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ǖǓʁG[f�}�9ǐ�@łƺȽ$	;BXaB}`ib (ACH) ?ǃǂ�;ĺǂƺ�

Öȑ³(ǂŃ�;�%�ýâ�<#
:�Öȑĺǂƺ�ǃǂ�; ACH+�ɒƙɌƦÈǱ�

@*|VM*�"%ȋ�9<#
;�����Öȑĺǂƺ* ACHǃǂȐ("
#+�ɒ*

ǻȚǫ("
#ȸ/�ýâ�	;*3$�Īǲó*ÖȑǻȚǫ* ACHǃǂȐ?ȸ/�ýâ

+'
���$żǞǬ$+�Öȑ§ĤȌ*éƧǻȚÕ(¬Ç	;
+Īƛ(čö�;ǻȚ

ǫ?Ŭ9�(���<9* ACHǃǂȐ?ƮĐ����9(�Ǵ
8-ǴB}Q�}(8;

ACHɼǃǂȚǫ* ACHǃǂȐ(ė�;ɢēÅƂ?ȸ/�� 

Žť
8-ŨƟʁ16S rRNAɐ�Č*g�Q�bhD~T�O�VȬƁ(8: 166Ü*Öȑ

§ĤȌ*éƧǻȚÕ*ǻȚǫƉŋ?ƝĐ���ĺǂƺǫ* ACHǃǂȐ+G[f�}
8-

N}Q�V?üȽ%��Sensor Gas Chromatograph(#ƮĐ����9(�4ǫɷ*Ǵ% 5

ǫɷ*ǴB}Q�}(8; ACHɼǃǂȚǫ* ACH ǃǂȐ(ė�;ɢēÅƂ?ȸ/�� 

ǽƂʁÖȑ§ĤȌ*éƧǻȚÕ?ȬƁ��%�=���* 3ž�*
�<�?Ư��ǻȚ

ǫ+ 16Ĝ 41ǫ$	!�ʂ�ħøƉŋƗƾ� 1%?ȿ�;��ƉŋƗƾ� 5%?ȿ�;ȥɻ

Ȍ�čö�;��95%��*ȥɻȌ(čö�;��<9*ǻȚǫ*�$�¹ɪûɺ�<Ǝ

Į'ĎȡȚǫÜ�äÜ�<#
:¯ō×Ȑ'Țǫ("
# ACHǃǂȐ?ƮĐ��%�=�

Neisseria* 3Țǫ+
�<6�G[f�}?üȽ%�#ɼ
 ACHǃǂȐ?ǣ����<9

* 3Țǫ(ƌ
$�Rothia mucilaginosa�Streptococcus mitis
8- Prevotella histicola6ɼ


 ACHǃǂȐ?ǣ���ƌ(�ACHɼǃǂȚǫ* ACHǃǂȐ(ė�;Ǵ
8-ǴB}Q

�}(8;ɢēÅƂ?ȸ/��Ǵ(Ɨ/#ǴB}Q�}*ɢēÅƂ�ɼ���$6Z}j

a�}%LT|a�}*ɢēƾ+ 90%��$	!���Ũ�30¹ɟǴB}Q�}(Ț�?
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ŰɮĶ(ǴB}Q�}?ƣƥ�ɥÏ��þÚ(+�
�<*ǴB}Q�}6 ACHǃǂ(ė

�;ɢēÅƂ�ț��Ƭ��� 

ǽȹʁÖȑ§ĤȌ*éƧǻȚÕ(+�ɼ
 ACHǃǂȐ?ŷ�;ǻȚ�šǫɷčö�;�%

�Ŭ9�%':�Öȑ³$* ACHǃǂ(Öȑ³ǻȚ�ɠ��#
;�%�ǣè�<��2

��ǴB}Q�}+�ɋł$+	;��<9* ACHǃǂ?ŏ½�;�%�Ǣȵ$���  
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� ŇłǓ'B}Q�}ŝÓ�Öȑ�æɵ�êɵ
8-ɸɌ?à4�ɒƙɌƦÈǱ (UAT) �

@*ɗȨ'ÍɦñČ$	;�%+�ă�*ǌĎǞǬ(8:Ŭ9�('!#
; [1-3]�G[

f�}Ȕ�(+ǐ�@ł+'
*$�B}Q�}ŝÓ� UAT�@*|VM?ĀÃ��;Ɲ

ĐǓ'vJdWu+ź�ȬŬ�<#
'
��Ũ$�G[f�}*ŵ¼*�Ⱥǃƺ$	:�

G[f�}8:6İ
ǐ�@ł?ŷ�;BXaB}`ib (ACH) ��B}Q�}ŝÓ(

8;ǐ�@|VM*ĀÃ(ɗȨ'ĴÁ?Ƃ��#
;%ȋ�9<#
;� 

� ACH+İ
Ɩł%āǋÎł?6!#
:�DNA*rD�aty�_�Tz�7 DNA�

Ã�*Ĳŋ?į�Ⱦ���:�ĉĈƃȘ¹��ś7ƃȘ�ǋĤ?ȶǐ�;�%�¹�!#


; [4, 5]�ɅĨ�ɹɔ(�!#ǃǂ�<; ACH+�WHO*õɨ�@ǞǬƋɠ(8:�

N}�m 2B�98:ǐ�@ł*ɼ
N}�m I%�#´¹ɷ�<� [6]�ŝÓ�<�G[

f�}+��(ȍȓ*B}Q�}`ib~Pc�Y(8: ACH(ɕÈ�<;��ɹɔĶi

a*Öȑ³$6G[f�}�9 ACH �ǃǂ�<;�%�ȫĖ�<#
; [7, 8]�Ã�#�

éƧ�àìƧ
8-ƙǱŞ�Ȏ*ƣƥƧ?G[f�}%±(D�Lyo�Tz��;%

ACH�ǃǂ�<;�%�ýâ�<#
; [9-11]�2��ŐǂƺȽ7ƓȚ¿ (M~}nLT

U�)  ǄĶ( ACH*ǃǂ�Ƭę�;�%�9�G[f�}ŝÓĶ* UAT(
�; ACH

ǃǂ+�Ûɒ(ǂŃ�;ĺǂƺ(8;G[f�}*ɕÈ(8!#ǂ�#
;�%�ǣè�

<� [7, 9]��9(��ȗ'ÖȑȢǂƼņ� UAT�@*|VMĀÃ%ɠɊ�;%*ýâ6

	; [12-14]��<9*ǽƂ+�Öȑ³* ACHƵĬ*ĀÃ+�(ÖȑǻȚÕ(Ⱦñ�;%


�ȩȬ?Şœ�#
;� 

� Öȑ(čö�; CandidaĜ+ in vitro(

#G[f�}
8-N}Q�V�9 ACH?
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Ąə(ǃǂ��Öȑ�@*ǐǂ(ɠ��#
;�%��$(ǣ�<#
; [15-17]����

'�9�ƎĤ'Öȑk~�{*Ąɒ¹+ǻȚ(8!#Ɖŋ�<#
:�Candida Ĝ+��

�ɒ$��'
�Öȑ(+ 700 ǫ��*ǻȚ�čö�#
;(6��>9� [18, 19]��

*�$ ACH ǃǂȐ�ȸ/9<#
;*+�Neisseria Ĝ% Streptococcus Ĝ*3$	;��

Ȍ%6G[f�}�9�':*ə* ACH?ǃǂ�;�%�ýâ�<#
; [20, 21]�G[

f�}ŝÓĶ*Öȑ³$* ACH ǃǂ(ÖȑǻȚǫ�&*ǪĬɠ>!#
;*�?ǜ;�

5(+�ÖȑǻȚÕ?Ɖŋ�#
;¤�*ǻȚǫ*G[f�}�9* ACHǃǂȐ?ǜ;�

%�ɗȨ$	;�2��Ũ$�LT|a�}� CandidaĜ* ACHǃǂȐ?ɢē�;�%�

ýâ�#
; [22]��*�%+ǚȚ*3'9��ǻȚ(8; ACH ǃǂ?½Ĺ�;�$ȼ

ɗ'ōŘ�:$	:�ÖȑǻȚǫ* ACHǃǂȐ(ė�;LT|a�}*ɢēÅƂ?ȸ/;

�%+ɗȨ$	;� 

� żǞǬ$+�2��Öȑ§ĤȌ*éƧǻȚÕ?Ɖŋ�;�Ȩ'ǻȚ? 16S rRNA ɐ�Č

*g�Q�bhD~T�O�VȬƁƟ(8!#ƝĐ���ƌ(��ȨÖȑǻȚ�G[f�

}2�+N}Q�V�9ǃǂ�; ACH ə?ȳ¢���Ã�#�Ǵ7ǴB}Q�}� ACH

ɼǃǂȚǫ* ACHǃǂȐ(&*ǪĬ*ɢēÅƂ?ǣ��?Ƈȯ���  
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Žť
8-ŨƟ 

 

1. éƧǻȚÕ*ȬƁ 

 i) ȸƅėȻ 

� żǞǬ$+�2007Ĩ 6Ŷ�9 10Ŷ*ɟ��ĝǈ(
�;°ǈƘ§ȱ (�ĝQq�aǞǬ) 

(#ƏǧÔȱ?ģŸ2�+ėȻ('!�ǈƘ�9éƧ?řÓ���éƧ*řÓŨƟ+Ō�

*�¾*ǞǬ*ŨƟ(#řÓ�� [23]�ȥɻȌ+ 2¹ɟKu?åï�Ǿ��Öȑ³(éƧ

�Ʊ2;Ĭ(�éƧðÒǄ*m{V]^M]y�l(Ý�¸�#69!��ȥɻȌ+éƧ

řÓ?Ƞ�¾(ƏǧƇȱ?Ô����*� �ƿöƏš� 24 Ə���ƏãrO^aƨ� 

(PD) � 4 mmźƯ�B[^]v�a~V (AL) � 5 mmźƯ�m~�j�NŮ*¸ȟ�'


�ź·ȇ*22*ɾȞ�'
�ȉƏ*ȦǛ�'
�*ž�?�/#Ư�� 40Ɛ��*Ȍ

?Öȑ§ĤȌ%Đȉ���<(ȴı�; 166Ü (Ǉł 56Ü�Ćł 110Ü�ħøĨɽ 53 ± 9

Ɛ) *éƧ8: DNAő¸?Ƞ!�� 

� �*ǞǬ`SD�%D�kH�ubQ�X�a?ĸ;�5*ōɳ("
#+�ğĄĎ¥

ǁċç� (ÐƸǊØʁ19B-1) �9*Ŏȵ?ĸ���/#*đɻ+�Ŏȵ�<�KDb{D

�(ķ!#Ƞ!���/#*ÐÃȌ(ė�#��*ǞǬ(ɠ�;³Ĕ?ǁȬ�#69��

5*ȷŬ?Ƞ!��$Ûń?ĸ�� 

 

 ii) éƧ�9* DNAő¸ 

� éƧƇ��(à2<; DNA*ő¸+�Takeshita (2007) 9 [24] *ŨƟ(#Ƞ!��500 

µl*éƧ? 20,400 g$ɎĽ¹ɪ�ƞƔ?ĸ�Ķ�200 µl* lysis buffer (1% SDSƲƧ?Ã�

� 1 mM EDTA?à4 10 mMa|VÿɕȄȣƧ; pH 8.0) (Ŋƴ��0.3 g* zirconia-silica 
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beads (Ǘĵ 0.1 mmɿBiospec ProductsɿUSA) % tungsten-carbide bead (Ǘĵ 3 mmɿQiagen, 

Germany) 1¤?Ã�# 90℃$ 10¹ɟÃƭ��Ķ�Disruptor Genie (Scientific Industries Inc., 

USA) ?Ǆ
#Ț�?ɭǕ�Ǡǟ��150 µl* 1% SDSƲƧ?Ã�#�70℃(# 10 ¹ɟÃ

ƭ���Ǿ
#�ȝǒȽŋ¹?ɥÏ�;�5�kFf�}(8;ő¸
8-kFf�}�

M~~q}u�DZBt}B}Q�} (25:24:1�v/v) ƩÚƲƧ(8;ő¸?Ƞ!�Ķ�G

[f�}ƞƔ·ǁ?Ƞ!��ǂ��ƞƔƺ? 50 µl* TEƲƧ (1 mM EDTA?à4 10 mM

a|VÿɕȄȣƧ; pH 8.0) (ƲȬ��¹ƁŮ2$-30℃(#¶ǽ£č��� 

 

 iii) Barcoded pyrosequencingƟ(8;ȬƁ 

� Öȑ§ĤȌ 166 Ü*éƧ�*ǻȚƉŋ+g�Q�bhD~T�O�VƟ?Ǆ
#ȬƁ?

Ƞ!��ȬƁŨƟ+ɋÏ*Ťƽ(Ȱɂ��Ɉ:(Ƞ!� [25]�166Ü*Öȑ§ĤȌ* DNA

Ƈ�+��<�< 454 Life Sciences adapter Aɓ»%ȥɻȌ�%(ǋ'; 10ÿü*g�Q�

bɓ»?�Ã�� 27F (5’-CCA TCT CAT CCC TGC GTG TCT CCG ACT CAG XXX XXX 

XXX XAG AGT TTG ATC MTG GCT CAG-3’) % 454 Life Sciences adapter Bɓ»? 5'Żǭ¨

(ɇÃ�� 338R (5’-CCT ATC CCC TGT GTG CCT TGG CAG TCT CAG TGC TGC CTC CCG 

TAG GAG T -3’) ?m{Ds�%�# PCRƟ?Ǆ
# 16S rRNAɐ�Č V1–V2ɴú*ȀȈ

ǓĀĥ?Ƞ!�� PCRÑĿ(+ KOD DNA r|v{�Y?Ǆ
� (ƀƢǹȅƆĮ�ǥ) �

1 µl*ɚùDNA (100-500 ng /µl (';8�ģɖ��6*) ( 5 µl*KOD DNA r|v{�

Y�10 × PCR buffer (60 mMǡɕB�wdEu�100 mMÿÈJ}TEu�1% Triton X-100�

100 µgETȟƫB}lt�?à4 1.2 Ma|VÿɕȄȣƧ; pH 8.0) �5 µl* 2 mM dNTPs�

2 µl* 25 mM ÿÈsNeTEu�Ù 0.5 µl * 1 µM �m{Ds��1 µl * KOD DNAr

|v{�Y (2.5 U/µl) ?Ã��Ķ�ƳȚȜǉƚ?Ã�#ȁə? 50 µl %�# PCRÑĿ?Ƞ
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!��PCR ÑĿ(+ Biomtra T3 thermocycler (Biometra, Germany) ?Ǆ
��ÑĿž�+

98℃$ 15Ǩ�60℃$ 20Ǩ�72℃$ 30Ǩ%
�ÑĿ? 30RDM}Ƞ!��PCRÑĿǼ�

Ķ(�ơÆǄP} 2% (wt/vol) *BK~�V?à4 1×TAE?Ǆ
#�BK~�VɬƙơÆ

?Ƞ
�g�b¸ƿɒ�?º:¸��* �Wizard SV Gel and PCR Clean-Up System 

(Promega, USA) ?Ǆ
#źÑĿm{Ds��m{Ds�\Ds���*�*ɰƻǋǓĀĥ

Ŧƹ*ɥÏ?Ƞ!��ǳȧ�<�ÙĀĥŦƹ+ NanoDrop spectrophotometer (NanoDrop 

Technologies, USA) ?Ǆ
# DNAƵĬ%ǷĬ?ƮĐ��Ķ�ÙƇ��ǯƵĬ(';8�Ʃ

Ú���ƩÚƇ�+ 454 Life Science Genome sequencer FLX instrument (Roche, Switzerland) 

?Ǆ
# adaptor Aɓ»�9*ÿüɓ»?ƝĐ���ÿüɓ»`�[+�240ÿü8:ǝ


6*�ħøMI|_CVQB� 25źƯ$	;6*�Ǝ�
kH��bm{Ds�ɓ»?à

@$
'�!�6*�7 ÿü��*qwr|s�?à46*�2�+ N ?à46*+�¹

Ɓ�9ɥĂ�����*MI|_C]F^M?Ɉɋ��ɓ»+�10ÿü*g�Q�bɓ»

(ķ!#�ÙȥɻȌƕ*R�m}%�#Á:ŕ!��BLAST? Ǆ�#�iaÖȑsDM

~gDI�u`�[o�V (HOMD) * 831ÖȑǻȚ* 16S rRNAɐ�Čɓ» (HOMD 16S 

rRNA RefSeq version 13.2) *��9 98%��*ǘÛł?ǣ����$ŵ6ǘÛł*ɼ
ǻ

Țǫ*ɓ»?ƇǺ�� [26]� 

 

2. ÖȑǻȚ(8; ACHǃǂȐ*ȳ¢ 

 i) Ț�*ư© 

� żǞǬ$ Ǆ��ȚƆ? Table 1 (ǣ��ȚƆ+ ATCC (American Type of Culture 

Collection)�JCM (Japan Collection of Microorganisms)�TIMM (Teikyo University Institute of 

Medical Mycology) '&�9¯ō����<9*ȚƆ+�ɏı'û÷%ûɺž�?Ǆ
#û
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ɺ���/#đɻ Ǆ¾(ĀƒŲȃ?�ŋ��� 

� ȚƆ+ėšĀƒŹ*�Ź*Ůƶ$ɩȚ���Ț�? 0.2 M|�ɕȄȣǂǁɸÿƚ (PBS)

$ 1ðƣƥ��Ķ�PBS$´-Ŋƴ�# 492 nm$*á®Ĭ� 0.35(';8�(ȸŢ��� 
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Table 1  Strains used in this study 

  

Strains  
Fungal strains  
Candida albicans TIMM 5500  
Candida glabrata TIMM 5512  
Candida guilliermondii TIMM 0259  
Candida kefyr TIMM 0298  
Candida krusei TIMM 3378  
Candida parapsilosis TIMM 5567  
Candida tropicalis TIMM 0313  
Bacterial strains  
Actinomyces naeslundii ATCC 51655 Prevotella melaninogenica JCM 6325 
Actinomyces odontolyticus JCM 14871 Prevotella pallens JCM 11140 
Aggregatibacter actinomycetemcomitans Y4 Rothia dentocariosa ATCC 17931 
Campylobacter concisus ATCC 33237 Rothia mucilaginosa JCM 10910 
Capnocytophaga gingivalis ATCC 33624 Solobacterium moorei JCM 10645 
Fusobacterium nucleatum ATCC 10953 Streptococcus anginosus FW73 
Fusobacterium periodonticum JCM 12991 Streptococcus australis ATCC 700641 
Gemella morbillorum ATCC 27824 Streptococcus gordonii ATCC 10558 
Gemella sanguinis ATCC 700632 Streptococcus infantis JCM 10157 
Granulicatella adiacens ATCC 49175 Streptococcus intermedius ATCC 27335 
Haemophilus parainfluenzae ATCC 33392 Streptococcus mitis JCM 12971 
Lactobacillus plantarum JCM 1149 Streptococcus mutans UA159 
Lautropia mirabilis ATCC 51599 Streptococcus oralis ATCC 9811 
Neisseria flava ATCC 14221 Streptococcus parasanguis ATCC 15912 
Neisseria flavescens ATCC 13120 Streptococcus salivarius HHT 
Neisseria mucosa ATCC 19695 Streptococcus sanguinis ATCC 10556 

Streptococcus sobrinus OMZ176 Neisseria sicca ATCC 29256 
Neisseria subflava ATCC 49275 Streptococcus tigurinus ATCC 15914 
Porphyromonas gingivalis ATCC 33277 Tannerella forsythia ATCC 43037 
Porphyromonas gingivalis W83 Treponema denticola ATCC 35404 
Porphyromonas sp. CW034 Veillonella atypica ATCC 17744 
Prevotella histicola JCM 15637 Veillonella parvula ATCC 10790 
Prevotella intermedia ATCC 25611 Veillonella rogosae JCM 15642 
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 ii)  ACHǃǂȐ*ƮĐ 

� ACHǃǂȐ*ƮĐ+ Nieminen9 [16] *ŨƟ(ư�#Ƞ!��492 nm$*á®Ĭ� 0.35

(';8�(ȸŢ��ȚŊƴƧ 400 µl?KVM~saN{kǄ*gDB}(ǩ��Ķ�50 

µl * 110 mMG[f�} (ŵǼƵĬ 11 mM) 	;
+ 50 µl * 1 MN}Q�V (ŵǼƵĬ

100 mM) ?ƪÃ��Ǘ (ĕɝ���ĕɝ��R�m}? 37℃$ 30¹ɟÑĿ���Ķ�

gDB}* PTFE/T|Q�ɧȒ?��# 50 µl * 6 MɋÿǸɕ?Ã�#ÑĿ?¦ƍ���

ƌ(�gDB}*n^bVp�V*ƙ�? PTFE/T|Q�ɧȒ?��# 5 mlřÓ��KV

M~saN{kC�Ƌî (X�RKVM~saN{k SGEA-P2ɿGkBDGVƆĮ�ǥɿ

²ĭɿŪżɿhttp://www.fisinc.co.jp/en/common/pdf/E_SGEA-P2.pdf) ?Ǆ
# ACHƵĬ?Ʈ

Đ��� 

� eK_ClQ�a~�}%�#�PCA?ŵ¼(ȚŊƴƧ(ƪÃ���*ĶG[f�}	

;
+N}Q�V?Ơ¯��R�m}("
#6�Ȱ*ŨƟ$ ACHƵĬ?ƮĐ���eK

_ClQ�a~�}�9ĸ9<� ACHƵĬ?�<�<*ȚƆ* ACHƵĬ�9ġ�į
#�

ÙR�m}* ACHƵĬ%��� 

 

 iii) Ǵ
8-ǴB}Q�}(8; ACHǃǂɢēđɻ 

� ɢēđɻ(+N}Q�V�LT~�V�k}Ma�V�VM~�V*Ȯ 4ǫ*Ǵ%LT

|a�}�Z}ja�}�s�da�}�G|V|a�}�s}]a�}*Ȯ 5ǫ*ǴB

}Q�}?Ǆ
��ȚŊƴƧ+¾Ɇ*%
:(ȸȧ��ɢēđɻ+ʀǫɷ*ŨƟ$Ƞ!��

�Ũ+�350 µl*ȚŊƴƧ?KVM~saN{kǄ*gDB}(ǩ��50 µl* 110 mMG

[f�} (ŵǼƵĬ 11 mM) 
8- 50 µl*Ǵ2�+ǴB}Q�} (ŵǼƵĬ 100 mM) 	

;
+ 50 µl*Ȝǉƚ?gDB}(ƪÃ��Ķ�Ǘ (ĕɝ���ĕɝ��R�m}? 37℃
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$ 30¹ɟÑĿ���Ķ�gDB}* PTFE/T|Q�ɧȒ?��# 50 µl * 6 MɋÿǸɕ?

Ã�#ÑĿ?¦ƍĶ(¾Ɇ*Ɉ: ACHƵĬ?ƮĐ���6��Ũ+��ǭȚ�?ǴB}Q

�}(űɮ�#�ƣƥĶ(�Ȱ* ACHǃǂȐ*ƮĐ?Ƞ!���'> �350 µl*ȚŊƴ

Ƨ% 50 µl *ǴB}Q�} (ŵǼƵĬ 100 mM) 	;
+ 50 µl*Ȝǉƚ? 1.5 ml*sDM

~]y�l(¯<�37℃$ 30¹ɟɯȇĶ�ɎĽ¹ɪ$�ƫ?ɥÏ��Ț�? 2ðƣƥ���

�*Ķ�400 µl* PBS$´ĬȚ�?Ŋƴ�#ƮĐǄ*gDB}(ǩ���Ǿ
#�50 µl

* 110 mMG[f�} (ŵǼƵĬ 11 mM) ?Ã��Ǘ (gDB}?ĕɝ���ĕɝ��

R�m}? 37 ℃$ 30¹ɟÑĿ���Ķ�gDB}* PTFE/T|Q�ɧȒ?��# 50 µl *

6 MɋÿǸɕ?Ã�#ÑĿ?¦ƍ��Ķ( ACHƵĬ?¾Ɇ*Ɉ:(ƮĐ���ɢēƾ+�

Q�a~�}%�#Ǵ	;
+ǴB}Q�}*�>:(Ȝǉƚ?Ã�#ÑĿ���R�m

}* ACHƵĬ(ė�;Ɨƾ%�#Ȯǰ��� 

 

 iv) éƧ(8; ACHǃǂ(ė�;LT|a�}*ɢēÅƂ 

� �ğĄĎƏĎīƏĎǞǬɤÖȑ�ɡÊĎ¹ɘ*ÊĚç 7Ü8:éƧ?řÓ���éƧ*

řÓ+ƌ*8�(Ƞ!��ŵ¼(h{kC��^MV? 30Ǩɟí@$69
��*ɟ(Ʊ

2!�éƧ+ɹ3Ʉ48�(ȷŬ����*Ķ 5¹ɟh{kC��^MV?åï���Ö

ȑ³(�2!�éƧ?éƧřÓǄ*]y�l(ðÒ��� 

� 350 µl*éƧ?KVM~saN{kǄ*gDB}(ǩ��50 µl* 110 mM G[f�} 

(ŵǼƵĬ 11 mM) % 50 µl*Ȝǉƚ	;
+ 50 µl*LT|a�} (ŵǼƵĬ; 10 mM�50 

mM�100 mM) ?Ã�#�Ǘ (ĕɝ���ĕɝ��R�m}? 37℃$ 30¹ɟÑĿ��

�Ķ�gDB}* PTFE/T|Q�ɧȒ?��# 50 µl * 6 MɋÿǸɕ?Ã�#ÑĿ?¦ƍ

���ACHƵĬ*ƮĐ+¾Ɇ*Ɉ:(Ƞ!��  
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ǽ� Ƃ 

 

1. Öȑ§ĤȌéƧ�*ǻȚƉŋ 

� żǞǬ(
�; 801,432 |�b*� �674,236 |�b+ HOMD (Ǒɛ�<#
; 529

ǫ*ÖȑǻȚɓ» (440 oral taxon) (Á:��9<���Ȩ'ȚĜ*ƉŋƗƾ? Table 2(

ǣ��StreptococcusĜ�ħøƉŋƗƾ 22.91%%ŵ6¬Ç(čö��PrevotellaĜ (10.22%)� 

NeisseriaĜ (9.80%) ��<(Ǿ
��529ǫ*ÖȑǻȚɓ» (440 oral taxon)*� �16Ĝ

41 ǫ (ȚǫÜ�ǢĐ�#
'
 11 ǫ?à4)���Ȱ* 3 "*üư*
�<�(ȴı��

Öȑ³(¬Ç	;
+Īƛ(čö�;ǻȚ%�#Đȉ�<�ʂ1) ħøƉŋƗƾ� 1%?ȿ

�; (Relative abundance mean)�2) ƉŋƗƾ� 5%?ȿ�;ȥɻȌ�čö�; (Relative 

abundance maximum)�3) 95%��*ȥɻȌ(čö�; (Prevalence) (Table 3)� 
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Table 2  Relative abundances of predominant bacterial genera in saliva of orally healthy subjects  
    Relative abundance (%)  
Genera   Mean   Range  
       (Minimum – Maximum) 
Streptococcus  22.91 ± 7.59  9.04 - 47.71 
Prevotella  10.22 ± 6.69  1.03 - 30.86 
Neisseria   9.80 ± 6.78  0.05 - 31.27 
Veillonella  6.75 ± 3.23  1.40 - 19.28 
Haemophilus  4.02 ± 3.39  0.14 - 24.83 
Gemella   3.70 ± 1.87  0.05 - 11.94 
Fusobacterium  3.44 ± 2.22  0.15 - 11.01 
Actinomyces  3.29 ± 2.23  0.45 - 17.32 
Granulicatella  3.23 ± 1.60  0.02 - 10.13 
Porphyromonas  3.09 ± 2.67  0 - 12.72 
Terrahaemophilus  2.58 ± 3.14  0 - 19.68 
Alloprevotella  1.76 ± 1.57  0 - 10.40 
Leptotrichia  1.57 ± 7.59  0.02 - 47.71 
Rothia   1.06 ± 6.69  0.03 - 30.86 
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Table 3  Predominant and prevalent bacterial species in saliva of orally healthy subjects 
     Oral taxon Relative abundance (%)   Prevalence 
Bacterial species   ID  Mean   Maximum    (%) 
Neisseria flavescens  610  8.4 ± 6.4   30.5       100 
Haemophilus parainfluenzae  718, 826a  6.4 ± 4.9   34.8       100 
Prevotella melaninogenica  469  5.2 ± 3.7   20.3       100 
Streptococcus salivarius  755  4.6 ± 4.4   20.2       98.2 
Streptococcus mitis   677, 398a  3.8 ± 3.1   19.1       100 
Granulicatella adiacens  534  3.1 ± 1.6   10.1       100 
Fusobacterium periodonticum 201  2.8 ± 2.1   10.5       98.2 
Gemella sanguinis   757  2.7 ± 1.5   10.0       99.4 
Veillonella parvula   161  2.4 ± 2.1   12.6       100 
Porphyromonas sp.   279  2.3 ± 2.2   12.3       95.2 
Streptococcus parasanguinis  411, 721a  2.1 ± 2.3   13.5       97.0 
Veillonella rogosae   158  1.9 ± 1.7   11.2       97.0 
Streptococcus sp.   065  1.8 ± 1.9   12.4       98.8 
Veillonella atypica   524  1.8 ± 1.6   9.3       100 
Prevotella pallens   714  1.3 ± 1.4   7.5       95.8 
Streptococcus sp.   061  1.2 ± 1.2   6.0       97.0 
Streptococcus australis  073  1.1 ± 1.2   7.9       96.4 
Streptococcus infantis  638  1.1 ± 1.7   14.3       100 
Prevotella sp.   299  1.0 ± 1.2   10.3       95.8 
Prevotella histicola   298  1.0 ± 2.1   14.6       76.5 
Streptococcus sp.   431  1.0 ± 0.9   5.2       97.6 
Streptococcus sp.   058  0.9 ± 1.2   10.5       92.8 
Streptococcus sp.   064  0.9 ± 1.0   4.9       97.6 
Actinomyces odontolyticus  701  0.8 ± 0.7   4.2       98.2 
Rothia mucilaginosa  681  0.7 ± 0.7   5.2       99.4 
Actinomyces sp.   180  0.7 ± 0.8   5.8       90.4 
Actinomyces graevenitzii  866  0.7 ± 0.9   6.7       95.8 
Streptococcus sanguinis  758  0.6 ± 0.7   4.9       100 
Gemella morbillorum  046  0.6 ± 0.7   6.5       94.6 
Actinomyces sp.   172  0.6 ± 1.0   6.1       79.5 
Lautropia mirabilis   022  0.6 ± 0.8   6.6       92.2 
Fusobacterium nucleatum  200, 202, 420, 698a 0.6 ± 0.5   2.6       98.8 
Solobacterium moorei  678  0.5 ± 0.4   2.1       99.4 
Neisseria mucosa   682  0.5 ± 1.0   7.6       56.0 
Leptotrichia sp.   417  0.4 ± 0.7   6.0       85.5 
Streptococcus gordonii  622  0.4 ± 0.6   5.5       86.1 
Streptococcus oralis  707  0.3 ± 0.6   6.2       85.5 
Neisseria flava   609  0.3 ± 0.8   7.3       45.2 
Prevotella sp.   306  0.2 ± 0.9   10.5       48.8 
Campylobacter concisus  575  0.2 ± 0.2   1.0       96.4 
Oribacterium sinus   457  0.2 ± 0.2   0.9       97.6 
aThese oral taxons were identified as same bacterial species, therefore the relative abundances and 
prevalences were combined. 



 15 

2. éƧ�(¬Ç	;
+Īƛ(čö�;ÖȑǻȚ* ACHǃǂȐ 

� Öȑ§ĤȌ*éƧ�(¬Ç	;
+Īƛ(čö�� 41ǫ*ǻȚǫ*�$�¹ɪûɺ�<

#ƎĮ'ĎȡȚǫÜ����<#
�*+ 30ǫ$	!���<9 30ǫ*� �Actinomyces 

graevenitizii% Oribacterium sinus?ɥ� 28Țǫ%�Ō�*ǞǬĒ$ia*éƧ�9¹ɪ�

�Porphyromonas sp. (Oral Clone CW034) HOT_279�ÚȮ29Țǫ*ACHǃǂȐ?ƮĐ���

A. graevenitizii% O. sinus+ ATCC�JCM
8-Microbiologics(£č�<#
9��¯ō

�òɫ$	!��5ƮĐėȻ�9ɥĂ��� 

� ÙȚǫ* ACHǃǂƵĬ? Figure 1(ǣ��11 mMG[f�}*čö�$�NeisseriaĜ*

3Țǫ (Neisseria mucosa�Neisseria flavescens�Neisseria flava) +
�<6ɼ
 ACHǃǂȐ

?ǣ�� (�<�< 272.8 ± 65.5 µM�168.4 ± 8.6 µM�94.4 ± 2.1 µM) ��*�$�ŵ6ă

�ACH?ǃǂ��*+N. mucosa$	!��Ǿ
#�Rothia mucilaginosa�Streptococcus mitis�

Prevotella histicola6�<�< 95.9 ± 5.9 µM�90.2 ± 31.3 µM�53.2 ± 10.1 µM* ACH?ǃǂ

���StreptococcusĜ(ɠ�#+�S. mitis�Ă*Țǫ6șĦ* ACHǃǂ�ȵ59<���

50 µM��$	!���<9�Ă*ǻȚǫ+G[f�}�9* ACHǃǂ+ȵ59<'�!

��2��N}Q�Včö�$+�
�<*ǻȚǫ6 ACH*ǃǂ+ȵ59<'�!�� 
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Figure 1  Acetaldehyde production of predominant and prevalent bacteria in the saliva of orally 
healthy subjects in the presence of 11 mM ethanol and 100 mM glucose. The data represent the 
means ± standard deviations of three and more independent experiments. 
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3.  CandidaĜ
8- NeisseriaĜ* ACHǃǂȐ 

� CandidaĜ
8-NeisseriaĜ�G[f�}čö�$ɼ
ACHǃǂȐ?ŷ�;�%+�$

(ýâ�<#
;�żǞǬ$+ 7ǫ* CandidaĜ% 5ǫ* NeisseriaĜ* ACHǃǂə?ȸ

/� (Figure 2) ��¾*ýâ(à2<#
'
 Candida kefyr?à5�/#* CandidaĜ+

G[f�} (ŵǼƵĬ 11 mM) �9ɼƵĬ*ACH (> 100 µM) ?ǃǂ����¾*ýâ [16] 

$ŵ6ɼ
ǃǂȐ?ǣ�� Candida tropicalis (248.9 ± 49.9 µM) 8:6 C. kefyr*0��8

:ɼƵĬ* ACH?ǃǂ�� (299.3 ± 80.9 µM) �2��NeisseriaĜ6�/#ɼ
 ACHǃ

ǂȐ�ȵ59<� (94.4 ± 2.1 µM�9 272.8 ± 65.5 µM) �NeisseriaĜ*�$+�N. mucosa

�ŵ6ɼ
 ACHǃǂȐ?ŷ���<+ C. tropicalis%Ûǯ*ǃǂȐ$	!���<9*ǽ

Ƃ8:�G[f�}ŝÓĶ�Öȑ³$+ NeisseriaĜ� CandidaĜ%01Ûǯ* ACHǃǂ

Ȑ?ǐŜ�#
;�%�Ǣȵ�<�� 

� �Ũ�N}Q�V (ŵǼƵĬ 100 mM) čö�$+ Candida glabrata% C. kefyr��':

* ACH?ǃǂ�� (�<�< 83.1 ± 24.8 µM% 80.1 ± 16.8 µM) ��*�* CandidaĜȚǫ

*N}Q�V�9* ACHǃǂ+ª�$	!� (< 50 µM) �ėƸǓ(�NeisseriaĜ+&*

Țǫ6N}Q�V�9 ACH?ǃǂ�'�!�� 
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Figure 2  Acetaldehyde production of Neisseria species and Candida species in the presence of 
11 mM ethanol and 100 mM glucose. The data represent the means ± standard deviations of three 
and more independent experiments. 
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4. ÖȑǍÎǻȚ
8-�*�*ÖȑǻȚ* ACHǃǂȐ 

� éƧ�*�Ȩ'ǻȚ(Ã�#��ð�Porphylomonas gingivalis�Tannerella forsythia�

Treponema denticola � Prevotera intermedia � Aggregatibacter actinomycetemcomiotans �

Streptococcus anginosus�Streptococcus intermedius�Streptococcus mutans�Streptococcus sobrinus

'&ÖȑǍÎłǻȚ("
#6 ACHǃǂȐ?ȸ/��
�<6G[f�}
8-N}Q�

V�9* ACH ǃǂ+ƈ5#�ƵĬ$	!� (Figure 3) ��9(�*��Öȑ(čö�;

Actinomyces naeslundii�Capnocytophaga gingivalis�Lactobacillus plantarum�Rothia dentocariosa�

Streptococcus tigurinus("
#6ACHǃǂȐ?ȸ/���ÛƊ*ǽƂ$	!� (Figure 3) � 
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Figure 3  Acetaldehyde production of oral pathogenic bacteria and other bacteria in the presence 
of 11 mM ethanol and 100 mM glucose. The data represent the means ± standard deviations of 
three and more independent experiments. 
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5. Ǵ
8-ǴB}Q�}(8;ǻȚ* ACHǃǂ.*ɢēÅƂ 

� LT|a�}� CandidaĜ* ACHǃǂ?ɢē�;�%+�$(ýâ�<#
:�żǞǬ

$+�ǻȚ* ACHǃǂ(ė�#6LT|a�}�ɢēÅƂ?ǣ��&��?Ƈȯ���ɢ

ēđɻ(+�ÖȑǻȚ*�$ŵ6 ACHǃǂȐ*ɼ�!� N. mucosa%�ƗɁėȻ%�#ǚ

Ț*�$ ACH?ŵ6ă�ǃǂ�� C. kefyr? Ǆ���2��LT|a�}�Ă(6ɢē

ÅƂ*	;Ǵ	;
+ǴB}Q�}�čö�;�ß�?ȸ/;�5(�4 ǫɷ*Ǵ% 5 ǫ

ɷ*ǴB}Q�}("
#ɢēÅƂ?ȸ/��ȚŊƴƧ(üȽ$	;G[f�}%Ǵ?Ã

�# 37℃$ 30¹ɟÑĿ���%�=�Figure 4(ǣ�8�( C. kefyr 
8- N. mucosa*

ACHǃǂ(ė�;Ǵ*ɢēƾ+Ƕ 50%	;
+�<��$	!��VM~�V+ C. kefyr 

'9-( N. mucosa* ACHǃǂ(ÛƊ*ɢēÅƂ?ǣ�����*�*Ǵ+ N. mucosa8

:6 C. kefyr* ACHǃǂ?İ�ɢē����Ũ�C. kefyr '9-( N. mucosa* ACHǃǂ

(ė�;ǴB}Q�}*ɢēƾ+Ǵ*ɢēƾ8:6ɼ��C. kefyr 
8- N. mucosa�Ũ(

ė�# 60%��*ɢēƾ?ǣ���ÙǴB}Q�}*�Țǫ(ė�;ɢēÅƂ+01Û�

$	!��ǴB}Q�}*�$ŵ6ɼ
ɢēƾ?ǣ��*+�Z}ja�}%LT|a�

}$	:�ɢēƾ+�C. kefyr(ė�#+�<�< 89.5 ± 3.5%�85.1 ± 4.8%�N. mucosa(

ė�#+�<�< 93.6 ± 1.8%�92.2 ± 3.1%$	!�� 

� ƌ(�ACHǃǂ?İ�ɢē�;Z}ja�}%LT|a�}? Ǆ��ǴB}Q�}(

8; ACHǃǂ*ɢēÅƂ*œǾł?Ƈȯ���ȚŊƴƧ%ǴB}Q�}?D�Lyo�T

z���Ķ�ǴB}Q�}?ƣƥɥÏ�#�9G[f�}?ƪÃ��þÚ�Z}ja�}

(

#6LT|a�}(

#6ɢēƾ�ŷń(��� (p<0.001)��*8�'ɢēÅƂ

*��+ C. kefyr '9-( N. mucosa*�Țǫ(ė�#ȵ59<� (Figure 4) � 

� �9(��ðŧ�( ACH*ǃǂ�ȵ59<� S. mitis�R. mucilaginosa�P. histicola(ė
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�;Z}ja�}%LT|a�}*ĳɱ?ȸ/�%�=�3Țǫ�/#* ACHǃǂȐ(ė

�#�ǴB}Q�}(8;İ
ɢēÅƂ�ȵ59<� (Figure 5) � 
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Figure 4  Effect of sugars and sugar alcohols on acetaldehyde production of C. kefyr and N. 
mucosa in the presence of 11 mM ethanol. The data represent the means ± standard deviations of 
three and more independent experiments. Significant differences between inhibition ratio with and 
without washing out of sorbitol or xylitol were analysed using Student’s t-test: *, p<0.001.  
Without washing out; sugar or sugar alcohol was added into the cell suspension together with 
ethanol, and then they were incubated.  
With washing out; sugar or sugar alcohol was washed out after pre-incubation of them with the cell 
suspension, and then the cell resuspension was incubated with ethanol. 
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Figure 5  Effect of sorbitol and xylitol on acetaldehyde production of C. kefyr, N. mucosa, R. 
mucilaginosa, S. mitis and P. histicola in the presence of 11 mM ethanol. The data represent the 
means ± standard deviations of three and more independent experiments.   
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6. iaéƧ(8; ACHǃǂ(ė�;LT|a�}*ɢēÅƂ 

� éƧ?G[f�}%�Ȃ(D�Lyo�Tz��;% ACH�ǃǂ�<;�%+�$(

ýâ�<#
;*$ [7]�éƧ?Ƈ�%�#Ǆ
�þÚ*LT|a�}*ɢēÅƂ?Ƈȯ

���éƧ(ƵĬ*ǋ';LT|a�}%G[f�}?Ã�#D�Lyo�Tz���ACH

ǃǂȐ?ƮĐ��ǽƂ? Figure 6(ǣ��­ſ ACHǃǂȐ?ŷ�'�!� 1�*éƧ?ɥ


#�LT|a�}*ƪÃ+éƧ(8; ACHǃǂ?ɢē���*ÅƂ+ƵĬ¡čǓ$	!

��LT|a�}ƷƪÃ$ŵ6ɼ
 ACHǃǂ�ȵ59<�éƧ$+�100 µM*LT|a

�}*ƪÃ� ACHǃǂ? 91.3%ɢē�;ǽƂ%'!�����'�9��*đɻ+�<�

<*ȥɻȌ(ė�# 1ð��đũ�<#
9��ų';đɻ�ľȨ$	;�  
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Figure 6  Effect of xylitol on acetaldehyde production in saliva containing 11 mM ethanol. Saliva 
collected from seven adults (A to G) was assessed their ACH production in the absence or presence 
of xylitol. 
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