�P. gingivalis+1͆ǆʐ�̧ɯ� 0.928͂95́Ã̮ó̓͋

0.835-1̓͆QfjPvÆ� 348͆ƏŰ� 93.5́͆"�*ȭɇŰ� 83.3́+�'$�P. 
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gulae+1͆ǆʐ�̧ɯ� 0.925͂95́Ã̮ó̓͋0.826-1̓͆QfjPvÆ� 356͆Ə

Ű� 100́͆"�*ȭɇŰ� 77.8́+�'$͂Ģ 9-�̓� 

�  
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�

sj,³¿ïȬ0Ȯ/��CǯĐɊüʄʱ0¤ťƏǗ/(�*1 Ƽ͆Ń0įď 13,14)

��C=00͆"0ŉƐ/1�ƿ.ȣ�ĸ��Ǎɝɰ+1͆sj+ɡɱ�D*�Cʄ

ʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙFƅȿ�͆P. gingivalis�@4 P. gulaeFŕ˟

,�*͆¤ťƏǗ0ŉƐF˘6C$<0ǣǙȀFɡɱ�C�,Fǣˌ�$� 

ʄʱ DNAǣǙ0ɡɱ+1͆P. gingivalis�@4 P. gulaeF�I�cK� PCR+ȭ

ɇɑ/ǣß�C$<0x�K��F¹˃�$�Ƽ/ PCR+�ʄʱ0 DNAFȭɇɑ/

ǣß�Cx�K��17, 38)��C� �͆DA1ĴŪ DNA̐�ʀ 300 bp,.C 16S rRNA

˿²łFǨɑ/�$x�K��+�C�Ǎɝɰ+1͆�I�cK� PCR +ƨľ�D

CĴŪ DNA ̐� 150 bp ¬�,.Cx�K��0¹˃F˒:$�͆P. gingivalis �@

4 P. gulae0 16S rRNA˿²ł0ɕċƇ1 97*98́16),̻�͆ȭɇƇ�@4 DNAǣ

ßƏŰ�̻�x�K��F¹˃�C�,�Ġ̣+�'$���� P͆. gingivalis�@4

P. gulae0˿²ł0ɕċƇ� 16S rRNA@B=·� ITSFǨɑ/�C�,/@'*͆

ȭɇƇ, DNAǣßƏŰ�,=/̻�x�K��F¹˃+�$͂Ģ 2͆3̓��D1�

I�cK� PCRFȿ�$ʄʱ DNAǣǙ/ǉȿ+�C,ʜ�ADC� 
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ʹȏ IgG Ɯ¸¾ǣǙ0ɡɱ+1͆P. gingivalis �@4 P. gulae 0Óʱ¸0˩̨ȁɟ

ɞƞßƜüF¹˃�͆Ɯü0ǉȿƇ�@4ʄʱ/ŕ�CȭɇƇ0ǣˌFʺ'$�Ȯ/

��CƜüƏ¹�@4ʹȏ IgG Ɯ¸¾Ȕň+1͆P. gingivalis Ɯü�@4 P. gulae Ɯ

üFȿ�$ ELISAȀ/@'* Ɯ͆üƏ¹/@CƜ¸¾0�ƾFɡ˕�C�,�+�͆

�Ɯü�ʹȏ IgGƜ¸¾Ȕň/ǉȿ+�C�,�ɢ�D$͂Ģ 5̓�Ə¹Ɯü/ŕ�

CƜ¸¾%�+.�©ƺ0Ɯü/ŕ�CƜ¸¾=�ƾ�$� Ə͆¹Ɯü+@Ḇʳ+

�'$��D1Ö˳Ɯü/@C¤ťÿƅ,ȭɇƜü/ŕ�Cÿƅ0�ƺ�Ƚ�$�,

Fɢ�*�C�9$͆P. gulae +Ə¹�$Ȯ0ʹȏ1�Ɯü/ŕ�CƜ¸¾��ƾ�

$0/ŕ� P͆. gingivalis+Ə¹�$Ȯ0ʹȏ0�& P. gulaeƜü/ŕ�CƜ¸¾��

ƾ�.�İĊ��'$��D1 P͆. gingivalisƜü� P. gulaeƜü@Bĸ�0ȭɇƜü

Fǉ�*�B͆"0 P. gingivalisƜü0ȭɇƜü/ŕ�CƜ¸� P. gulaeƜüF˕˝

�.�'$$<,ƨŔ�DC� 

SDS-PAGE�@4Western blotting+1͆P. gingivalisƜü, P. gulaeƜü0c�r

U˦àɃ�@4ʹȏ,0ÿƅƇF͆SDS-PAGE �@4 Western blotting +ǳ˭ǣˌ�

$͂Ģ 6-�͆�̓�ƜüƏ¹è0ʹȏ/��*1q�k�ǣß�D.�'$�͆P. 

gingivalis+Ə¹�$Ȯ0ʹȏ/��* P͆. gingivalisƜü+ 40*45 kDa 4͆5*50 kDa͆

"�* 50*55 kDa0͆P. gulaeƜü+ 50*55 kDa0q�k�ǣß�D͆P. gulae+Ə



�

�

� �
�

¹�$Ȯ0ʹȏ/��*͆P. gingivalisƜü�@4 P. gulaeƜü+ 50*55 kDa0q�

k�ǣß�D$�,�A �͆DA0ZK_0c�rU˦�Ɯ¸¾0�ƾ/̔��*�

C,ʜ�ADC�9$͆Ə¹Ɯü%�+.�͆©ƺ0Ɯü+=q�k�ǣß�D͆\

Vl�ŶŰ/�Ɯü+ť��'$��D1ʹȏ IgG Ɯ¸¾0ʈǕ,�ʫ�*�B͆

SDS-PAGE �@4 Western blotting 0ʈǕ,ĊE!C,͆P. gingivalis Ɯü�@4 P. 

gulae Ɯü/1Ö˳Ɯü,ȭɇƜü�ȍĦ�*�C,ƨŔ�DC�Western blotting +

1 P. gingivalisƜü, P. gulaeƜü0� D/��*= 50*55 kDa/ÿƅ�ˇAD$

�͆�0àł̌0Ɯü/1 5͆3 kDa0ķʧc�rU˦ 5͆3 kDa0ʐǴc�rU˦͆"

�* 51 kDa 0]�]rK�ø̌¸.-�ɚAD*�C�P. gingivalis 0ķʧ/1 53 

kDa0c�rU˦�ŃĦ�͆ǯĐȡƊʝ1Èũʝ,ǳ˭�*�0c�rU˦/ŕ�C

Ɯ¸¾�̻��,�įď�D*�C 43-45)�9$͆ʐǴc�rU˦,�* P. gingivalis

�@4 P. gulae0 41 kDa0c�rU˦�@�ɚAD*�C� P͆. gulae+1 53 kDa0

ʐǴc�rU˦0ŃĦ=ƿA�/.'*�C 46)�]�]rK�1 P. gingivalis�@4

P. gulae �ʱ¸ʾ̧>ʱ¸ķ/ȾȽ�Cc�rU˦àˈ̆ʂ0 1 (+͆Arg-gingipain

͂Rgp �̓@4 Lys-gingipain͂ Kgp 0̓ 2(0̆ʂʚ�AƖC�"0�& Kgp1 51 kDa

0x�hI�ak�K�ø̌¸Fơ( 47)�P. gingivalis �@4 P. gulae /ŕ�CƜ¸

¾Fȭɇɑ/ň̌+�CǣǙFɡɱ�C$</= �͆DA�Ö˳Ɯü+�CąʢƇ=
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č<* �͆A.Cǣˌ/@BÖ˳Ɯü�@4ȭɇƜüFȭň�C�,�Ƅˆ,ʜ�A

DC� 

�ˍ+¹˃�$x�K���@4ƜüFȿ�*³¿ïȬ0ȮFŕ˟/ʄʱ DNA ǣ

Ǚ�@4ʹȏ IgGƜ¸¾ǣǙFŉƻ�$�"�*͆"0ʈǕ�ǯĐɊ0̊ɋŰFʾ�

*�C�ǣˌ�$͂Ģ 7͆8͆9̓�ʄʱ DNAǣǙ+1͆P. gingivalis0ʄʱƶ1ǯĐ

Ɋ0̊ɋŰ,0̔Á�.�͆P. gulae0ʄʱƶ1ǯĐȡʚ+ĸ�'$͂Ģ 8-�̓��

$�'*͆P. gulae 0ʄʱƶFň̌�C�,+ǯĐɊ0^U��m�V�ąʢ,ʜ�

ADC����͆ĂÃʝï¹ȭƇǆʐ0ǆʐ�̧ɯ1ř��0+͂Ģ 9-�̓͆ǣǙ0

ǭɡŰ1·���A/͆ăʦʄʱZ�x�0ƦāƺȀ1ʨŮ/ƅȿ�>��ǯʟʓF

Ơ�ɼÀ.ƺȀFƦȿ�$$<� ʏ͆ʱƶ�ǣß̘Ʉ¬�0$<ˈǔŕ˟�A̚ķ�

$Z�x�1ʀ 26́=�'$͂ Ģ 1 �̓�.E& ǯ͆ʟʓFƠ�ƺȀ+1 Porphyromonas

ş0@�.ÇƇŁǶƇʄʱFõà/Ʀā+�.��=�D.���DFưě�C$<

/1 s͆j0ǣǙ,ċǦ/{�r�~K�jFȿ�$B 48) S͆��fjFȿ�$B 12)

�*ǯʟȘØ>ǯʟʓ�0ǝ̧0x��UFƦā�C.- ȳ͆ôʨŮ0̞/Ġ̣.ƺ

Ȁ�Ƅˆ+�C��ƺ͆́ ȏ IgGƜ¸¾ǣǙ+1 P͆. gingivalis/ŕ�CƜ¸¾�@4

P. gulae/ŕ�CƜ¸¾�ǯĐȡʚ+̻�'$͂Ģ 8-�̓�9$͆ĂÃʝï¹ȭƇǆ

ʐ0ǆʐ�̧ɯ1Ĺ��ƏŰ,ȭɇŰ�̻�'$͂Ģ 9-�̓0+͆ʹȏ IgGƜ¸¾ǣ
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Ǚ1ǯĐɊ0^U��m�VǣǙ,�*ǉȿ+�C,ʜ�C��A/͆ïȬɊ̙+1

˳ũˏɍ+ƦʹFʺ�ǫ±�ĸ� ȳ͆ôŨ+�D2ō˚/ɡŉ/ʹȊZ�x�FƦā

�C�,�+�C0+͆�0ƍđ+=ǍȀ1^U��m�VǣǙ/˾�*�C���

�͆Ö˳Ɯü/@C¤ťÿƅ��C͂Ģ 5 6͆̓$<͆"D#D0ʄʱ/ŕ�CƜ¸¾

Fóä�C/1͆ʄʱ DNAǣǙ+ʄʱFȭň�C�,�Ƅˆ,.C� 

¨Ž͆ǯĐɊüʄʱ0¤ťƏǗ0ŉƐF˘6C$</͆sj̵͂�̓,Ȯ͂³¿ï

Ȭ̓,0ʆFŕ˟/͆Ǎɝɰ+ɡɱ�$�ǣǙFŉƻ�C�,Fǣˌ�*�C�"0

$</1͆sj,Ȯ,0ƧˉŰ͂Ƨˉ̭Ű̵͆ʡŸƐ̴̷͆0��ƺɴ̓�@4ǯĐ

Ɋ0ǉȤFI�W�j+˘6*ʚà��C�"�* ʄ͆ʱ DNAǣǙ+ P. gingivalis�

@4 P. gulae0ƏǗF͆ʹȏ IgGƜ¸¾ǣǙ+ĉʱ/ŕ�CƜ¸¾F˘6*͆�ǣǙ

ʈǕFʚä/ʉˋˈǔ�C͂Ģ 10̓�/͆ƧˉŰ�̻�ʚ/��*͆sj+0 P. 

gulae0͆�C�1Ȯ+0 P. gingivalis0ǣß�ĸ�͆Ɯ¸¾��ƾ�*�D2͆�D

A0ʄʱ�¤ťƏǗ�ÑɈƅɵFƌ˨�$,ʜ�ADC�9$͆ǯĐɊǉB0ʚ/�

�*ċǦ0ʈǕ�žADD2 ¤͆ťƏǗ�$ʄʱ�ǯĐɊ0ɏɋ�C�1˶ʺ/̔�

�*�C͆�.E&ǯĐɊ�§ȳÖ˳ƏǗɋ,.'*�CąʢƇ��C,ˊ�C��

��͆ǯĐɊ�§ȳÖ˳ƏǗɋ+�C�Fˈƿ�C$</1͆P. gingivalis �@4 P. 

gulae¬ķ0ǯĐɊüʄʱ=č<$ǣǙ0ŉƻ�Ƅˆ+�C,ʜ�ADC� 
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§ȳÖ˳ƏǗɋ1�A?CɊü¸/@'*˨�BžC� Ǎ͆ɝɰ+1sj,Ȯ+ʘ

Ɗȴ�̻�ǯĐɊ/Ȃɒ�$�"�*͆ǯĐɊüʄʱ0¤ťƏǗF˘6C$</͆P. 

gingivalis�@4 P. gulaeFŕ˟/�$ɼ˚ǣǙȀ0ɡɱFǣˌ�$�"0ʈǕ͆ɡɱ

�$ʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣǙ1͆sj,Ȯ/��CǯĐɊüʄʱ0

¤ťƏǗ0ŉƐF˘6CƘǲ,.CąʢƇ�ɢ�D$�9$͆ʹȏ IgGƜ¸¾ǣǙ1

Ȯ0ǯĐɊǣǙ,�*=ǉȿ+�C,ʜ�ADC� 
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P. gingivalis�@4 P. gulaeFŕ˟/�$͆ʄʱ DNAǣǙ�@4ʹȏ IgGƜ¸¾ǣ

ǙFɡɱ�C�,�+�$�ʹȏ IgG Ɯ¸¾ǣǙ1Ȯ0ǯĐɊǣǙ,�*ǉȿ+�

C� 

� �
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ɮFʅ�C/�$B ʅ͆ĿſƔɻ.CſƢŘ,ſǛ̕F˥'$šŠĹņĹņ̙ôǯ

ʵņʏĊɝɰɨɊƐçſɨņŗƱɊƐǫǥņ˛űǯĐɊƐņà̋0̼ǘǭƉƴƥ/

ȋȼ.C˜ƍFʾ�9��Ǧ�.̧/E$B͆ʅĿſƢŘ˥B͆ˢ̊.ſìˊ,ſ÷

êF���9�$ȸ ûȽíÌɖôƳŝʇȐ˗ôɍǫĜƳɶŊ͂ Î šŠĹņɊ̙ƹô

ɍɝɰ̒ɏ`�c�ìƴ̓0°ǒńÏȽ/͆9$͆šŠĹņʩȥȽĒɨņɝɰƯƬ`

�c�ïȬˤȖ̂̑0ǧǊðŦƴƥ͆ūŠǄłìƴ͆əɀɺļǵ/͆ȋ�Ə˜�$�

9��DNA x�K��0ˎˋ/̔�*ſƴɢF���9�$šŠĹņĹņ̙ôǯʵ

ņʏĊɝɰɨɤ±ȻĳȽĒɨņŗƱĤ̞Ȼĳɨņ˛űɊüLK�^ņà̋0řŢœ

§ìƴ/͆P. gulae 0à˞F˥BĬ̶/̔�*ſƴɢF���9�$šŠĹņĹņ̙

ôǯʵņʏĊɝɰɨřÒǯɨņà̋0®̋˺«ƴƥ͆ɭʲ˂ƿÜƴƥ/͆Ȯ�A0Z

�x�Ʀā/�$BǞä0�̃ƒ,�÷êF���9�$ǹüïȬɊ̙0ǹüʙǾ

ÏȽ š͆ŠĹņĹņ̙ôǯʵņʏĊɝɰɨɊƐçſɨņŗƱɊƐǫǥņ˛űǯĐɊƐ

ņà̋0ɀǏē�ÏȽ/͆û�ſɣɂ���9��ǇŽ/͆ǍɝɰFʺ�/�$Bˢ

̊.ſìˊF���9�$šŠĹņĹņ̙ôǯʵņʏĊɝɰɨɊƐçſɨņŗƱɊ

Ɛǫǥņ˛űǯĐɊƐņà̋0˚ÏȽ/=û�ſɣɂ���9���  



�

�

� ���

��~e�

�

šŠĹņ� Ĺņ̙ôǯʵņʏĊɝɰɨ� ɊƐçſɨņŗƱ� ɊƐǫǥņ˛ű� ǯĐ

ɊƐņà̋ 

͂ƢŘ̼͋ǘǭƉƴƥ̓ 

 

Ǎ˙Ƹ0�̂1͆¬�0ņ±/��*ɏʾ�$� 
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A2��1')��cf:����P. gingivalis�$� )���P. gulae�$� )

jpM 

P. gingivalisx�K��͂ GI �̓@4P. gulaex�K��͂ GU F̓ȿ�*͂ ĉ0.2 μM̓

P. gingivalis W83ǜ�@4P. gulae ATCC51700ǜ0DNAF̍ĩ͂105DNA/ÿƅ̓,�*

ȿ�*PCRFʺ�͆PCRȾȬFIR��^̤Ƕȃï�$�ĉx�K��+ĴŪ�D$

DNA̐1͆P. gingivalis�99 bp�@4P. gulae�87 bp+�'$�̤ǶȃïÍ1ȱɱ�$

3Ğ0ŉ̹0×ĩÍ+�C� 

�

A3�%�&��!PCR����P. gingivalis�$� )���P. gulae�$� )

jpM�DNA_6NK 

P. gingivalisx�K��͂ GI �̓@4P. gulaex�K��͂ GU F̓ȿ�*͂ ĉ0.2 μM̓

P. gingivalis W83ǜ�@4P. gulae ATCC51700ǜ0DNAF̍ĩ͂2.5×105*2.5×101DNA/
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ÿƅ ,̓�*ȿ�*�I�cK�PCRFʺ'$�"0ʈǕžAD$ǣ̌ʐ Ĵ͆Ūǆʐ͆

ˈ̢ǆʐ͆ˈ̢u�U04(0V�vFɢ��V�v1ȱɱ�$3Ğ0ŉ̹0×ĩ¼+

�C�1Ğ0Ȕň1i�x�W�j+ʺ�͆"0ʈǕ1ūĨÆ,�$� 

�

A 4�PCR ni DNA DC�8�`s DNA DC�8�b� 

P. gingivalisx�K��͂GI̓�@4 P. gulaex�K��͂GU̓0 PCRȾȬ0Ĳĭ

̃âˈǔFʺ�͆i�cz�^/��Cĉʄʱ0Ǩɑ DNA Ĳĭ̃â,ǳ˭�$�ǳ

˭ŕ˟1 P. gingivalis ATCC33277ǜ�@4 P. gulae ATCC51700ǜ0 DNAĲĭ̃â,

�$�x�K���,/͆Ǩɑ DNAĲĭ̃â, PCRȾȬ0 DNAĲĭ̃âF��/

�6͆�ʝ��ʫ�Ĉ¶F̈́+ɢ�$� 

�

A 5�k����P;O*����g Ig P.0E: 

ȮA B͆ C͆/P. gingivalis FDC381ǜƜü Ȯ͆D E͍͆͆ /P. gulae ATCC51700ǜƜü͆

ȮG/ȽȺ̴ĲǷ͂ ̛ƇŕȦ F̥̓ʤØ/1˵̓�,/ˋ6Ğƛ�� ĉ͆ƛ��A1˵̓

Ž,͆6Ğ0Ə¹Ž/2˵̓�,/3Ğ0ƦʹFʺ'$�žAD$ʹȏ�0P. gingivalis

Ɯü�@4P. gulaeƜü/ŕ�CʹȏIgGƜ¸¾Fň̌�$�V�v1ʹȏIgGƜ¸¾

0ʊǂɑĶñFELISA Unit͂ EU̓+Ä¸ä/ɢ�*�B͆ŉʐ1P. gingivalisƜü/ŕ
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�CƜ¸¾͆ɟʐ1P. gulaeƜü/ŕ�CƜ¸¾+�C�.� E͆U100¬�0V��̫

ī1͆Ɯ¸¾0�ƾ.�,:.�$�Ɯ¸¾1,ȱɱ�$3Ğ0ŉ̹0ūĨÆFɢ�͆

N��q�1ǨȗÇťFɢ��1Ğ0Ȕň1i�x�W�j+ʺ�͆"0ʈǕ1ūĨ

Æ,�$� 

�

A 6�P; SDS-PAGE 4��� Western blotting 4 

�SDS-PAGE 

P. gingivalis FDC381ǜƜü͂gi̓�@4P. gulae ATCC51700ǜƜü͂gu̓0c�rU

˦͂ 10 μg/LM� F̓SDS-PAGE+à̢�$�əú1�Ɯü/Ö˳�*ǣß�D$50*

55 kDa0q�kFɢ��SDS-PAGEÍ1ȱɱ�$3Ğ0ŉ̹0×ĩÍ+�C� 

�Western blotting 

P. gingivalis FDC381ǜƜü͂gi̓�@4P. gulae ATCC51700ǜƜü͂gu̓,Ȯ͂A*

͎ 0̓ƜüƏ¹èŽ0ʹȏ,0Western blottingFʺ'$͂ ĉƜüc�rU˦10 μg/LM

�̓�ĉÄ¸0Western blottingÍ/��*͆�Ľ��Q�0ŤÉ1͆ƜüƏ¹è0ʹ

ȏ͂�̓Fÿƅ�!$�ćÉ1͆A͆B͆C+1P. gingivalisƏ¹Ž0ʹȏ͂gi̓͆ͅD͆

E͍͆+1P. gulaeƏ¹Ž0ʹȏ͂gu̓͆ͅG+1ȽȺ̴ĲǷƛ�Ž0ʹȏ͂NS̓ͅF

ÿƅ�!$�əú͂̾̓1�Ɯü/Ö˳�*ǣß�D$50*55 kDa0q�kFɢ��
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əú͂ɐ̓1P. gingivalisƜü+ǣß�D$40*45 kDa�@445*50 kDa0q�kFɢ

��Western blottingÍ1ȱɱ�$3Ğ0ŉ̹0×ĩÍ+�C� 

	

A7�-1:ik����3.9v�DNA_^����gIgGP.0_^ 

�ʄʱDNAǣǙ 

Ȯ0i�c�x��U�0ʄʱƶ1�I�cK�PCR+ň̌�$�ʏʱƶ1�mq

�Z�x�K��Fȿ�*͆P. gingivalis�@4P. gulae0ʄʱƶ1ĉʱ0x�K��

͂GI�@4GU̓Fȿ�$�"D#D0ʄʱ�,/ȱɱ�$3Ğ0ŉ̹Fʺ'$�1Ğ

0ŉ̹1i�x�W�j+ʺ�͆"0ʈǕ1ūĨÆ,�$�V�v0ʔˬ1͆3Ğ0

ŉ̹0ūĨÆFȿ�* ʏ͆ʱƶ/ŕ�CP. gingivalis�@4P. gulae0ʄʱƶ0éĊ͂ ́̓

+ɢ��ǩˬ1͆49̬0ȮFǯĐɊ^h�]à̲0̊ɋŰ/ǿ'*Ä¸ä/ɢ�� 

�ʹȏIgGƜ¸¾ǣǙ 

Ȯ0P. gingivalisƜü�@4P. gulaeƜü/ŕ�CʹȏIgGƜ¸¾1ELISAȀ+ň̌�

$�"D#D0Ɯü�,/ȱɱ�$3Ğ0ŉ̹Fʺ'$�1Ğ0ŉ̹1i�x�W�j

+ʺ�͆"0ʈǕ1ūĨÆ,�$�V�v0ʔˬ1͆3Ğ0ŉ̹0ūĨÆFȿ�*͆

ELISA Unit+ɢ��ǩˬ1͆49̬0ȮFǯĐɊ^h�]à̲0̊ɋŰ/ǿ'*Ä¸ä
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/ɢ��.�͆N��q�1ǨȗÇťFɢ��9$͆V��̫ī1EU100¬�0Ɯ¸

¾Fɢ�$� 

�

A8�a?q�rK
7��	{9v�DNA_^����gIgGP.0_^ 

�ʄʱDNAǣǙ 

Ģ7-�0ʏʱƶ/ŕ�CP. gingivalis�@4P. gulae0ʄʱƶ0éĊ͂́̓F͆ǯĐɊ

^h�]à̲+̊ɋŰä/à̲�$Èũʚ͂ n=8̓͆ǯʟȡʚ͂ n=10̓͆ǯĐȡʚ͂ n=31̓

+ǳ˭�$�V�v1ĉʚ0ūĨÆFɢ�͆N��q�1ǨȗÇťFɢ��͂�͋p͌

0.05͆U�^Q��LO�^ǣň͉���|Kfjm�0Uǣň̓ 

�ʹȏIgGƜ¸¾ǣǙ 

Ģ7-�0P. gingivalisƜü�@4P. gulaeƜü/ŕ�CIgGƜ¸¾F͆�ˍ�,ċǦ/

Èũʚ͂n=8̓͆ǯʟȡʚ͂n=10̓͆ǯĐȡʚ͂n=31̓+ǳ˭�$�}fU^x�f

j�03�0�ɲ1ǇĹÆ �͆ɲ1ǇřÆFɢ� ɹ͆0�ɲ175́Æ �͆Ľ1�ĽÆ͆

�ɲ125́ÆFɢ��͂�͋p͌0.05͆U�^Q��LO�^ǣň͉���|Kfjm

�0Uǣň̓ 

�

A9�v�DNA_^����gIgGP.0_^>2}:/jMXz 
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Ģ70ʈǕF=,/͆ǯĐȡʚFɉƊ̜Ƈ͂n=31̓͆Èũʚ�@4ǯʟȡʚFɉƊ

̛Ƈ͂n=18̓,�*͆P. gingivalis�@4P. gulae/ŕ�C�ʄʱDNAǣǙ�@4�ʹ

ȏIgGƜ¸¾ǣǙ0ĂÃʝï¹ȭƇǆʐF¹Ɩ�$�"D#D0ĂÃʝï¹ȭƇǆʐ

�AǺ<AD$ǆʐ�̧ɯ,95́Ã̮ó̓͆QfjPvÆ͆ƏŰ͆"�*ȭɇŰFɢ

��9$͆QfjPvÆFĭȗ/�*͆ʾ0@�/ǣǙ̜Ƈ,ǣƯ̈̌ƇFà�$�ʾ

�Aˋɷ�$Ê̜Ƈȴ͆Ê̛Ƈȴ̜͆Ƈɑ�ȴ͆"�*̛Ƈɑ�ȴFɢ�� 

�

A10������+��k�-1:i��I���	�Jtu�")�A 
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ITS16S 23S

��DNA����� P. gingivalis ATCC332774 ! 99 bp

��DNA����� P. gulae ATCC517004 !87 bp

16S-23S rRNA ���������

�
�	!GI

�
�	!GU

5’- CACGGCGAAAAGCCATATTTGTTCGACGTATGAATAAAACGAATATAACCTGCGGATATTCCGATGCAATCAAGCGGGATGTCCGGGAGGGTGTTCTCT

******************************* ************************ ************* ****************************
CACGGCGAAAAGCCATATTTGTTCGACGTATAAATAAAACGAATATAACCTGCGGA-ATTCCGATGCAATTAAGCGGGATGTCCGGGAGGGTGTTCTCT

�����
�	

����
�	
-3’

GCAAGGATGGTTCTTGAGAAACGATAAGGAGATTTTTCTGAAGGTAGTAGTCTCTATGTAAGAGACTGGTATCAGCCTTCGGTTTCG

************************************************************************ **************
GCAAGGATGGTTCTTGAGAAACGATAAGGAGATTTTTCTGAAGGTAGTAGTCTCTATGTAAGAGACTGGTAT-AGCCTTCGGTTTCG

5’- -3’
�����
�	

����
�	

��
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1.E-02

1.E-01

1.E+00

1.E+01

Healthy Gingivitis Periodontitis
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��

�

�&�.$30.4171950�/�+30.298 – 0.5352

�	
���30.136

��36.50
 "�394.40

�-�!325.00
�,�!362.20

-�#!375.00
,�#!337.80

�&�.$30.671950�/�+30.483 – 0.8572

�	
���30.002

��383.90
 "�366.70

�-�!319.40
�,�!333.30

-�#!380.60
,�#!366.70

P. gingivalis / %) ���'
��'
�(�'

�*

≧ 0.136 3 1 4

< 0.136 28 17 45

�* 31 18 49

P. gulae / %) ���'
��'
�(�'

�*

≧ 0.002 25 6 31

< 0.002 6 12 18

�* 31 18 49

Specificity

Se
ns
iti
vi
ty

1.0 0.8 0.6 0.4 0.2 0.0

0.0

0.2

0.4

0.6

0.8

1.0

0.136 (0.944, 0.065)

Specificity

Se
ns
iti
vi
ty

1.0 0.8 0.6 0.4 0.2 0.0

0.0

0.2

0.4

0.6

0.8

1.0

0.002 (0.667, 0.839)

P. gingivalis�%)9������ P. gulae�%)9������

1 −  "� 1 −  "�
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

1.0

0.8

0.6

0.4

0.2

0.0

�
�

1.0

0.8

0.6

0.4

0.2

0.0

�
�



Specificity

Se
ns
iti
vi
ty

1.0 0.8 0.6 0.4 0.2 0.0

0.0

0.2

0.4

0.6

0.8

1.0
348.088 (0.833, 0.968)

Specificity

Se
ns
iti
vi
ty

1.0 0.8 0.6 0.4 0.2 0.0

0.0

0.2

0.4

0.6

0.8

1.0 356.510 (0.778, 1.000)

��

�$�+#：0.928（95％信頼区間： 0.835 – 1）
��	�
�：348

���93.5�
�!��83.3�

�*� �9.4�
�)� �11.8�

*�"� �90.6�
)�"� �88.2�

�$�+#： 0.925（95％信頼区間： 0.826 – 1）
��	�
�：356

���100�
�!��77.8�

�*� �11.4�
�)� �0�

*�"� �88.6�
)�"� �100�

'�IgG�� 9��%
��%
9&�%

�(

≧ 348 29 3 32

< 348 2 15 17

�( 31 18 49

'�IgG�� 9��%
��%
9&�%

�(

≧ 356 31 4 35

< 356 0 14 14

�( 31 18 49

�
P. gingivalis������ P. gulae������

1 − �!� 1 − �!�
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
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0.4

0.2
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%� ���� � PCR �� � 

�� � ��)�,5’-3’- �!"$ �!+� �� DNA* 
,bp- 

�	
��� 
F/ GTGSTGCAYGGYTGTCGTCA 

#$ 16S 148 
R/ ACGTCRTCCMCACCTTCCTC 

GI 
F/ CACGGCGAAAAGCCATATTTG 

P. gingivalis ITS 99 
R/ AGAGAACACCCTCCCGGACAT 

GU 
F/ GCAAGGATGGTTCTTGAGAAACG 

P. gulae ITS 87 
R/ CGAAACCGAAGGCTGATACC 

GI/P. gingivalis�� �.GU/P. gulae�� � 
F/�����.R/�
�� 
16S/16S rRNA'��.ITS/16S-23S rRNA'���(&�+� 
 


