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XQZVG

�

� Streptococcus mutans 7/rj6�ǰ6�ǹ4ƲÓĳǗǫ2$0ƼEHGX�

�ȻĳȚĳýƁĳ��\Ʀǫ13G�Hamada 2 Slade��1980	�!H[15/�
S. mutans 5DG�ǰƴƳ6�Tma��D9�ȶƅ5ȳ&Gƽǈ�Ŕ÷;4#

H0�F/÷;6ºȜê5��0�ǰ7Ɣď¶Þ53GB66�[,Ŏƙ57

Ǩ.0�4��Touger-Decker2 van Loveren��2003	�)6+A/�ǰ6#E4G

Ɣď6+A57/ĬŨDFB#E5¹H+�ǰ�ȶǷã6ȱƴ�š[HG��
� Surface pre-reacted glass-ionomer�S-PRG	uN��7/ȩÖĲĳugÑƠßŠU

�`2}�MW��ȩƂƘƎ6ÖĲ5DF/÷ŶǣĳU�`[M6ö´5ĂĄ

$+X�`MOSn~�ƺ�ĤĹ#H/)6ǳĒKĢé4^�TĒ1ǺJH+ 3
Ēųț�E4.0�G�Ikemura �, 2003)�ǳĒ6U�`Ē2şƏȥ6÷Ŷǣĳ
U�`[M5DF/S-PRG uN��7ɍ�ƠƧƶĢĝKŠ&G�5/X�`M
OSn~�ƺ�E7ugÑƠOS��F-	 lj�P�OS�ɏNa+ɐ {PȩOS
�ɏBO3

3-ɐ M��mP�OS�ɏAl3+ɐ YOȩOS�ɏSiO3
2-ɐ `j��fP

�OS�ɏSr2+ɐ6
ǆɉ6OS�KīŒ&G!2KÚǣ2$0�G�Ito E, 2011	�

!HE6OS�6·�5DF S-PRGuN��7/Ùǥ¿Ǘǫ5ċ&GĽǫĳ/

ȩ�âǣ/Rl��ȑ6ǤƜļÈ436�ǰ�ȶ6+A6ÐŬKŠ&G�Ito E, 
2011	�!H[15 S-PRGuN��7[�}_gj�_�/b��j�D9^

���j436Ŵ14ŻǃťŖ5Ĳƪ#H0�G�Ma E, 2012; Shimazu E, 
2012	� 

� ȗĚ6ÄþƨƠā6ƴđ5DF/Ŵ14ƨƠ5ċ&GZn�w�_QWj�
ȜAEH0�+�S. mutans 5��07 2002 Ě5Ǐê�6ÙǥDFÄȿ#H+
UA159ů6½Zn�6ǿȉ�ă�$/S. mutans�] 200Z�5:Ug
���
] 2,000 �3SI���EO� ���
��[�
�� ����Ajdić �, 

2002	���C XGL^c�DFWd9��� GS59 ŚŤ�ƬŨ6ÙǥÄȿ
ů13G NN2025 ů�D9 LJ23 ů6½Zn�6ǿūBă�$0�G�

�Maruyama E, 2009; Aikawa E, 2012; Biswas 2�Biswas, 2012	�½Zn�6ǿȉ

5£�/Ȥ¢þ6ƴƥõÑKǜǞƶ5ǿū&G!261�G DNA~OW�M�

Oƅ�ƴđ$0�+�S. mutans 5��0B/UA159ů6½Zn�KB25ȃȁ

#H+~OW�M�Oƪw��v�ȱƴ#H0�F/S. mutans ǫů6½06Ȥ
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¢þ6ƴƥõÑKȆǗ5Äū&G!2�Úǣ24.0�G� 

� �ǰƴƳ6�Tma�5��0/S. mutans 5DG`W��`�Ȍ�ȳ�&G

!2�śE�5#H0�F/!6�Ȍ7 S. mutans 6ǗǢ¿6�Ȍ2ǗǢö6�

Ȍ5øÆ#HG�Sato E, 2015	�S. mutans5��0/ǗǢ¿5��G`W��`

�Ȍ7/óžCƨĀ6+A5ıɇ6çþ13F/R�i��~O��{uǙȓK

�İ2$+ǿǒǓ1�5óžŢ5ǽĊ#HG�Renye E, 2004; Busuioc E, 2010; 

SatoE, 2015	��

��S. mutans ��ǰKȈƴ&G+A57/ŻɃ:6�ƻǣ�ȫǹ13G�Hamada

2�Slade, 1980	�Rl��ȑ6ǳɃ57/z�W�3G�7ƣĭǴǦ2á8HG

Ò#ǔ 1µm6ƞǪșś4ŠŶȑ6Ǧ�Āë$/ŻɃƒńKǲ�z�W�KȺÔ

$+2$0B)6ŔÄĪ57À9ĤĹ#HG�Chase, 1926	�S. mutans 7ǗǢô

5Đë$0�Gǫ¦ǳĒd�qW2z�W��6ǒCd�qWȑ26ǚÜK�

$0ŻɃ:6ÅŢ�ƻKƨ%G�Koga E, 1990	�S. mutans 5DGŻɃ:6ÅŢ

�ƻ�ƨ%G�Tma�6�/2$0/S. mutans 6ǫ¦ǳĒ5Āë&GÄþȭ

ǔ 190 kDa 6d�qWĽÓ13G PA 6ƱƂð2z�W��6ƱƂð5DGƱ

ƂǚÜ�ƼEH0�G�Koga E, 1990	�S. mutans 5DGƱƂǚÜ5DGÅŢ�

ƻǣ7/in-vitro Ǔ6Äū5��0Bǫ¦ƱƂĳ6ąɌ2$0Ȅ¬&G!2�Ú

ǣ13G��      �

� S. mutans 7/ǗǢö6`W��`�Ȍ5D.0/z�W�K�$+ÅŢ�ƻ

DFBĢé5ŻɃ5�ƻ&G!2�Úǣ24G�SatoE, 2015	�!6D�4`W

��`«Āĳ6�ƻ7/S. mutans �`W��`KX�[�`2u�Wj�`5

ÄǿĪ/X�[�`ȥÄKǚÜ#(X�T�2á8HGǑƻĳ1�Ƙĳ6ȫÜ

¦KÜĹ&G!25DFƨ%G�Colby 2 Russell, 1997	�!6X�T�ÜĹ5�

�0X�[^�j��`uQ��c�Glucosyltransferase ; GTF	��ǹ4ƲÓç

þ2ǡ6EH0�F/GTFB, GTFC, GTFD 6 	 ǆ�ÝĄ#H0�G�Aoki E, 

1986; PucciE, 1987; Hanada2 Kuramitsu, 1989	�)$0/GTF5ƻƸ$+ƽǈ

�E/S. mutans 6`W��`«Āĳ�ƻǣC/�ƻĪ6pOSuN��ĤĹǣ

KȄ¬&GD�4 in-vitro Ǔ6Äūƅ�ųǎ#H0�G�Kawabata 2 Hamada, 

1999; Matsumoto-Nakano 2 Kuramitsu, 2006	�GTF436·�5DF/̀ W��

`6�ȌƩƠ2$0ǑƻĳX�T�5Î60ȩ�Ʃƨ#H/Żȑ�ǤƜ#H�

ǰ7Ȝǲ$0�;2#H0�G�Ooshima E, 2001	� 

� !H[15/S-PRG uN��ßŠ[�}_gj�_�6ǳɃ17/S-PRG u
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N���EƘÃ&G{PȩOS��BO3
3-	2ugÑƠOS��F-	6Āë5DF/�

S. mutans6óžKŠĴ5ļÈ&G!2�śE�5#H0�G�MikiE, 2016	�!

6D�5/S-PRGuN��5DG S. mutans5ċ&GĽǫÐŬ7ǀ#H0�G�/

)6ȆǗ5/�07ţ,�ś4Ɲ�÷��)!1/S-PRG uN��6ǫ6óž

ļÈÐŬ5��0ȆǗ4�Tma�KűȂ&Gıǹ�3G2ǡ6EH+��

� Ťƽǈ6Ƹƶ7/S-PRG uN��2ƙǫǭƯƂKƐÜ$�ƒKņØ&G!2

5DFȊǷ#H+ S-PRGuN��ƘÃƎ�/S. mutans6�ǰƲÓĳ536D�

4ĦɅKÕ=&�ȆǗ5űȂ&G!213G�)6+A5/S-PRG uN��Ƙ

ÃƎ6 S. mutans5ċ&GóžļÈÐŬKȄ¬&G22B5/~OW�M�Oƪ

w��vKƪ�0 S-PRG uN��ƘÃƎĀë�16 S. mutans 6Ȥ¢þƴƥõ

Ñ5ȳ&GǜǞƶǿūKǲ�!25$+�[+/S. mutans 6ǫ¦ƱƂĳ/`W

��`«Āĳ�ƻ�D9pOSuN��ĤĹǣ5Õ=&ĦɅKÄū&G!25

DF/S-PRG uN��ƘÃƎ6�ǰƲÓĳ5ċ&GļÈÐŬ5/�0BűȂK

ǲ�!25$+� 
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1. S-PRGf_in'�&W>:�%G
� S-PRGuN��ƘÃƎ7/Fujimoto Eɏ2010ɐ6Řƅ5Ɨ%0ȊǷ#H/ůġ

¡ǂŪɊɏ�ȦɐDFŉª#H+�['/S-PRGuN��2Ǌȭ6ǭƯƂK24Ŝ

ȲĆƕ1ƐÜ$+Ī/23-/3,000×rpm16ŜȲȢİÄȿ$uN��2ƂĒKÄȿ

$+�ņØ$+�ƒ7/�ÿĨ0.45µm6uN�d�Kƪ�0Iȟ$/ĭEH+I

ƎKS-PRGuN��ƘÃƎ2$0©ƪ$+�S-PRGuN��ƘÃƎ�EŒÃ#H

+OS�6ƛĝ7/Al3+/BO3
3-/Na+/SiO3

2-�D9�Sr2+5/�07ȈčǚÜw�

a~ƴ»Ä»ÄūǵǝɏICPS-8000��ēƈǷ¨ĺ����ȦɐKƪ�0ƖĄ$/F-6

ƛĝ7OS�ȣľĳɀŲ��d�ɏModel 720A��Orion Research Inc., Beverly, MA, 

USAɐKƪ�0F-ɀŲɏModel 9609BNWP,  Orion Research Inc.ɐ5DFƖĄ$+�

S-PRGuN��ƘÃƎ5ß[H0�GÛ16OS�ƛĝ7/Al3+=19.6 ppm/BO3
3-

=1,656.5 ppm/Na+= 618.5 ppm/SiO3
2-=13.9 ppm/Sr2+=126.8 ppm�D9F-=141.0 

ppm13.+�S-PRGuN��ƘÃƎ7/Brain Heart Infusion�BHI ; Becton 

Dickinson, Sparks, MD, USA	Kƪ�00%/6.3%/12.5%/25.0%6ƛĝ5ėȪȊŕ

$ąɌ5©ƪ$+��

�

2.GS. mutans8!T�F��G

� S. mutans MT8148ů�Ǳƒîɔc	�D9 UA159ů�Ǳƒîɔc	7/ģœĆ1­

Š&GąɌĆů�OoshimaE, 1983; AjdićE�2002	K©ƪ$+�[+/Streptococcus 

sobrinus B13 ů2 Streptococcus gordonii ATCC 10558 ůBģœĆ1­Š&Gů

�KobayashiE�� 1989(�NagataE�� 2011	K©ƪ$+�!HE6ǫů7 BHIƎ¦

ïì�17 37-1 18 ŜȲïɋ$/ąɌ5©ƪ$+�[+/S. mutans �D9 

S. sobrinus6ïɋ57/Mitis-salivarius �MS	ĉùïì�Becton Dickinson	5p^j

�^��100 unit/ml ; SIGMA-ALDRICH, St. Louis, MO, USA	2 15%`W��`�â

»Ǖǯ�øȵ	KƑÎ$+MSBĉùïìKƪ�/S. gordonii6ïɋ57MSĉù

ïìKƪ�+��
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3.GS-PRGf_in'�&V[\08W*�(VCR\	�G G
� óžļÈÐŬ6Äū7/SasakiE�2004	6Řƅ5®źKÎ60ąř$+�['/

10ml6BHIƎ¦ïìKƪ�037-118ŜȲïɋ$+S. mutans MT8148ůK3,000 

rpm110ÄȲȢİÄȿ&G!25DFǫ¦Kæ×$+Ī/OD550=1.05ȊǍ&G!

25DF1.0×109 CFU/mlƺģ6ǫƎKƗµ$+�!6ǫƎKƪ�01.0×103ɖ

1.0×108 CFU/mlƺģ6ǫŔ24GD�ėȪ$+B65/Ûƛĝ6S-PRGuN��

ƘÃƎKƑÎ$37-118ŜȲïɋĪ/ǫƎ6ƚĝKà»ĝȁ�y�j��k_�

q�ůġ¡ǂ�ũ�	Kƪ�0ƖĄ$+�[+/!6ǫƎKſȼėȪ$+B6K

MSBĉùïì5ōǆ$37-148ŜȲïɋĪ[�m�ŔKȁƖ$+�Ÿ5/óž

ǣ6ǙŜƶõÑKȊ;G+A5/Ûƛĝ6S-PRGuN��ƘÃƎĀë�5��0/

MT8148ůKċŔóžŢÉ61.0×107 CFU/mlB$;7ɁŹŢÉ61.0×109 CFU/ml

5Ȋŕ$/ǫƎ�ɁŹŢ5Ƞ&G[16ŜȲK�ŜȲ"25à»ĝȁKƪ�0Ɩ

Ą$+�#E5/Ûƛĝ6S-PRGuN��ƘÃƎĀë�5��01.0×107 CFU/ml

5Ȋŕ$+Ǘǫ6ƨĀƤK/48ŜȲ"25ǫƎKMSBĉùïì5ōǆ&G!2

5DFƖĄ$+�S. sobrinus B13ů2S. gordonii ATCC 10558ů5ȳ$07/BHI

Ǝ¦ïì�61.0×105CFU/ml6ǫƎKċŔóžŢÉ/1.0×109CFU/ml6ǫƎKɁŹ

ŢÉ6ǫƎ2$0/ǫƎKMSBïìB$;7MSïì5ōǆ$37-148ŜȲïɋ

Ī5ǫŔKƖĄ&G!25DF/S-PRGuN��ƘÃƎ5DGóžļÈÐŬKÄ

ū$+�½06Äū7/ɓæ6ąɌ6ęí±2ŵƗ²ĔKƃAG!25DFÄū

ǚŬ2$+��

 

4. DNAg`bl^k`]+NSS. mutansWB��V�R\34.<�G

� S-PRGuN��ƘÃƎĀë�5��G S. mutans6Ȥ¢þƴƥõÑKśE�5

&G+A5/DNA~OW�M�OKƪ�0 S. mutans5��GȤ¢þ6ƴƥõÑ

6ǜǞƶǿūKǲ.+�['/1.0×107 CFU/ml 6 S. mutans MT8148 ů�D9

UA159ůKß] BHIƎ¦ïì5/Ûƛĝ6 S-PRGuN��ƘÃƎKƑÎ$ 37-

1 18ŜȲïɋĪ/Amino-allyl MessageAmp aRNAVgj�Ambion, Inc., Austin, TX, 

USA	Kƪ�0RNAĿÃKǲ.+�RNA\�w�6Ǖĝ�D9ƛĝ7/NanoDrop 

One�Thermo Fisher Scientific	�D9 Agilent 2100 pOSMl�O]��Agilent 

Technologies, Inc., Santa Clara, CA, USA	Kƪ�0Û\�w�6 A260/A230±�D9

A260/A280±�)H*H 2.0KȒ60�G!2Kƾȇ&G22B5/50ɖ440 ng/µl
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6ƛĝ13G!2Kƾȇ$+�1şĎƛĝ13G 50 ng/µl 5ȊǍ$~OW�M

�Oǿū5©ƪ$+��

� ~OW�M�Oǿū7/Agilent Technologies5DFǷț#H+~OW�M�O

ǿūƪ6ǷãKƪ�0/��T�6w�j[��5Ĭ.0dT�pOSůġ¡

ǂ�øȵ	5DFąř#H+�['/Cy3 ƺǶƶ RNA K Low Input Quick Amp 

Labeling Kit�Agilent Technologies	Kƪ�0/RNA KȮî2$0ƨĹ$+ cDNA

K Cyɒ5DFŵȍ$/Agilent Expression ArrayVgj�6 S. mutans UA159ů6

½Zn�2oOv�eOc�^��Kǲ.+�Ÿ5/Gene Expression Wash Buffers 

Pack�Agilent Technologies	5DF\�w�KƇƋ$+Ī/oOv�eOc�^�

�Ʈ¸K Agilent Microarray Scanner�G2565CA	�Agilent Technologies	K©ƪ$0

ǿū$/Agilent Feature Extraction software�Agilent Technologies	K©ƪ$0Ąȭƶ

i�dKØĭ$+�ĭEH+i�d�E/S-PRG uN��ƘÃƎɂƑÎŜ2ƀ

ȕ$0 6.3%/12.5%�D9 25.0%6 S-PRG uN��ƘÃƎĀë�5��0ƴƥ

óÎB$;7Ɣď6ȇAEH+Ȥ¢þ6�-/2°��6õÑ6ȇAEH+Ȥ¢

þKĿÃ$+��

 

5. dblnd����/6W	�G
� `W��`«Āĳ�ƻǣ6Äū7/Kawabata2 Hamada�1999	6ŘƅK®ź$

0ǲ.+�ċŔóžŢÉ6 S. mutans MT8148ů2 S. sobrinus B13ů5DG`W

��`«Āĳ�ƻǣ6Äū17/10ml6 BHIƎ¦ïì5 37-1 18ŜȲïɋ$

+ªȅǫKȢİÄȿĪ/Ûƛĝ6 S-PRG uN��ƘÃƎKƑÎ$+ 1%`W�

�`ßŠ BHIƎ¦ïìKƪ�0 1.0×107 CFU/ml24GD�Ȋŕ$/30°5¶�+

ƢĶ1 37-1 18ŜȲïɋ$+�['/S-PRGuN��ƘÃƎ�ïɋƎ�6ǫŔ

5ĦɅ$0�4�!2Kƾȇ&G+A5/ïɋ$+ǫƎKËȿ$ȒɄƆÂƧK

ǲ.+Ī5 OD550±KƖĄ&G22B5/ǫƎKMSBĉùïì�5ōǆ$ïɋ

&G!25DF[�m�ŔKƖĄ$+�̀ W��`«Āĳ�ƻǣ6ąɌ17/ǫ

ŔƖĄƪ27Æ5Ɨµ$0��+ 37-1 18 ŜȲïɋĪ6ǫƎK|�hgW`

�V\�Kƪ�0 3 ǄȲŐŁ#(/U�`ô�EËȿ$+ɂ�ƻǫKŗ$�ȅ

Ɍǌ5ǅ$+�)6Ī/U�`ô5ŽĀ$+�ƻǫ7�p�`W��q�Kƪ�

0ȺÔ$+��ƻǫƎ2ɂ�ƻǫƎ6)H*HKß]ȅɌǌKȒɄƆÂƧ$/ǫ

Ǝ6ƚĝKà»ĝȁKƪ�0ƖĄ$+�½ǫŔ7/OD550��ƻǫ�ɂ�ƻǫ	2$

0ȁǋ$/�ƻƤ�%	7��ƻǗǫ6 OD550±	��½ǫŔ6 OD550±	6ƵÄƤK
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ȁǋ&G!25DFƃA/5æ6ąɌ6ęí±2ŵƗ²ĔKÄūǚŬ2$+�Ɂ

ŹŢÉ6 S. mutans MT8148ů2 S. sobrinus B13ů6`W��`«Āĳ�ƻǣ6

Äū7/OoshimaE�2001	6Řƅ5Ĭ.0ǲ.+�ªȅǫKïɋĪ/S-PRGuN

��ƘÃƎĀë�1 1%`W��`ßŠBHIƎ¦ïìKƪ�0 1.0×109CFU/ml5

Ȋŕ$/ȅɌǌK 30°6Ǿĝ5¶�+ƢĶ1/37-1 18 ŜȲïɋ$+�ǫŔ6

ƾȇ2�ƻƤ6ƖĄ7ÉȘ6ċŔóžŢÉ6ǫKƪ�+ñÜ2ÝŴ6Řƅ5D

Fǲ.+��

 

6.Ge`af_jh��6W	�G
� pOSuN��ĤĹǣ6Äū7/ArdinE�2014	6Řƅ5®źKÎ60ąř$

+�³ğ4rjDFņØ$+åƎK12,000 rpm110ÄȲȢİÄȿ$+Ī/�ƒK

ÿĨ0.45µm6uN�d�Kƪ�0Iȟ$+�!6åƎKƙǫǭƯƂKƪ�025%

24GD�Ȋŕ$/96Ǉ~OW�dOd�w��j6ÛPQ�5200µl'/Î6

37-12ŜȲɁǝ$+�ċŔóžŢÉ6S. mutans MT8148ů2S. sobrinus B13ů5

DGpOSuN��ĤĹǣ6Äū17/10ml6BHIƎ¦ïì137-118ŜȲïɋ

$+ªȅǫKȢİÄȿ$+Ī5/S-PRGuN��ƘÃƎKß]0%/0.25%[+7

1%6`W��`ßŠBHIƎ¦ïì�Kƪ�01.0×107 CFU/ml24GD�Ȋŕ$

+�Ÿ5/rj6åƎKƑÎ$+96Ǉ~OW�dOd�w��jKPBS1ƇƋĪ/

200µl6ǫƎKÎ637-124ŜȲïɋ$+�ïɋĪ/w��jKPBS13æƇƋ&

G!25DFƌȞ$+ǫƎKȺÔ$/ĤĹ#H+pOSuN��K25%{��M

�irk5DF10ÄȲéĄĪ/0.05%6W�`d�pOS�gjƂƘƎ�Sigma-

Aldrich	Kƪ�05ÄȲĆƕ1ŭǪ$+�PBS13æƇƋĪ/95%Rdn��Kƪ

�0Ƙǿ#(+pOSuN��6OD5 9 5±K/~OW�w��j��e�

�Thermo Fisher Scientific, Waltham, MA, USA	Kƪ�0ƖĄ$/5æ6ąɌ6ęí

±2ŵƗ²ĔKÄūǚŬ2$+�[+/ɁŹŢÉ6S. mutans MT8148ů2�

S. sobrinus B13ů5DGpOSuN��ĤĹǣ6Äū7/ïɋ$+ǫƎKȢİĪ/

Ûƛĝ6S-PRGuN��ƘÃƎKƑÎ$+0.25%`W��`ßŠBHIƎ¦ïì1

1.0×109 CFU/ml24GD�5Ȋŕ$+ǫƎKƪ�0/ÉȘ6ċŔóžŢÉ6Äū

2ÝŴ5$0ĤĹ#H+pOSuN��ĤĹȭ6ǿūKąř$+��

� ¾ƟƝ��]�Ɉįȯ5DGpOSuN��6ǿū7/KuboniwaE�2006	6

Řƅ5®źKÎ60ąř$+��ŝïɋ$+ S. mutans MT8148ůK 3,000× rpm

1 10 ÄȲȢİÄȿĪ/5µl 6 10 mM hexidium iodide�Invitrogen, Carlsbad, CA, 
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USA	Kß] 1 ml6ǭƯƂ5ǫ¦Kĸƚ$/ŞĺĆƕ1 15ÄȲɁǝ$+�!6

ªȅǫƎ7/Ûƛĝ6 S-PRG uN��ƘÃƎKƑÎ$+ 0.25%`W��`ßŠ

BHIƎ¦ïì1 1.0×107 CFU/ml24GD�5Ȋŕ$+�Ÿ5/Iȟ$+rj6

åƎKƙǫǭƯƂ1 25Ɏ5ėȪ$+B6KòĖ$+f��p�`�Ok�

�CultureWellTM, Grace Bio Labs, Bend, OR, USA	5 200 µl6ǫƎKÎ6 37-1 18

ŜȲïɋ$+�ïɋĪ/ĤĹ#H+pOSuO��K PBS5DFƇƋ$/TCS-

SP5Ɉįȯ��Leica Microsystems GmbH, Wetzlar, Germany	6 63×ƄƍċƠ��a

Kƪ�0/488nm 6ƆȰ5��GpOSuN��KǽĊ$+�pOSuN��

6Ò#7/ØFȖ[H+Ʈ¸K ZȔ5��0ǊȲȽ5 10ÄÌ$/)H*H6Ò

?KƖĄ&G!25DF/Ò?6ęí±2ŵƗ²ĔKȁǋ$+��

�

7. 8�,$�W	�G
� ǫ¦ƱƂĳ7/RosenbergE�1983	6Řƅ5®źKÎ60ąř$+�10ml6BHI

Ǝ¦ïì5037-118ŜȲïɋ$+S. mutans MT8148ůKȢİÄȿ$+Ī/�

S-PRGuN��ƘÃƎĀë�1OD550=0.624GD�Ȋŕ$+�!6ǫƎ7/�

S-PRGuN��ƘÃƎ2ǫƎ26ÖĲŜȲKȃ�'ǫ¦ƱƂĳ6ÄūKǲ�Ǡ

2/S-PRGuN��ƘÃƎ2ǫƎK18ŜȲÖĲ#(0�Eǫ¦ƱƂĳKȊ;GǠ

6)H*H5/�0Ɨµ$+�18ŜȲÖĲ#(+Ǡ5/�07/ÖĲĪǫŔ5Ħ

Ʌ�ÕL1�4�!2Kƾȇ&G+A5ǫƎKMSBĉùïì5ōǆ$+�ǫ¦

ƱƂĳ6Äū7/3ml6ǫƎ5200µl6n-xV\iT�ɏâ»ǕǯɐKƑÎ$+B

6K/|�hgW`�V\�11ÄȲŏŁ$+Ī10ÄȲĆƕ1Ɂǝ$/Ƃƺ6

OD550±KƖĄ&G!25DFǲ.+�ǫ¦ƱƂĳ7/)1+��n�xV\iT�KƑ

Î$+ǫƎKß]ȅɌǌ6Ƃƺ6OD550 ±	��ǫƎ6?Kß]ȅɌǌ6Ƃƺ6

OD550 ±	
6ƵÄƤKȁǋ&G!25DFƃA/5æ6ąɌ6ęí±2ŵƗ²Ĕ

KÄūǚŬ2$+��

 

8. 2=	�G
G G ǛȁÄū7�GraphPad Prism 6�GraphPad Softwave Inc., La Jolla, CA, USA	Kƪ

�+�ǛȁāƶŠĴĔ6űĄ57/ANOVA6Ī/post-hocǿū2$0Bonferroni

ƅ5DFŠĴƂƗ5%��KŠĴĔ3F2$+�G

G
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G

G

1 G

G

pIGS-PRG f_in'�&V[\ S. mutansV�R\�#�
� G

� S-PRGuN��ƘÃƎ7/37-/18ŜȲ6ÖĲ5��0/ċŔóžŢÉ6

1.0×103ɖ1.0×105 CFU/ml6ǫƎ5DGǗǫóžKǬ$;ļÈ$+ɏè1/2ɐ�!

6ļÈ7/ǫƎ6OD550±2MSBĉùïì�6ǫŔ6�Ř5ȳ$0/S-PRGuN

��ƘÃƎ6ƛĝ«Āƶ5ȇAEH+��Ř/ƛĝ�1.0×106ɖ1.0×108 CFU/ml6

ǫƎKÎ6+ñÜ5��07/S-PRGuN��ƘÃƎ6ƛĝ«Āƶ5OD550±�

CC¥�&G¶Þ�ȇAEH+B66/MSBĉùïì�6ǗǫŔ6Ǭ$�¥�

7ǻEH4�.+�)!1/S-PRGuN��ƘÃƎĀë�5��0óžļÈ�ȇ

AEH4�.+1.0×107 CFU/ml5ȊǷ$+ǫƎK/�ȸ6ąɌ1�2$0©ƪ&

G!22$+�['/Ûƛĝ6S-PRGuN��ƘÃƎĀë�5��G1.0×107 

CFU/ml6S. mutans6óžǣ6ǙŜƶõÑKȊ;+2!I/S-PRGuN��ƘÃ

ƎɂĀë�17/S. mutans7ïɋ7ŜȲ1ɁŹŢ5Ǩ.+ɏè3ɐ��Ř1/S. mutans

�ɁŹŢ5ǨG[16ŜȲ7/S-PRGuN��ƘÃƎ6ƛĝ«Āƶ5ĠȰ$/

25%6S-PRGuN��ƘÃƎĀë�17S-PRGuN��ƘÃƎɂĀë�6�

ǔ2°6ŜȲKǹ$+�[+/Ûƛĝ6S-PRGuN��ƘÃƎĀë�5��0/

1.0×107 CFU/ml6S. mutans�ɁŹŢ5Ǩ.+Ī6ƨĀƤKȰŢƶ5ǽĊ$+2

!I/2ŚȲïɋĪ57/Ûƛĝ6S-PRGuN��ƘÃƎĀë�5��0S. mutans

6[�m�Ŕ5Ĕ7ȇAEH4�.+ɏè4ɐ�)6Ī/S. mutans6[�m�Ŕ7

S-PRGuN��ƘÃƎ6ƛĝ«Āƶ5Ɣď$/25%6S-PRGuN��ƘÃƎĀë

�5��07/10ŚȲïɋĪ5ǫ7ă½5żƙ$+��

 

qI DNAg`bl^k`]+NS S. mutansWB��V�R\34.<�G

� BHIƎ¦ïì�6 1.0×107 CFU/ml6 S. mutans MT8148ů�D9 UA159ů5/

0%/6.3%/12.5%/25.0%6Ûƛĝ6 S-PRG uN��ƘÃƎKƑÎ$ 37-/18

ŜȲïɋ$+B6Kƪ�0/~OW�M�OǿūKǲ.+�['/S-PRGuN�

�ƘÃƎɂƑÎŜ2ƀȕ$0 6.3%/12.5%�D9 25%6 S-PRGuN��ƘÃƎ



 10 

KƑÎ$+ǫƎ½05��0/MT8148 ů2 UA159 ů6�Ř1ƴƥļÈ�ȇA

EH+Ȥ¢þKtgWMgw$+2!I/8 ǆɉ6Ȥ¢þ�ĿÃ#H+�è 5/

6	�!HE6Ȥ¢þ6�-/S. mutans 6ƨĀ5ȫǹ4ħÌKŬ+$/ǒ�Ȍ2

ĈŇ5ȳ�&Gt�s�ȩǤƂǖȨǖɏPDHɐǸÜ¦K[�k&GȤ¢þ13G

pdhA/pdhB/pdhC�D9 pdhD5��0/Ǭ$;)6ƴƥļÈ�ȇAEH+ɏè

7ɐ��

� Ÿ5/6.3%KȺ�+ 12.5%2 25.0%6 S-PRGuN��ƘÃƎĀë�5��0/

MT8148 ů2 UA159 ů6�Ř1ƴƥ�ļÈ#HGȤ¢þKtgWMgw$+2

!I/9¯6Ȥ¢þ�ĿÃ#H+ɏè 8/9ɐ�!HE6Ȥ¢þ6�-/X�[�

Z�ÜĹȨǖ2ňĄ#HGȨǖK[�k&G 4 ¯6Ȥ¢þ13G glgA/glgB/

glgC/glgD 7/S-PRG uN��ƘÃƎ6ƛĝ«Āƶ5ƴƥ6¥��ȇAEH+

ɏè 10ɐ�#E5/S-PRG uN��ƘÃƎɂƑÎŜ2ƀȕ$0/6.3%/12.5%/

25.0%6 S-PRG uN��ƘÃƎKƑÎ$+ǫƎ5��0/MT8148 ů[+7

UA159 ů6�'H�1ƴƥļÈ�ȇAEH+Ȥ¢þKtgWMgw$+2!I/

40 ¯6Ȥ¢þɏMT8148 ů2 UA159 ů5��0ÝĄ#H+)H*H 8 ¯2 32

¯6Ȥ¢þɐ�ĿÃ#H+ɏè 11/12ɐ�!HE6Ȥ¢þ6�-/S. mutans5�

�GU�Wj�`2�Wj�`6�Ȍ5ȳ�$ lac Sz��KĤĹ&G lacA/

lacB/lacC/lacD/lacE/lacF/lacG/lacX7/UA159ů5��0ƛĝ«Āƶ5

ƴƥļÈ�ȇAEH+ɏè 13ɐ��Ř1/S-PRG ɂƑÎŜ2ƀȕ$0/6.3%/

12.5%�D9 25.0%6 S-PRG uN��ƘÃƎKƑÎ$+ŧ ½05��0/

MT8148ů2 UA159ů6�Ř1ƴƥ�óÎ$+Ȥ¢þ7Āë$4�.+�6.3%

KȺ�+ 12.5%2 25.0%6 S-PRG uN��ƘÃƎKƑÎ$+ǫƎ5��0/

MT8148 ů2 UA159 ů6�Ř1ƴƥ6óÎ$0�GȤ¢þKtgWMgw$+

2!I/3¯6Ȥ¢þ�tgWMgw#H+ɏè 14/15ɐ�$�$4�E/!H

E6Ȥ¢þ5��GƴƥóÎȭ7/ɍƛĝ6 S-PRGuN��ƘÃƎĀë�5�

�0B¥�±Kǀ$+�#E5/6.3%/12.5%�D9 25.0%6½06 S-PRGuN

��ƘÃƎKƑÎ$+ŧ 5��0/MT8148 ů[+7 UA159 ů6�'H�1

ƴƥ6óÎ�ȇAEH+Ȥ¢þKtgWMgw$+2!I/10 ¯6Ȥ¢þ

ɏMT8148ů2 UA159ů5��0ÝĄ#H+)H*H 6¯2 4¯6Ȥ¢þɐ�

ÝĄ#H+�ɏè 16ɐ/!HE½06Ȥ¢þ6ƴƥ6óÎȭ7Ď#;/S-PRGu

N��ƘÃƎ5DGƛĝ«ĀĳBȇAEH4�.+ɏè 17ɐ��
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rIGS-PRGf_in'�&V[\S. mutansW�;UO9-
�V�R\�EG

podblnd����/6W	�G

� `W��`«Āĳ�ƻǣ6ÄūKǲ�53+F/Ûƛĝ6 S-PRGuN��Ƙ�

ÃƎ�D9 1×107CFU/ml6MT8148ůKß]ïì5��0/37-1 18ŜȲïɋ

Ī5ǗǫŔ5Ĕ�ƞ�!2KǫƎ6ƚĝ�D9ǫƎKōǆ$+MSBĉùïì�

6[�m�Ŕ5DFƾȇ$+ɏè 18/19ɐ�S. mutans 6`W��`«Āĳ�ƻ

7/S-PRGuN��ƘÃƎɂƑÎǠ2ƀȕ$0 S-PRGuN��ƘÃƎ6ƛĝ«

Āƶ5ŠĴ5ļÈ#H+ɏP<0.05ɐɏè 20ɐ��

qoe`af_jh��6W	�G

� pOSuN��6ĤĹȭ7/1×107CFU/ml6MT8148ůKÎ6 37-1 18ŜȲ

ïɋ$+ 0.25%`W��`ßŠ BHIƎ¦ïì1 S-PRGuN��ƘÃƎ6ƛĝ«

Āƶ5ŠĴ5ļÈ#H+ɏP<0.001ɐɏè 21/22ɐ�[+/pOSuN��6Ò#

5��0B/S-PRG uN��ƘÃƎ6ƛĝ«Āƶ5ŠĴ4ļÈ�ȇAEH+

ɏP<0.001ɐɏè 23/24ɐ�S-PRGuN��ƘÃƎ5DGÝŴ6ļÈ�/1%`W�

�`ßŠ BHIƎ¦ïìKƪ�0ǫKïɋ$+ñÜ5��0Bƾȇ#H+ɏè 25ɐ�

�Ř/S-PRG uN��ƘÃƎ6Šƞ5��JE'/`W��`6ɂĀë�17

pOSuN��6ĤĹǣ7<2L3ȇAEH'ŠĴĔ74�.+ɏè 26ɐ��

ro8�,$�W	�G

� Ûƛĝ6 S-PRG uN��ƘÃƎKƑÎ$+ƹĪ5��G S. mutans 6ǫ¦Ʊ

ƂĳKȄ¬$+2!I/S-PRG uN��ƘÃƎ5DGǫ¦ƱƂĳ:6ĦɅ7ȇ

AEH4�.+ɏè 27ɐ�Ÿ5/S-PRGuN��ƘÃƎK S. mutans6ǫƎ5Ƒ

Î$ 18ŜȲÖĲ#(+Ī5ǫ¦ƱƂĳKȄ¬$+2!I/S-PRGuN��ƘÃ

Ǝ7ǗǫŔ5ĦɅKÕ=#'ɏè 28ɐ/S-PRGuN��ƘÃƎ6ƛĝ«Āƶ5ǫ

¦ƱƂĳ6ŠĴ4ļÈ�ȇAEH+ɏP<0.05ɐɏè 29ɐ��

 

sIGD"��W S. mutansV�R\ MHKLJ f_in'�&W�
� G

� ɁŹŢÉ6 1.0×109 CFU/ml 5Ȋŕ$+ S. mutans Kƪ�0óžǣ6ÄūKǲ

.+2!I/S-PRG uN��ƘÃƎ6ƛĝ«Āƶ5ǫƎ6ƚĝ�¥�&G¶Þ

�ȇAEH+�/ǫƎ�5ß[HGǗǫŔ5ĦɅ7ȇAE4�.+�ɏè 30/31ɐ�

[+/Û S-PRGuN��ƘÃƎ6Āë�5��Gǫ6óžǣ6ǙŜƶõÑKȊ

;+2!I/�'H6ǫƎBïɋĪ 2�3 ŜȲĪ5ɁŹŢ5ÇȠ$+ɏè 32ɐ�

ɁŹŢÉ6 S. mutans5DG`W��`«Āĳ�ƻ2pOSuN��ĤĹǣ7/
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S-PRGuN��ƘÃƎ6Āë�5��0ļÈ#H+�/ċŔóžŢÉ6 1.0×107  

CFU/ml 6 S. mutans K©ƪ$+ñÜ5ȇAEH+ļÈÐŬ<3Ǭ$;74�.

+ɏè 33/34ɐ� 

tIG�W�7kmc)8V�R\ MHKLJ f_in'�&W�
� G

� S-PRG uN��ƘÃƎ7/�ǰÓĳǗǫ13G S. sobrinus B13 ů5ċ$0/

ċŔóžŢÉ6ǫ5ċ&GóžļÈKȇA+�/ɁŹŢÉ6ǫ5ċ$07ļÈ

KȇA4�.+�è 35/36	�[+/ɂ�ǰÓĳǗǫ13G S. gordonii ATCC 10558

5ċ$07/ċŔóžŢÉ6ǫ5ċ$06?J'�5ļÈKȇA+ɏè 37/38ɐ�

[+/S-PRG uN��ƘÃƎ7/ċŔóžŢ�D9ɁŹŢÉ6 S. sobrinus 5D

G`W��`«Āĳ�ƻKļÈ$+�/)6ļÈ7ċŔóžŢÉ6ǫ5ċ$0

DFɈǬ13.+�P<0.05	ɏè 39/40ɐ�#E5/S-PRGuN��ƘÃƎ7/6.3%

6¥ƛĝŧ �5��0B S. sobrinus 5DGpOSuN��ĤĹǣKŠĴ5ļ

È$+�/)6ļÈ7ċŔóžŢÉ6ǫ5ċ$0DFɈǬ13.+ɏP<0.001ɐ

ɏè 41/42ɐ��

 

 

 

G

G

G

G

G

G

G

G

G
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5�G

G

� şȗ6ƽǈ5��0/S-PRGuN��� S. mutans�	���hAN�ļÈÐ
ŬKǀ&!2�śE�5#H0�GɏHottaE, 2014; MikiE, 2016ɐ�$�$4
�E/!HE6ƽǈ7 S-PRGuN��KßŠ&GŻǃťŖ6ĳȑKÄū&G!

2K�4Ƹƶ2$0ǲJH+B613F/S-PRGuN��� S. mutans5Õ=&

ĦɅ6ȆǗ5/�07śE�24.0�4��Ťƽǈ17/S-PRG uN��Ƙ

ÃƎ6 S. mutans5ċ&GóžļÈÐŬ5Î6/S-PRGuN��ƘÃƎĀë�5

��G S. mutans6½Zn�6ǜǞƶǿū/�D9 S. mutans6�ǹ4�ǰƲÓĳ

5ċ&GĦɅ5ƟƝKģ00űȂKǲ.+��

� S-PRGuN��7/̂ ���j/[�}_gj�_�/b��j/|�iN�

Xť�D9ŻɃƽƿÊ436ŻǃťŖ5ě;Ĳƪ#H0�GɏMa Eɑ2012ɕ

ShimazuEɑ2012ɐ�!HE6ŻǃťŖ57/ǔ 10%�E 40%<36 S-PRGuN

���ȧÜ#H0�GɏMaEɑ2012ɕShimazuEɑ2012ɐ�)H*H6ŻǃťŖ

6ťȑC/ȧÜ#H0�G S-PRGuN��6ǐþĨ435D.0/īŒ#HG

OS�6ȭ5ȡ�73GB66/Ťƽǈ5��0©ƪ$+ 6.3%/12.5%/25.0%

6 S-PRGuN��ƘÃƎƛĝ7/ŻǃťŖ5ß[HG S-PRGuN��ƛĝ2ɉ�

¤$0�G!2�E/Ťƽǈ1ȇAEH+ S-PRG uN��ƘÃƎ5DG�

S. mutans 5ċ&GļÈÐŬ7/ǧĜƶ5ƪ�EH0�GŻǃťŖ5��0BŢ

ĩ1�GB62ǡ6EHG��

� S-PRGuN���EīŒ#HG 6ǆɉ6OS�7/ĕȎ#H0�G S-PRGu

N��ßŠ6[�}_gj�_�5��0/��5ĘƓ&G!24;īŒ#H

G!2�ƾȇ#H0�GɏMikiE, 2016ɐ�[+/�_�v�gWKǴǺ$+å
Ǝ�5��0B/½06OS��īŒ#H0�G!2�ƾȇ#H0�GɏHotta

E, 2014ɐ�S-PRG uN��ßŠ6[�}_gj�_��EīŒ#HGOS�6

�-/BO3
3-�D9 F-� S. mutans6ǒ�Ȍ5DGȩƩƨKļÈ&G!2�ǀ#H

0�G!2�E�KitagawaE, 2018	/Ťƽǈ5��0B BO3
3-C F-� S. mutans5

DG�ǰÓĳ6ļÈ5ȳ�$0�GÚǣĳ�ɍ�2ǡ6EHG��

� S-PRGuN��ƘÃƎ�/S. mutans6óžǣCƨĀƤKļÈ&GȾ5ĦɅK

Õ=$0�G S. mutans6Ȥ¢þKÝĄ&G+A5/DNA~OW�M�OǿūK

ǲ.+2!I/S-PRGuN��ƘÃƎĀë�5��0 S. mutans6ǸŔ6Ȥ¢þ
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6ƴƥõÑ�ȇAEH+�)HE6Ȥ¢þ6÷;7/S-PRG uN��ƘÃƎ�

Āë&G!25DFƴƥ�ļÈ#H/100°��6ƴƥļÈ�ƨ%GȤ¢þBĀ

ë$+��Ř1/S-PRG uN��ƘÃƎ�Āë&G!25DFƴƥ�óÎ$+

Ȥ¢þ7<2L3ȇAEH4�.+�!HE6ǚŬ�E/S-PRG uN��ƘÃ

ƎĀë�16 S. mutans6óžCƨĀ5ċ&GļÈÐŬ7/�2$0 S. mutans6

ǸŔ6Ȥ¢þ6ƴƥ¥�5DFȈč#HG!2�ǀ#H+��

� S-PRGuN��ƘÃƎĀë�1ƴƥ6ļÈ�ȇAEH+Ȥ¢þ6�-/pdhS

z��/glg Sz���D9 lac Sz��5��0ƛĝ«Āƶ4ƴƥ¥��ȇA

EH+�!HE6 3Jf6Sz��7/S. mutans6ǒ�Ȍ5��0ȫǹ4ħÌ

Kŀ.0�G!2�ƼEH0�G�BusuiocE, 2010; ZengE, 2010	�!6!2�

E/S-PRG uN��ƘÃƎĀë�17/!HE6Sz��6ƴƥ�ļÈ#HG

!25DF S. mutans6ǒ�Ȍ�ļÈ#H/óžǣCƨĀƤ�ļÈ#H0�G2

ǡ6EHG��

� PDHǸÜ¦7/pdhD  pdhA  pdhB	�� pdhC6Ȥ¢þ�E4GSz��

5[�k#H0�F/R�i��~O��{uǙȓ5DGǿǒǓK�$+ǒ�Ȍ

5DFƩƨ#HGt�s�ȩKMbf� CoA 2 CO25õŊ&GɏCarlsson E, 
1985ɐ�)$0/pdhD Ȥ¢þKŷû#(+õưů7Ǽů2ƀȕ$0Ǭ$;ƨĀ

Ƥ�¥�&G!2�ǀ#H0�G!2�EɏBusuiocE, 2010ɐ S-PRGuN��

ƘÃƎ� pdhDȤ¢þ6ƴƥK¥�#(G!25DF S. mutans6ƨĀƤK¥�

#(0�G2ǡ6EHG�[+/glgB glgC glgD glgA�D9 glgP�E4G

glg Sz��7/ɍƛĝ6 S-PRG uN��ƘÃƎ6Āë�5��0ƴƥļÈK

ǀ$+�glgSz��7/R�i��~O��{uǙȓ6�Ɗ5��0X�[�

`�EƩƨ#H+X�[�`-��ȩ�E ADP X�[�`KǙ0X�[�Z�
ÜĹ5ȳ�&G!2�EɏCarlssonE�1985; ZengE, 2010ɐ ɍƛĝ6 S-PRGu

N��ƘÃƎ6Āë�17ǫ¦¿5��GX�[�Z�6ȏǮ�ȷć#H0�

G2ǡ6EHG�#E5/UA159ů5��06?ļÈ�ȇAEH+ lacA lacB 
lacC lacD lacF lacE lacG	�� lacX�E4G lacSz��7/U�Wj�

`2�Wj�`6�ȌǙȓ5ȳ�&G!2�EɏZengE, 2010ɐ/S-PRGuN�

�ƘÃƎ�Āë&G2ơĄ6 S. mutans5��0U�Wj�`2�Wj�`6�

Ȍ�ȷć#HG2ǡ6EH+��

� S. mutans 7/åƎ�6ŠŶĹÄ�ǫ6ǳɃ5ŇȀ&G!25DFĤĹ#HG

z�W�5�ƻ&G!25DF/ŻɃ:6`W��`ɂ«Āĳ6ÅŢ�ƻKĹ
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ǉ&G2#H0�G�Koga E, 1990	�!6ÅŢ�ƻ5��0/S. mutans 6ǫ¦

ǳĒĹÄ6 1/13GÄþȭ 190 kDa6d�qWĽÓ13G PA�/z�W�2

ƱƂǚÜKƨ%G!2�śE�24.0�G�Koga E, 1990	�S-PRG uN��

7/ƑÎƹĪ57/S. mutans 6ǫ¦ƱƂĳ5ĦɅKÕ=#4�.+B66/�

S-PRGuN��ƘÃƎƑÎ 18ŜȲĪ5��07ǫ¦ƱƂĳ6ŠĴ4ļÈÐŬK

ǀ$+�!6!2�E/S-PRGuN��ƘÃƎ7/ÐŬKƴŋ&G65�Ą6Ŝ

ȲKǹ&GB66/S. mutans 6`W��`ɂ«Āĳ6ÅŢ�ƻKļÈ&G!2

�ǀ#H+��

   S-PRG)#.�� DF02';=���($%)#/-�>O!aM��
�Yoneda�, 2012; Suzuki�, 2014	�Y@<?7
� S-PRGuN��ƘÃƎ7ó

žŢÉ6 S. mutans5��0`W��`5«Ā$+�ƻǣCpOSuN��ĤĹ

ǣ2�.+�ǹ4�ǰƲÓĳKļÈ$+��Ř1/ɁŹŢÉ6 S. mutans5ċ&

G S-PRG uN��ƘÃƎ6ļÈÐŬ7óžŢÉ6 S. mutans 5��G<3ɈǬ

174�.+!2�E/S-PRGuN��ƘÃƎ7�2$0óžŢÉ6 S. mutans

6�ǰƲÓĳK¥�#(0�G!2�śE�24.+�S-PRG uN��ƘÃƎ

Āë�5��0óžŢÉ6 S. mutans1ɈǬ4ļÈ�ȇAEH+!2�E/ǒ�

Ȍ�Ɖƴ4óžŢÉĪ5ƴƥ�óÎ&G pdh Sz��C glg Sz��436Ȥ

¢þ6ƴƥļÈ�/�ǰƲÓĳ5§E�6ĦɅKÕ=$0�GÚǣĳ�3G2

ǡ6EHG���

�� S. mutans6½Zn�6ǿȉ5DF�Ajdić�, 2002	 S. mutans�3SI!\b
,� DNA+1�*�HP� ������ 
� DNA+1�*!`�� DNA

,$&1"0$8Q��� S. mutans�3SIVBe�\bR8Q�6T���
��Park�, 2018	�Ťƽǈ5��0/S-PRGuN��ƘÃƎ6 S. mutans5ċ&

GóžļÈÐŬ�D9 DNA ~OW�M�Oǿū7`W��`ɂĀë�16ï

ɋŧ �5��0ąř#H+65ċ$/`W��`«Āĳ6�ǰƲÓĳ6Ȅ¬

7`W��`Āë�1ąř#H+�!6!2�E/̀ W��`«Āĳ6�ǰƲÓ

ĳ5��07/�S-PRGuN��ƘÃƎ7 DNA~OW�M�Oǿū1ĿÃ#H

+Ȥ¢þ27ư4GƲÓĳȤ¢þ5ĦɅKÕ=$+Úǣĳ�3G��Ī7/�

S. mutans6`W��`«Āĳ6�ǰƲÓĳ5ċ&G S-PRGuN��ƘÃƎ5D

GļÈ�Tma�KśE�5&G+A5/`W��`Āë�5��0ïɋ$+�

S. mutans5 S-PRGuN��KƑÎ$ DNA~OW�M�OǿūKǲ�ıǹ�3

G2ǡ6EHG� 
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   DNA ~OW�M�Oǿū5��0/S-PRG uN��ƘÃƎ�şBǬ$;ƴ

ƥKļÈ$+ PDH ǸÜ¦K[�k&GȤ¢þ7/Mycobacterium tuberculosis C

Escherichia coli 436ǆ16Ǘǫǆ5BĀë$0�FɏChen E, 2003; Xu E, 

2006ɐ/!HE6Ǘǫ6óžCƨĀ5��0Bȫǹ13G!2�ƼEH0�G
ɏRosenberg E, 1980ɐ�)!1/S. mutans �ö6Ùǥ��\Ʀǫǆ2$0/�

S. mutans2ÝŴ5�ǰƲÓĳǗǫ2$0ƼEHG S. sobrinus2�ǰȈƴǣK<

2L3ł+4�2#HGÙǥ��\Ʀǫ13G S. gordonii Kƪ�0/S-PRGu

N��ƘÃƎ5DGóžǣ:6ĦɅKÄū$+�)6ǚŬ/�'H6ǫůB�

S-PRG uN��ƘÃƎ6Āë�5��0/�2$0óžŢÉ5ļÈ�ȇAEH

+�[+/S. sobrinus5DG`W��`«Āĳ6�ǰƲÓĳ7/S. mutans5��

0ȇAEH+62ÝŴ5�2$0óžŢ5��0ɈǬ4ļÈ�ȇAEH+�!

HE6ǚŬ�E/S-PRGuN��ƘÃƎ� S. mutans�ö6Ùǥ��\Ʀǫ5ċ

$0BļÈÐŬKǀ&!2�śE�24.+��

� ŤƽǈǚŬ�E/S-PRGuN��ƘÃƎ7/S. mutans6ǒ�Ȍ5ȳ�&GȤ

¢þ6ƴƥK¥�#(G!25DF/S. mutans �ċŔóžŢ5ǨGÉ5óžK

ļÈ&G!2�ǀ#H+�[+/S-PRGuN��ƘÃƎ7/S. mutans6`W�

�`«Āĳ6�ƻǣCpOSuN��ĤĹǣ436�ǹ4�ǰƲÓĳKļÈ$

+�!HE6!2�E/S-PRGuN��KȧÜ$+ŻǃťŖ7/S. mutans6ó

žǣ�D9�ǹ4�ǰƲÓĳ5ċ&GļÈÐŬKǀ$/�ǰKƔď#(GŠÐ

4Ļſ13G!2�ǀä#H+��
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1?G

�

� S-PRGuN��ƘÃƎ6 S. mutans5��G�ǰÓĳļÈ�Tma�6ǿūK

ǲ4.+2!I/��6!2�ǀ#H+��

1. S-PRG uN��ƘÃƎ7/S. mutans 6óžKļÈ&G22B5ƨĀƤK¥�

����#(+��

2. S-PRGuN��ƘÃƎ7/S. mutans6½Ȥ¢þ6�-/ǒ6�Ȍ5ȳJG2�

��#HG pdhSz��/glgSz���D9 lacSz��6Ȥ¢þƴƥK¥�#�

��(+���

3. S-PRG)#.�_K4� S. mutans�`W��`«Āĳ�ƻǣ�D9pOS�
���uN��ĤĹǣKļÈ$+��

�
� ��6ǚŬ�E/S-PRG uN��ƘÃƎ7/S. mutans6ǒ�Ȍ5ȳJGȤ¢

þ6ƴƥKļÈ&G!25DFóžǣCƨĀƤK¥�#(G22B5/�ǹ4

�ǰƲÓĳKļÈ$+!2�E/S. mutans 5D.0ƨ%G�ǰ6ļÈ5ŠÐ1

3G!2�ǀä#H+��

�

�

�

�

�

 

�
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