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INTRODUCTION

0DVWLWLV� D΍HFWV� DSSUR[LPDWHO\� ���� RI� EUHDVWIHHGLQJ� ZRPHQ�1 
DQG� LV� WKH� PRVW� FRPPRQ� SRVWSDUWXP� PDWHUQDO� FRQGLWLRQ�� 
Staphylococcus aureus� LV�WKH�PRVW�FRPPRQ�SDWKRJHQ�LVRODWHG�LQ�
LQIHFWLRXV�PDVWLWLV����

&RDJXODVH��QHJDWLYH� VWDSK\ORFRFFL� �&R16��� SDUWLFXODUO\�
Staphylococcus epidermidis,� DUH� IRXQG� LQ� ��Ȃ������ RI� KHDOWK\�
EUHDVWPLON�VDPSOHV��DQG�DUH�UHJDUGHG�DV�SDUW�RI�WKH�QRUPDO�PLON�
or skin microbiota.���� +RZHYHU�� WKH\� FDQ� DOVR� EH� RSSRUWXQLVWLF�
SDWKRJHQV�6� DQG�VWXGLHV�KDYH� UHSRUWHG�6�b HSLGHUPLGLV was more 
SUHYDOHQW� LQ� WKH� PLON� RI� ZRPHQ� ZLWK� PDVWLWLV� WKDQ� 6�b DXUHXV�� 
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5DQGRP�DPSOLȴHG�SRO\PRUSKLF�'1$�DQDO\VLV�UHYHDOV�
QR�FOHDU�OLQN�EHWZHHQ�6WDSK\ORFRFFXV�HSLGHUPLGLV�DQG�
DFXWH�PDVWLWLV

0HDEK�&XOOLQDQH1 ��/DXUHQ�6FRȴHOG2��*HUDOG�/��0XUUD\2,3,4��0DWWKHZ�6��3D\QH5, 
&DWKHULQH�0��%HQQHWW6��6X]DQQH�0��*DUODQG2,3 �DQG�/LVD�+��$PLU1,2,3  
IRUbWKHb&$67/(�6WXG\�WHDP
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7KLV�LV�DQ�RSHQ�DFFHVV�DUWLFOH�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ��1RQ&RPPHUFLDO��1R'HULYV�/LFHQVH��ZKLFK�SHUPLWV�XVH�DQG�GLVWULEXWLRQ�
LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�ZRUN�LV�SURSHUO\�FLWHG��WKH�XVH�LV�QRQ��FRPPHUFLDO�DQG�QR�PRGLȴFDWLRQV�RU�DGDSWDWLRQV�DUH�PDGH�
k������7KH�$XWKRUV��$XVWUDOLDQ�DQG�1HZ�=HDODQG�-RXUQDO�RI�2EVWHWULFV�DQG�*\QDHFRORJ\�SXEOLVKHG�E\�-RKQ�:LOH\�	�6RQV�$XVWUDOLD��/WG�RQ�EHKDOI�RI�5R\DO�
$XVWUDOLDQ�DQG�1HZ�=HDODQG�&ROOHJH�RI�2EVWHWULFLDQV�DQG�*\QDHFRORJLVWV

1-XGLWK�/XPOH\�&HQWUH�b6FKRRO�RI�
1XUVLQJ�DQG�0LGZLIHU\�b/D�7UREH�
8QLYHUVLW\��0HOERXUQH��9LFWRULD�
������$XVWUDOLD
�5R\DO�:RPHQȇV�+RVSLWDO��0HOERXUQH��
9LFWRULD�������$XVWUDOLD
38QLYHUVLW\�RI�0HOERXUQH�'HSDUWPHQW�
RI�2EVWHWULFV�DQG�*\QDHFRORJ\�b7KH�
5R\DO�:RPHQȇV�+RVSLWDO��0HOERXUQH��
9LFWRULD�������$XVWUDOLD
�0ROHFXODU�0LFURELRORJ\�*URXS��
0XUGRFK�&KLOGUHQȇV�5HVHDUFK�ΖQVWLWXWH��
0HOERXUQH��9LFWRULD�������$XVWUDOLD
�'LYLVLRQ�RI�2EVWHWULFV�DQG�
*\QDHFRORJ\�b8QLYHUVLW\�RI�:HVWHUQ�
$XVWUDOLD��3HUWK��:HVWHUQ�$XVWUDOLD�
������$XVWUDOLD
6ΖQVWLWXWH�RI�+HDOWK�
7UDQVIRUPDWLRQ�b'HDNLQ�8QLYHUVLW\��
0HOERXUQH��9LFWRULD�������$XVWUDOLD

Correspondence:�0HDEK�
&XOOLQDQH��-XGLWK�/XPOH\�
&HQWUH��6FKRRO�RI�1XUVLQJ�DQG�
0LGZLIHU\��/D�7UREH�8QLYHUVLW\��
%XQGRRUD�9Ζ&�������$XVWUDOLD��
Email: 0�&XOOLQDQH#ODWUREH�HGX�DX

&RQȵLFW�RI�ΖQWHUHVW��7KH�DXWKRUV�UHSRUW�
QR�FRQȵLFWV�RI�LQWHUHVW�

5HFHLYHG�����6HSWHPEHU�������
$FFHSWHG����)HEUXDU\�����

0DVWLWLV�LV�FRPPRQO\�H[SHULHQFHG�E\�EUHDVWIHHGLQJ�ZRPHQ��:KLOH�Staphylococcus 

aureus�LV�XVXDOO\�LPSOLFDWHG�LQ�LQIHFWLRXV�PDVWLWLV��FRDJXODVH��QHJDWLYH�VWDSK\ORFRFFL�

�&R16��DUH�D�SRVVLEOH�DOWHUQDWLYH�SDWKRJHQ��7KLV�FDVH��FRQWURO�VWXG\�H[DPLQHG�WKH�

UROH�RI�&R16�LQ�PDVWLWLV�XVLQJ�LVRODWHV�FXOWXUHG�IURP�EUHDVW�PLON�RI����ZRPHQ�ZLWK�

PDVWLWLV�DQG����ZRPHQ�ZLWKRXW�PDVWLWLV��*HQH�VHTXHQFLQJ�GHWHUPLQHG�EDFWHULDO�

VSHFLHV�� DQG� UDQGRP� DPSOLȴHG� SRO\PRUSKLF� '1$� �5$3'�� DQDO\VLV� LQYHVWLJDWHG�

VWUDLQ��OHYHO� YDULDWLRQ�� 7KH�PDMRULW\� RI� &R16� LVRODWHV�ZHUH� Staphylococcus epider-

midis� ���������� ������5$3'�DQDO\VLV� LGHQWLȴHG����XQLTXH�S�bepidermidis� SURȴOHV��

ZLWK�QR�VSHFLȴF�SURȴOH�DVVRFLDWHG�ZLWK�PDVWLWLV�FDVHV�

. ( <:25' 6

PDVWLWLV��Staphylococcus epidermidis��FRDJXODVH��QHJDWLYH�VWDSK\ORFRFFL��FDVH��FRQWURO�VWXG\
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2 No clear link between S. epidermidis and mastitis

suggesting a causative role.��7KHVH�ȴQGLQJV�DUH� LQ�FRQWUDVW�ZLWK�
VWXGLHV�WKDW�IRXQG�&R16�XQUHODWHG�WR�PDVWLWLV�����7KH�LPSOLFDWLRQ�
WKDW� 6�b HSLGHUPLGLV� FRXOG� EH� D� SDWKRJHQ� LQ� PDVWLWLV� KDV� FRQVH-
TXHQFHV�IRU�WKH�DQWLELRWLF�WUHDWPHQW�RI�WKH�FRQGLWLRQ�Ȃ��DV�WKH\�DUH�
OLNHO\�WR�EH�UHVLVWDQW�WR�ȵXFOR[DFLOOLQ��WKH�XVXDO�ȴUVW��OLQH�WUHDWPHQW�
IRU�PDVWLWLV��

7KLV� VWXG\� ZDV� D� QHVWHG� FDVH��FRQWURO� GHVLJQ� H[DPLQLQJ� WKH�
UROH�RI�6�bHSLGHUPLGLV in mastitis by investigating strain variation 
WKURXJK�UDQGRP�DPSOLȴHG�SRO\PRUSKLF�'1$��5$3'��DQDO\VLV�� LQ�
LVRODWHV� FXOWXUHG� IURP� EUHDVWPLON� RI� ERWK� KHDOWK\� ZRPHQ� DQG�
WKRVH�ZLWK�PDVWLWLV�

0$7(5Ζ$/6�$1'�0(7+2'6

7KLV� ZDV� D� VXE��VWXG\� RI� WKH� Candida� DQG� Staphylococcus 
7UDQVPLVVLRQ��/RQJLWXGLQDO�(YDOXDWLRQ��&$67/(��VWXG\�������:RPHQ�
ZHUH�UHFUXLWHG� LQ�SUHJQDQF\�IURP�WZR�KRVSLWDOV� LQ�PHWURSROLWDQ�
0HOERXUQH��DQG�IROORZHG�XQWLO�HLJKW�ZHHNV�SRVWSDUWXP��ZLWK�PLON�
VDPSOHV�FROOHFWHG�LQ�KRVSLWDO�DIWHU�WKH�ELUWK�DQG�WKHQ�ZHHNO\�IRU�
IRXU�ZHHNV�SRVWSDUWXP�������0DVWLWLV�ZDV�GHȴQHG�DV�DW�OHDVW�WZR�
EUHDVW�V\PSWRPV��SDLQ��UHGQHVV�RU�OXPS��DQG�DW�OHDVW�RQH�RI�IHYHU�
RU�ȵX��OLNH�V\PSWRPV�1�&DVHV�ZHUH�ZRPHQ��nb b����ZKR�KDG�PDVWL-
WLV�DV�GHȴQHG�LQ�WKH�ȴUVW�IRXU�ZHHNV�SRVWSDUWXP��&RQWUROV��nb b����
ZHUH�PDWFKHG� LQ� WLPH� DQG� E\� UHFUXLWPHQW� VLWH� E\� VHOHFWLQJ� WKH�
QH[W�SDUWLFLSDQW�ZLWKRXW�V\PSWRPV�RI�PDVWLWLV�XS�WR�HLJKW�ZHHNV�
SRVWSDUWXP�IURP�WKH�VDPH�UHFUXLWPHQW�VLWH�DV�WKH�FDVH�

$Q�DYHUDJH�RI�ȴYH�LVRODWHV�IURP�HDFK�SDUWLFLSDQW�ZHUH�VHOHFWHG�
RQ�WKH�EDVLV�RI�PRUSKRORJ\�WR�REWDLQ�D�GLYHUVLW\�RI� LVRODWHV�DQG�
PLQLPLVH�WKH�RYHUUHSUHVHQWDWLRQ�RI�LQGLYLGXDO�FORQDO�W\SHV��&DVH�
LVRODWHV�ZHUH�FKRVHQ�IURP�PLON�RI�WKH�EUHDVW�D΍HFWHG�E\�PDVWLWLV�
ZLWKLQ� RQH� WR� WZR�GD\V� RI�PDVWLWLV� RQVHW�� &RQWURO� LVRODWHV�ZHUH�
VHOHFWHG�WR�UHSUHVHQW�PLON�IURP�ERWK�EUHDVWV�

6WXG\�LQFOXVLRQ�H[FOXVLRQ�FULWHULD�DQG�PLON�FROOHFWLRQ�SURWRFROV�
KDYH�EHHQ�SUHYLRXVO\�GHVFULEHG����0LON�VDPSOHV�ZHUH�LQRFXODWHG�
RQWR�0DF&RQNH\�DJDU� �7KHUPR�)LVKHU�6FLHQWLȴF���$IWHU�RYHUQLJKW�
LQFXEDWLRQ� DW� ��r&�� RQH� ZHOO��LVRODWHG� FRORQ\� ZDV� VXE��FXOWXUHG�
RQWR�PDQQLWRO�VDOW�DJDU��7KHUPR�)LVKHU�6FLHQWLȴF���$Q\�PDQQLWRO��
IHUPHQWLQJ�LVRODWHV��WHQWDWLYH�6�bDXUHXV��ZHUH�VXEMHFW�WR�D�FRDJX-
ODVH�WHVW��ODWH[�DJJOXWLQDWLRQ��SULRU�WR�EHLQJ�FRQVLGHUHG�WHQWDWLYH�
&R16��'1$�ZDV�H[WUDFWHG�IURP�WHQWDWLYH�&R16�LVRODWHV�XVLQJ�WKH�
0DJ1$� 3XUH� ��� V\VWHP� �5RFKH� $SSOLHG� 6FLHQFH��� ΖVRODWHV� ZHUH�
LGHQWLȴHG�WKURXJK�SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��DPSOLȴFDWLRQ�
RI�HLWKHU�WKH�6�bHSLGHUPLGLV�WXI�JHQH�RU���6�ULERVRPDO�51$�JHQH�LQ�
FDVHV�ZKHUH�WXI�JHQH�3&5�IDLOHG�WR�SURGXFH�WKH�FRUUHFW�VL]H�DP-
SOLFRQ��IROORZHG�E\�6DQJHU�'1$�VHTXHQFLQJ��$XVWUDOLDQ�*HQRPH�
5HVHDUFK�)DFLOLW\�/WG���0HOERXUQH���%DFWHULD�ZHUH�LGHQWLȴHG�WR�WKH�
VSHFLHV� OHYHO�E\� FRPSDULQJ�VHTXHQFHV� WR� WKRVH�RQ� WKH�1DWLRQDO�
&HQWHU� IRU� %LRWHFKQRORJ\� ΖQIRUPDWLRQ� *HQEDQN� GDWDEDVH� XVLQJ�
%DVLF� /RFDO�$OLJQPHQW�6HDUFK�7RRO�� XVLQJ�D�PLQLPXP�����VLPL-
ODULW\�FXW��R΍��&\FOLQJ�FRQGLWLRQV�IRU�WKH�5$3'�3&5�PL[WXUHV�ZHUH�
DGDSWHG�IURP�0DKHQWKLUDOLQJDP�HW�DO����'1$�EDQGV�RQ�5$3'�JHOV�
ZHUH� VL]HG�PDQXDOO\�� FRPSDULQJ� WR�+\SHU/DGGHU� Ζ9�'1$� ODGGHU�

VWDQGDUGV��%LROLQH���EDQGV�MXGJHG�WR�EH�RI�ORZHU�LQWHQVLW\�WKDQ�WKH�
���bES�EDQG�ZHUH�H[FOXGHG�IURP�DQDO\VLV�

'DWD�ZHUH�DQDO\VHG�XVLQJ�35Ζ0(5�9HUVLRQ���������7KH�GHJUHH�
RI�KRPRORJ\�EHWZHHQ�VDPSOHV�ZDV�FDOFXODWHG�XVLQJ�D�VLPLODULW\�
SUHVHQFH�DEVHQFH�PRGHO� DQG�D� -DFFDUG� VLPLODULW\� FRHɝFLHQW� IRU�
HDFK�EDQG�SUHVHQW�LQ�HDFK�VDPSOH��&OXVWHU�DQDO\VLV�PXOWLGLPHQ-
VLRQDO�VFDOLQJ��0'6��SORWV�ZHUH�JHQHUDWHG�WR�HQDEOH�YLVXDOLVDWLRQ�
RI�FOXVWHULQJ�RI�FDVH�DQG�FRQWURO�VDPSOHV��$Q�DQDO\VLV�RI�VLPLODU-
LW\��$126Ζ0��ZDV�FRQGXFWHG�WR�FRQȴUP�UHVXOWV�RI�WKH�0'6�SORWV��
)XUWKHU�� 5$3'�FOXVWHU� JURXSV�ZHUH�GHȴQHG�� WDNLQJ� LQWR�DFFRXQW�
WKH�5$3'�SURȴOHV�RI�ERWK�SULPHUV�WKDW�XQGHUZHQW�PDQXDO�VFRULQJ�
E\�WZR�LQGLYLGXDOV��DQG�ZHUH�DQDO\VHG�XVLQJ�6WDWD��Y����6WDWD&RUS��
ORJLVWLF� UHJUHVVLRQ� WDNLQJ� LQWR� DFFRXQW� WKH� QXPEHU� RI� VDPSOHV�
SHU�SDUWLFLSDQW�

ΖQIRUPHG� FRQVHQW� ZDV� REWDLQHG� IURP� DOO� LQGLYLGXDO� SDUWLF-
LSDQWV� LQFOXGHG� LQ� WKLV� VWXG\�� 7KLV� VWXG\� ZDV� DSSURYHG� E\� WKH�
/D� 7UREH�8QLYHUVLW\�+XPDQ� (WKLFV� &RPPLWWHH� ���Ȃ�������+XPDQ�
5HVHDUFK� (WKLFV� &RPPLWWHH� RI� WKH� 5R\DO� :RPHQȇV� +RVSLWDO�
��������� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH� RI� WKH� 8QLYHUVLW\�
RI� 0HOERXUQH� ����������� DQG� 0HGLFDO� $GYLVRU\� &RPPLWWHH� DW�
)UDQFHV�3HUU\�+RXVH�

5(68/76

7KH�PHDQ� DJH� RI� ZRPHQ� LQ� WKH�PDVWLWLV� JURXS�ZDV� ����b \HDUV�
�UDQJH���Ȃ�����DQG�WKH�FRQWUROV���b\HDUV��UDQJH���Ȃ�����\HDUV������
��������RI�FDVHV�DQG�������������RI�FRQWUROV�ZHUH�HGXFDWHG�WR�WHU-
WLDU\�OHYHO��2YHUDOO�LQ�WKH�&$67/(�VWXG\������KDG�D�FDHVDUHDQ�GH-
livery:11�FDVHV�������������DQG�FRQWUROV�������������7KHUH�ZHUH�QR�
GL΍HUHQFHV� LQ� VRFLRGHPRJUDSKLF� FKDUDFWHULVWLFV� EHWZHHQ� FDVHV�
DQG�FRQWUROV�13

$�WRWDO�RI�����EDFWHULDO�LVRODWHV�DQDO\VHG�IURP����ZRPHQ�ZKR�
GLG�QRW�GHYHORS�PDVWLWLV�FRQVLVWHG�RI�6�bHSLGHUPLGLV��nb b������������
S. hominis��nb b����������S. capitis��nb b����������DQG�S. lugdunensis 
�nb  b ��� �������$� WRWDO� RI� ���� LVRODWHV� IURP����ZRPHQ�ZLWK�PDV-
WLWLV� FRPSULVHG� 6�b HSLGHUPLGLV� �nb  b ���� ������ RI� &R16� LVRODWHG���
S�bhominis��nb b��������RI�&R16�LVRODWHG���S�bcapitis��nb b��������RI�
&R16�LVRODWHG���DQG�S�blugdunensis��nb b��������RI�&R16�LVRODWHG���
$�IXUWKHU����QRQ��&R16�LVRODWHV�ZHUH�LGHQWLȴHG�IURP�WKLV�VDPSOH��
mainly 6�bDXUHXV��nb b�����7KHVH�WHQ�6�bDXUHXV� LVRODWHV�ZHUH�IURP�
VHYHQ�SDUWLFLSDQWV�LQ�WKH�PDVWLWLV�JURXS��1RQ��&R16�EDFWHULD�ZHUH�
H[FOXGHG� IURP� IXUWKHU� DQDO\VLV�� 2YHUDOO�� ��� DQG� ��� LVRODWHV� RI�
6�bHSLGHUPLGLV�IURP�FRQWUROV�DQG�FDVHV�UHVSHFWLYHO\�ZHUH�DQDO\VHG�
E\�5$3'�3&5�

7KH������SULPHU�SURGXFHG��Ȃ���EDQGV�SHU�LVRODWH��ZLWK�����RI�
VDPSOHV�UHWXUQLQJ�PRUH�WKDQ�IRXU�'1$�EDQGV��7KH������SULPHU�
SURGXFHG��Ȃ���EDQGV�SHU�VDPSOH��ZLWK�����RI�VDPSOHV�UHWXUQ-
LQJ�PRUH� WKDQ� IRXU�'1$�EDQGV�SHU� VDPSOH��0XOWLGLPHQVLRQDO�
VFDOLQJ� SORWV� FRPSDULQJ� WKH� 5$3'� SURȴOHV� IURP� WKH� PDVWLWLV�
VDPSOHV�WR�WKRVH�ZLWK�QR�PDVWLWLV�DUH�VKRZQ�IRU�ERWK�WKH�����
DQG�����SULPHU��)LJ�b1���7KHUH�ZDV�QR�GLVWLQFW�FOXVWHULQJ�RI�FDVHV�
RU�FRQWURO� VDPSOHV��DQG�RYHUDOO�QR�GL΍HUHQFHV�ZHUH�REVHUYHG�



3M. Cullinane et al.

EHWZHHQ� WKHVH� WZR� JURXSV� IRU� HLWKHU� SULPHU� ������ $126Ζ0� R 
YDOXHb b������������VLJQLȴFDQFH�������$126Ζ0�R�YDOXHb b�������
�����VLJQLȴFDQFH��

&ODVVLȴFDWLRQ�RI�WKHVH�VDPSOHV�EDVHG�RQ�WKH�FRPELQHG�5$3'�
UHVXOWV�UHVXOWHG�LQ����5$3'�SURȴOHV��7DEOHb1���:KLOH�WKHUH�ZDV�QR�
VLJQLȴFDQW�GL΍HUHQFH�LQ�WKH�GLVWULEXWLRQ�RI�WKH�PDMRULW\�RI�SURȴOHV�

) Ζ*85( ��Ʌ0XOWLGLPHQVLRQDO�VFDOLQJ�SORW�RI�LVRODWHV�EDVHG�RQ�UDQGRP�DPSOLILHG�SRO\PRUSKLF�'1$��5$3'��SURILOHV������DQG�����
SULPHU��IRU�DOO�FDVHV�DQG�FRQWUROV�

272 primer

208 primer
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EHWZHHQ�WKH�FDVH�DQG�FRQWURO�VDPSOHV��SURȴOH��$�ZDV�PRUH�IUH-
TXHQWO\�LGHQWLȴHG�LQ�FRQWURO�VDPSOHV��Pb b��������ΖQ�DGGLWLRQ��VHY-
HUDO�SURȴOHV�ZHUH�IRXQG�WR�RQO\�RFFXU�LQ�PDVWLWLV�FDVHV���+���Ζ�DQG�
�+��� DOWKRXJK� QXPEHUV�ZHUH� WRR� ORZ� WR� VKRZ� VWDWLVWLFDO� VLJQLȴ-
FDQFH��1R�GL΍HUHQFHV�ZHUH�REVHUYHG�EHWZHHQ�WKH�OHIW�DQG�ULJKW�
EUHDVW� VDPSOHV� RI� WKRVH� ZRPHQ� ZKR� GLG� QRW� GHYHORS�PDVWLWLV�
�GDWD�QRW�VKRZQ��

'Ζ6&866Ζ21

S. epidermidis�ZDV�WKH�SULPDU\�&R16�LGHQWLȴHG�LQ�WKLV�VWXG\��IRXQG�
LQ�ERWK�PDVWLWLV�DQG�QRQ��PDVWLWLV�VDPSOHV��5$3'�DQDO\VLV�VKRZHG�
no clear link between 6�bHSLGHUPLGLV�W\SHV�DQG�DFXWH�PDVWLWLV��DO-
WKRXJK�LW�GLG�UHYHDO�D�OHYHO�RI�LQWUDVSHFLHV�GLYHUVLW\�LQ�WKH�6�bHSLGHU-
midis�LVRODWHV�W\SHG��5$3'�SURȴOH��$��EDVHG�RQ�WKH�FRPELQDWLRQ�RI�
WZR�5$3'�SDWWHUQV�ZDV�IRXQG�WR�EH�VLJQLȴFDQWO\�DVVRFLDWHG�ZLWK�
PLON�RI�ZRPHQ�ZKR�GLG�QRW�GHYHORS�PDVWLWLV��1R�5$3'�SDWWHUQ�
ZDV�IRXQG�WR�EH�VLJQLȴFDQWO\�DVVRFLDWHG�ZLWK�FDVHV�RI�PDVWLWLV��DO-
WKRXJK�WKUHH�SURȴOHV�ZHUH�IRXQG�WR�RQO\�RFFXU�LQ�PDVWLWLV�FDVHV�
�QXPEHUV�WRR�ORZ�IRU�VLJQLȴFDQFH��

2XU�UHVXOWV�DUH�LQ�DJUHHPHQW�ZLWK�RWKHUV�VXJJHVWLQJ�WKDW�6�bHSL-
dermidis� LV�QRW�DVVRFLDWHG�ZLWK�PDVWLWLV������7KH\�DOVR�DJUHH�ZLWK�
D� VPDOO��VFDOH� PHWDJHQRPLFV� VWXG\� IURP� 6SDLQ���� KRZHYHU�� WKLV�

6SDQLVK�VWXG\�ZLWK�ȴYH�FDVHV�RI�DFXWH�PDVWLWLV�FRQWUDGLFWV�HDUOLHU�
ȴQGLQJV�IURP�WKH�VDPH�JURXS�ZKLFK�VXJJHVWHG�6�bHSLGHUPLGLV�KDV�
D�SDWKRJHQLF�UROH�LQ�PDVWLWLV�EHFDXVH�WKH\�ZHUH�PRUH�OLNHO\�WR�EH�
LVRODWHG� WKDQ�6�b DXUHXV� LQ�PDVWLWLF�PLON� VDPSOHV������ 7KHVH� ODWWHU�
WZR�VWXGLHV�ZHUH�HLWKHU�VPDOO�VFDOH��nb b������RU�GLG�QRW�LQFOXGH�D�
FRQWURO�JURXS�����

)URP�D�GLVHDVH�PHFKDQLVP�YLHZSRLQW�� WKH� UROH� IRU�6�b HSLGHU-
midis�LQ�PDVWLWLV�LV�VWLOO�XQFOHDU��'HOJDGR�DQG�FROOHDJXHV�FRPSDUHG�
WKH�SRWHQWLDO�YLUXOHQFH�WUDLWV�DQG�UHVLVWDQFH�WR�DQWLELRWLFV� LQ� LVR-
ODWHV� RI� 6�b HSLGHUPLGLV� IURP�PLON� RI� ��� KHDOWK\� ZRPHQ� DQG� ���
ZRPHQ�ZLWK�PDVWLWLV��DQG�IRXQG�DQ�DVVRFLDWLRQ�EHWZHHQ�VWUDLQV�
LVRODWHG�IURP�PDVWLWLF�PLON��WKH�ELRȴOP��UHODWHG�icaD�JHQH��DQG�UH-
sistance to several antibiotics.��+RZHYHU��WKH�UHODWLRQVKLS�EHWZHHQ�
ELRȴOP�SURGXFWLRQ�DQG�PDVWLWLV� LV�XQFOHDU��7KH�GDLU\� LQGXVWU\� LV�
DFWLYH� LQ�PDVWLWLV� UHVHDUFK��\HW� WKHUH� LV�QR�HYLGHQFH�WKDW�ELRȴOP�
SURGXFWLRQ�RFFXUV�in vivo�LQ�PDPPDU\�WLVVXH��DQG�D�ERYLQH�VWXG\�
IRXQG�RYHU�����RI�6�bDXUHXV�DQG�&R16�DUH�DEOH�WR�EXLOG�ELRȴOPV��
LQGLFDWLQJ�WKLV�PD\�QRW�EH�D�NH\�IDFWRU�LQ�YLUXOHQFH����2Q�WKH�RWKHU�
KDQG��LW�KDV�DOVR�EHHQ�VXJJHVWHG�WKDW�6�bHSLGHUPLGLV��UDWKHU�WKDQ�
FDXVLQJ�PDVWLWLV��PD\�SOD\�D�SURWHFWLYH�UROH��2QH�VWXG\�IRXQG�WKDW�
RWKHU�EDFWHULD�LQ�PLON��LQFOXGLQJ�6�bHSLGHUPLGLV�LQKLELW�WKH�JURZWK�
RI�6�bDXUHXV.��

7KHUH�ZHUH� VHYHUDO� OLPLWDWLRQV� WR� RXU� VWXG\�� )LUVW�� WKHUH� DUH�
PRUH� GHȴQHG� JHQRW\SLQJ� WHFKQLTXHV� WKDW� FRXOG� KDYH� EHHQ�

7$%/(��ɅStaphylococcus epidermidis�5$3'�SURȴOH�W\SHV�DQDO\VHG�E\�SDUWLFLSDQW�JURXS

5$3'�SURȴOH

0DVWLWLV�FDVHV��nb b��� &RQWUROV��nb b���

P��YDOXH†
1XPEHU�RI�
SDUWLFLSDQWV 1XPEHU�RI�VDPSOHV

1XPEHU�RI�
SDUWLFLSDQWV 1XPEHU�RI�VDPSOHV

�$ ��������� ��������� ���������� ���������� �����

1B ��������� ���������� ���������� ���������� �����

1C ��������� �������� ��������� �������� �����

1D - 1' ��������� �������� �����
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�) �������� �������� ��������� �������� �����

�* ��������� �������� �������� �������� �����

1H ��������� ���������� - 1' �����

1I ��������� �������� - 1' �����

�% - 1' ��������� �������� �����

�Ζ �������� �������� - 1' �����

�$ ��������� �������� �������� �������� �����

3B ��������� �������� ��������� �������� �����

�$ �������� �������� �������� �������� �����

�+ �������� �������� - 1' �����

5DUH�W\SHV‡ 13 �� � 6

Total �� ��§ 16 ��§

%ROG�LQGLFDWHV�P��������

1'��QRW�GHWHFWHG��5$3'��UDQGRP�DPSOLȴHG�SRO\PRUSKLF�'1$�
†/RJLVWLF�UHJUHVVLRQ�WDNLQJ�LQWR�DFFRXQW�PXOWLSOH�VDPSOHV�SHU�SDUWLFLSDQW�
‡2QO\�GHWHFWHG�RQFH�LQ�WKLV�VWXG\�
§5$3'�SURȴOH�FRXOG�QRW�EH�REWDLQHG�IRU�RQH�VDPSOH�
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H[SORUHG� IRU� WKLV� ZRUN� VXFK� DV� SXOVHG��ȴHOG� JHO� HOHFWURSKRUH-
VLV��PXOWL��ORFXV� VHTXHQFH� W\SLQJ�RU�JHQRPLF� VHTXHQFLQJ������� al-
WKRXJK�5$3'�W\SLQJ�KDV�SUHYLRXVO\�EHHQ�VXFFHVVIXOO\�XVHG�LQ�WKLV�
FRQWH[W����7KH�SULPDU\�EDFWHULD�LVRODWHG�IURP�VDPSOHV�ZDV�6�bHSL-
dermidis,�DQG�DV�VXFK�ZH�FDQQRW�FRPPHQW�XSRQ�WKH�DVVRFLDWLRQ�
RI�RWKHU�&R16�DQG�PDVWLWLV��7KLV�EHLQJ�VDLG�� WKH�SURWRFRO� LPSOH-
PHQWHG�IRU�&R16�LVRODWLRQ�VKRXOG�QRW�IDYRXU�6�bHSLGHUPLGLV�JURZWK�
RYHU�RWKHU�UHODWHG�VSHFLHV�

2YHUDOO� WKLV� VWXG\� GLG� QRW� ȴQG� HYLGHQFH� RI� DQ� DVVRFLDWLRQ� EH-
tween S. epidermidis�DQG�PDVWLWLV��KRZHYHU��JLYHQ�WKH�LQWUDVSHFLHV�GL-
versity seen in 6�bHSLGHUPLGLV�LVRODWHG�IURP�KXPDQ�EUHDVW�PLON��PRUH�
UHVHDUFK�LV�ZDUUDQWHG�WR�GHWHUPLQH�ZKHWKHU�SDUWLFXODU�VWUDLQV�PD\�
SURYLGH�D�SRVVLEOH�SURWHFWLYH�H΍HFW�RU�SOD\�D�SDWKRJHQLF�UROH�
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RI� WKH�:LOH\� �� /D�7UREH�8QLYHUVLW\�DJUHHPHQW�YLD� WKH�&RXQFLO�RI�
$XVWUDOLDQ�8QLYHUVLW\�/LEUDULDQV�

5()(5(1&(6

� ��� $PLU�/+��)RUVWHU�'$��/XPOH\�-�et al��$�GHVFULSWLYH�VWXG\�RI�PDVWLWLV�
LQ�$XVWUDOLDQ�EUHDVWIHHGLQJ�ZRPHQ��LQFLGHQFH�DQG�GHWHUPLQDQWV��
BMC Public Health�������7�����

� ��� $[HOVVRQ�'��%ORPEHUJ�0��3UHYDOHQFH�RI�SRVWSDUWXP�LQIHFWLRQV��D�
SRSXODWLRQ��EDVHG�REVHUYDWLRQDO�VWXG\��Acta Obstet Gynecol Scand 
������93����������Ȃ�������KWWSV���GRL�RUJ���������DRJV������.

� ��� .YLVW�/-�� /DUVVRQ�%:��+DOO��/RUG�0/�et al�� 7KH� UROH�RI�EDFWHULD� LQ�
ODFWDWLRQDO�PDVWLWLV�DQG�VRPH�FRQVLGHUDWLRQV�RI�WKH�XVH�RI�DQWL-
biotic treatment. ΖQW� %UHDVWIHHG� -� ������3�� ��� ����������������� >SLL@�
KWWSV���GRL�RUJ�������������������������� >SXEOLVKHG� 2QOLQH� )LUVW��
����������@�

� ��� 5LPROGL�6*��3LOHUL�3��0D]]RFFR�0Ζ�et al��7KH�UROH�RI�6WDSK\ORFRFFXV�
DXUHXV�LQ�PDVWLWLV���$�PXOWLGLVFLSOLQDU\�ZRUNLQJ�JURXS�H[SHULHQFH��
J Hum Lact� ������36����� ���Ȃ������ KWWSV���GRL�RUJ���������������
�������������>SXEOLVKHG�2QOLQH�)LUVW������������@�

� ��� +XDQJ�06��&KHQJ�&&��7VHQJ�6<�et al. Most commensally bacterial 
VWUDLQV�LQ�KXPDQ�PLON�RI�KHDOWK\�PRWKHUV�GLVSOD\�PXOWLSOH�DQWLEL-
otic resistance. Microbiologyopen�������������H�������KWWSV���GRL�
RUJ���������PER������>SXEOLVKHG�2QOLQH�)LUVW������������@�

� ��� %HFNHU� .�� +HLOPDQQ� &�� 3HWHUV� *�� &RDJXODVH��QHJDWLYH� VWDSK-
ylococci. Clin Microbiol Rev� ������ 27����� ���Ȃ������ KWWSV���GRL�
RUJ���������&05�����������.

� ��� 'HOJDGR�6��$UUR\R�5��0DUW¯Q�5�et al��3&5��'**(�DVVHVVPHQW�RI�WKH�
EDFWHULDO�GLYHUVLW\�RI�EUHDVW�PLON�LQ�ZRPHQ�ZLWK�ODFWDWLRQDO�LQIHF-
tious mastitis. %0&�ΖQIHFW�'LV�������������

� ��� 'HOJDGR�6��$UUR\R�5��-LP«QH]�(�et al��6WDSK\ORFRFFXV�HSLGHUPLGLV�
VWUDLQV� LVRODWHG�IURP�EUHDVW�PLON�RI�ZRPHQ�VX΍HULQJ� LQIHFWLRXV�
PDVWLWLV�� SRWHQWLDO� YLUXOHQFH� WUDLWV� DQG� UHVLVWDQFH� WR� DQWLELRWLFV��
BMC Microbiol�������������

� ��� $PLU� /+�� 7KH� $FDGHP\� RI� %UHDVWIHHGLQJ� 0HGLFLQH� 3URWRFRO�
&RPPLWWHH��$%0�FOLQLFDO�SURWRFRO������PDVWLWLV�� UHYLVLRQ��0DUFK�
������%UHDVWIHHG�0HG������9�������������

����� $PLU� /+�� &XOOLQDQH� 0�� *DUODQG� 60� et al�� 7KH� UROH� RI� PLFUR��
RUJDQLVPV� �Staphylococcus aureus� DQG� Candida albicans�� LQ�
WKH� SDWKRJHQHVLV� RI� EUHDVW� SDLQ� DQG� LQIHFWLRQ� LQ� ODFWDWLQJ�
ZRPHQ�� VWXG\�SURWRFRO��BMC Pregnancy Childbirth� ������11�� ����
������������������� >SLL@� KWWSV���GRL�RUJ��������������������������� 
>SXEOLVKHG�2QOLQH�)LUVW������������@�

����� $PLU� /+�� 'RQDWK� 60�� *DUODQG� 60� et al�� 'RHV� &DQGLGD� DQG�RU�
6WDSK\ORFRFFXV�SOD\�D�UROH�LQ�QLSSOH�DQG�EUHDVW�SDLQ�LQ�ODFWDWLRQ"�$�
FRKRUW�VWXG\�LQ�0HOERXUQH��$XVWUDOLD��BMJ Open�������3��H�������

����� 0DKHQWKLUDOLQJDP�(�� &DPSEHOO�0(�� )RVWHU� -� et al�� 5DQGRP�DP-
SOLȴHG�SRO\PRUSKLF�'1$�W\SLQJ�RI�3VHXGRPRQDV�DHUXJLQRVD�LVR-
ODWHV�UHFRYHUHG�IURP�SDWLHQWV�ZLWK�F\VWLF�ȴEURVLV��J Clin Microbiol 
������34���������Ȃ������

����� &XOOLQDQH�0��$PLU�/+��'RQDWK�60�et al��'HWHUPLQDQWV�RI�PDVWLWLV�
LQ�ZRPHQ� LQ� WKH�&$67/(� VWXG\�� D� FRKRUW� VWXG\��BMC Fam Pract 
������16�������KWWSV���GRL�RUJ���������V��������������������.

����� 2VWHUPDQ�./��5DKP�9$��/DFWDWLRQ�PDVWLWLV��EDFWHULDO�FXOWLYDWLRQ�RI�
EUHDVW�PLON��V\PSWRPV��WUHDWPHQW�DQG�RXWFRPH��J Hum Lact�������
16��������Ȃ�����

����� -LPHQH]�(��GH�$QGUHV�-��0DQULTXH�0�et al. Metagenomic analysis 
RI�PLON�RI�KHDOWK\�DQG�PDVWLWLV��VX΍HULQJ�ZRPHQ��J Hum Lact�������
31��������Ȃ������KWWSV���GRL�RUJ���������������������������.

����� 0HGLDQR� 3�� )HUQ£QGH]� /�� -LP«QH]� (� et al��0LFURELDO� GLYHUVLW\� LQ�
PLON�RI�ZRPHQ�ZLWK�PDVWLWLV��3RWHQWLDO�UROH�RI�FRDJXODVH��QHJDWLYH�
6WDSK\ORFRFFL��9LULGDQV�*URXS�6WUHSWRFRFFL��DQG�&RU\QHEDFWHULD��J 
Hum Lact�������33��������Ȃ�����

����� 6FKRQERUQ�6��:HQWH�1��3DGXFK�-+�et al��ΖQ�YLWUR�DELOLW\�RI�PDVWLWLV�
FDXVLQJ�SDWKRJHQV�WR�IRUP�ELRȴOPV��J Dairy Res����������������Ȃ�
�����KWWSV���GRL�RUJ���������6������������������.

����� +HLNNLOD�03��6DULV�3(-��ΖQKLELWLRQ�RI�Staphylococcus aureus�E\�WKH�FRP-
PHQVDO�EDFWHULD�RI�KXPDQ�PLON��J Appl Microbiol�������95��������Ȃ�����

����� &KHULȴ� 6�� %\O� %��'HSODQR�$�et al�� &RPSDUDWLYH� HSLGHPLRORJ\� RI�
6WDSK\ORFRFFXV�HSLGHUPLGLV�LVRODWHV�IURP�SDWLHQWV�ZLWK�FDWKHWHU��
UHODWHG�EDFWHUHPLD�DQG�IURP�KHDOWK\�YROXQWHHUV��J Clin Microbiol 
������51���������Ȃ�������KWWSV���GRL�RUJ���������-&0�����������.

����� &DVH\�$/��:RUWKLQJWRQ�7��&DGGLFN�-0�et al��5$3'�IRU�WKH�W\SLQJ�RI�
FRDJXODVH��QHJDWLYH� VWDSK\ORFRFFL� LPSOLFDWHG� LQ� FDWKHWHU��UHODWHG�
EORRGVWUHDP�LQIHFWLRQ�� -� ΖQIHFW�������52��������Ȃ������KWWSV���GRL�
RUJ���������M�MLQI������������.


