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7�	�  � �-�4����89:�1;� <�=>?� ���@�	���� ��������A�4�B����C�D�	�Enterococcus faecalis  ��� �2������E)��!���4�F!���4��

�G#� )H,��=?�� )HF4@�� /)�I����A�4�B���� ���D	��J���� ;�&	?� ���K?� �� ��L)M,0N��� ��2�	O,��� ��F4;���P)-�!���@�	���� ������ .�E�	�

�	�,���Q�M��G� ��R�	�N�� ��L),�� .��4��P�7�I��S��)��� ��L4 �T��� )�U��VF�/)�I�A�F ����T��!�� �F�������7=2W��X	
�-��F�
���),���S��)���� �Y� Z�W�%�M��� '[���G��D	���� J������ ��� '� ��0)\��� �F������ 7=2W ;�&	,L1X108 CFU �7=2W���\�)\��� �F������

;�&	,L1X109 CFU )�  L�	��� �F�������� 7=2K# �;�&	,L1X1010 CFU� ���L),� C? ��	�	I���A)�+���� �� ��L� ��R	����A)#]���E�	�^
A�	,O���1+[� /)�I��� ��K�	V,��� �O>�� � ��� � ��� ���� Q�M��� ��L� �� ��  'B� %�2�� ����B������B��. C�D�	�� ��0�QU),=���A	H_  

��������A�4�B��� ��@�	��� G��D	����1;���� ��L  �F  +`#���� ��0)�����A)#]� ��\�,��� L��),� E)Va ��4��), �CM`?��E)V,W���%�2��
�7��V#�)��I0� )� � ��B��A)#]� %�2���b)cd�e)H,��� ����L � H_�4 	�c,�� ���G=:����SR��?�� ���V���� �\��K���A�	\M�����V��� 	M= ���)�+M

����B��  )�&$��M���4�,������B���A	H_  ��B���A)���=���X4)Hf��� �Q�	�����)�+M���A���(Apoptosis) Q�M������Z�)\���������=F �70)&�
A)#]� ���I=�� )F� 'BVL�X�d�	\&� �)�!�� �=F� � �� Q�M��� �� .������ ��F)=�����F)#�� ���6� )H�� /)�I���4��P� / � �-�4�� ��89:� ���Q,=,I0

�)F� ;�&�	,L�G��	�,���Q�M��� �=F� ��R	����A�	�c,���4�H_� ���Ca	�)L���� J������ ��� ���G#�A�����%�I?�G,����G��D	A)0���W g	[� 
/�5	�����/�	hO���'\���/���F�+ #̀ ��@�	������������A�4�B�������D	� �T�F����L)2���i�,�?OK?� ;�)�+M���A��Q�	����.  
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Abstract 

 
This study was carried to isolate and identificate of Enterococcus. faecalis from s mall intestine and cecum of quails by 

culturing on differential and selective media. The concentration of E. faecalis suspension was fixed for experimental infection. 
Quails divided randomly into four groups, the first group considered as control group, the other groups injected with 0.5 ml of 
bacterial suspension as following: second group 1X108 CFU, the third group injected with 1X109 CFU, and the forth group 
injected with 1X1010 CFU. The clinical signs and pathological changes of heart, liver and kidney were observed at 3, 7, 14 and 
21 days after infection. The results showed identification of E. faecalis after culturing and isolation of it. The gross lesions 
represented by opacity of pericardium, heart hypertrophy and liver infarction, histopathological lesions include beginning of 
endocarditis, severe fatty changes with localized recent thrombus and severe necrosis in liver, and cell swelling of epithelium 
lining renal tubules and apoptosis in kidney. The histopathological changes were more severe at 3 and 7 days post infection. 
This study concludes that quails have a strong defense and immune mechanism despite the appearance of pathological changes 
with high concentrations of bacterial suspension which cause death in other animals such as mice and rats, also E.faecalis 
possesses the ability to induce apoptosis.  

 

Available online at http://www.vetmedmosul.org/ijvs 
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;��,� CK� � 	U)P/)�I�� �F � ��4�	W� ��)
LT ��� ��4��
 
g	[!� �F  + #̀ � �� k�`:� ���H-k?�U)# 	��B��X  G#�� �K>

�GF)=����@)H�������)���/)I0l�� ���/)�I���m���U��#  i�9� ��=��
�E�9a�G#�<(��1)OP!� �n)�����m�L� 'D)��� �H#� �I���4)�&� �

�%�&	,���G#N^ =a �k0�T )=��),�O��� �� ��0������ 	()=����G#�k=�A 
1)(.  

� /)�I��� 4��P� �	�,?�)H=�� ��R	���� A)��I���� ��� ������
� i�?� �()[� ����D	����� �������� X)=2��� G#� ����,?� G,��1+[

������
��� C�D�	��)L� 89:� b	�?�� $�I&),��� e	B��� kR	�?
(Normal flora) ��4��
����/���K����/)I0N��G#)H= �A�4�B���

� �������Enterococcus spp. � ���0���2��� )�B�	V�N���+�0���)I��
(E.coli) )2(.  

� ���?C�D�	� �������� A�4�B��� F����� T�� �D �A�4�B���
��K�I�� Streptococcus ��SU)d�'BVL� ��������A�4�B���� ����,?

��	��� '�)F� 	�,�?�� �������� �h�L�G#� 	V,=��pathogen �CH�
 �=F 	#�?�b�	_�S��'[��,?����G�),�)L��GF)=����o��\,�����)H�N�

��R	����A)L)(N�� ��� ������ )(3,2� ��A�4�B����C�D�	�� 	�,�?�
�����\& ��W �������D	��A)R	����D+D�	  '2,=? G#)�OV,I���A 

(Nosocomial) (6-4)� ������K��� A��)`���� ���)2�� 	,F� �����
n+����G#��L��(�'BV��)���X	#�,��� (7).  

/� � ��� 	\& p� %"��0qL� �L)(N�� �� B����������� A�4� 
r�K? � "�0� �
-��LE. faecalis � )� A)L)(.� �,����)H��aq#� ��2

�
-��L�%�I,? � "�0E.faecium �g	[!�� "��0!)L� �L)(.�� )� 
�X4�)0� 	�,�,#(4)� �����L)2��� ��@�	���� �������� A�4�B���� C�D�	���

 T�F@�	#^ �X��	R� '���F� '\�?� ����[�n4)[�����(Virulence 
factors) �G#� 	D)B,�)L� o�?	?�� ��R�	�N�� r��W^� G#� s	,V?

�� ���)2���g	[N��C�D�	����S�� t#)=,����<�`������F)#���� ���]
��R	����A)#]�� ����?��CI��� �X	d)��� 	�a� ���X	d)���X4�>L

�'�������89:�����e)H,�N���
-��L��)I&� �	L�I�� �)�+M���n4)[
(Extracellular superoxide) ���� 1)W� (Hemolysine) ������

� S��,��(Aggregation substances) �i��B�?���+��� m�)W�
(Lipoteichoic acid) � ��?�	���� ��)K��� A)��;0!��Protease 

� ;��0�4���)H���(Hyluronidase) � ��-��	,B����(Bacteriocine) 
� �F  +`#���;a�� ;&	�,���� *)>,�N�� T�F� C�D�	���� 89:� X4

�CI��)L���I0!��m�L(8).  
 '[�?� ��������A�4�B���� ���D	���@�	��� �CI����J�	P� �F

�� u�	���� �
-��L� ��� E��H���� CO��������� �� %�I?������I��
(Septicemia) � n)����� G#�*�	,[)L� )H�� v�I?� G,��� AN)K��� G#

X4)H_ �%�2��� b)cd� e)H,��� %�I?� ��� � � �������� A)L)a;��
(Endocarditis) �  �)�:+&(10,9)� ��%�2���b)cd�e)H,��� '>K�
� /�B?� )��=F�L)(.� ��)K��� 7K?� 'BV�)L� �������� A�4�B��)L

(Subacute) �� �� ��;��(Chronic)� ��%�I?� ��W�G#L�"��0��m�
�������� A�4�B��� 	M0 $ � GF)�� �w)����� ���?

(Encephalomalacia) CK���� n�	#� x�	# � G# (11). ���2�� �	f0�
�Aq?4�� /)�I���4��P�G#�C�D�	����89:� ��R�	���1�W�A)-�4���

�-�4����89: T�� ���L)�� �#	�� 89: �T�F�C�D�	���r��W^ �Q�M��
���	�?� )��L),� �	���.  
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�/)�I���4��P� �L	�,���89:�G#�7��M,-�(Japanese quails) 
 	��L�� � ��L� 7W��	?� /�@�qL�� ��y�  - ��� a�	� � C?

T�F� 1�>K�� ��F�4;��� r�K���� �h�:� ��� /)�I��� m�L /  CI�
�`W��g�=�0�r�KL m���� /���K���7�L��=R)W�G# �SL),������B�

� %
���$	
����– C?� t2O��� ��L�� '(����� ���)� � ��L	?�x�	# 
/)�I�� �X4�	K��� ��4�� Z�W� ��� ��-)��� ��	�,M�� b�	_� G#

XE)R.�� <������E)��)L�A��@� ���P ,���X	,#�L	�.  
  

��	������01���   
1;F�C? ��@�	������������A�4�B����C�D�	� �4�F ��E)�� ���

	
L� /)�I��� 4��P�7�R��� ��2��� �2 N;���A �S�20� *	�� G#
%�2����w)���� (Brain heart infusion broth BHIB) 7=`W CD 

L� X4�	W� ��4���° � X������  CD �F)-A9[  �k=�� �KI�
� GB0�&)���� 4)& � o-�� T�F� 7F4@�(MacConkey agar) 

��R�7 �X4�	W� ��4�L� �=R)K�)L�� ° � X������  CD �F)-
4)& �o-��T�F�7F4@��k=�� �KI��A9[  ��� ��@  �(Azide 

blood agar) o-�� ��� �4����(Edward blood agar) )�P)-� 
��2�	O? (�R��7 � X4�	W� ��4�L� �=R)K�)L�� ° � X������ 
�F)- ��	B��� �c�>L�7c�(�(Gram's stain) A9[ �CD A)KI� 

H=�) �T�F�7F4@��� o-���������A�4�B����C�D�	���GL)M,0N� 
Enterococcus agar C? CD [��E�	���C�D�	���� ��;F� ��0�4)�, G#

�w)�����S�20�*	��o-�%�2��� k��^�b)`� )�
��� v��  NaCl 
;�&	,L %6 CD 7�	�  �� �
-��L� ����W���B��� A�4)�,[NzK# 

API 20 Strep ) �&	dbioMérieux ��I0	O��( J������ z�MV,�� 
)12( �A)�	B-� )H�#� A�	�W� T�F� o�	V��� �9:� $�,K�� Z�W

1)��,-N�� �2�	P� %IW� ���D	���� 7O�R  �o-���� T��� ��2=��
CD�zKO���SL),��� 'U)I�� ��A�	�K���T���7O�R �o�	V��� �`W

�X���� �CD�A)F)-�X���� �`W��<d��B���7O�R �� ��� �F)-
 	�A ���,=��� ��� ����� E�	�^� C?� G��D	���� $��K��(Viable 

bacterial count) ��	I���� ;��)�� �2�	P�%IW(Miles & Misra) 
)13( �M,-)L� *	�� ��� ��4)VF�<�#)M?� �BHIB �T�F�7F4@�

%�2���� w)����� S�20�4)& � o-� (BHI agar) �*)�P!�� 7�R��
� X4�	W� ��4�L� �=R)K�)L�� ° � X������  �F C? CD �F)-

J�P�'&�G#�A�	��,I��� )H?N����e)IW� ):;�&�	?����K,�.  
 

��������������  
7�I� y� � 	�P)�U��VF� /)�-  	��L�� �� � T���L4 � 

�S���L�S��)���� 	�P� � �F����  'B��T�F�1�>K���C?� /�� ��L
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���@�	������������A�4�B����C�D�	��J��������O�,M��;�&�	?A�F 
�F������ T��!� G��IO��� v���)L� 7=2W�� X	
�-� �F���� 

���0)\����F�������7=2W��;�&	,L�G��D	����J����)L1X108 CFU 
� �\�)\��� �F������� 7=2W�� ;�&	,L1X109 CFU ��F������� )� 

� 7=2K#� ��L�	��� ;�&	,L1X1010 CFU 70)&� �#)& "	��� 
�0�2K���  C�KL�Y�  '�� L�)��M���<���,G.  

�X���� �fW+����7K?� /)�I���4��P�7&	?�� �C?�Z�W� ��
�A�	,O���1+[� ',2��� ��� ���� � ��� �L���� Q�M��� ����L�

�C?� ��	�	I���A)�+����4�H_E�	�^ �	V,��� �O>����� ��K �fW+
���0)�����A�	�c,���7�R������B������B����%�2������n5)�0�A9[ �

� 1�)�,���� {4����� ���)�4�O��� 1��K�� G#�� %�	�	�?� C?� CD
A)=���� ��c�>L� )Hc�(�� ���I=��� SP)2���� 	�`K?�

��-��!�������I&�?)��H�� (14). 
 C?X�)F^ �C�D�	���1;FE.faecalis 9[qL�i�5� ���2���A)KI�

 ��%�2���'[�� G#�)HF4@� %�2����w)�����S�20�*	� BHI broth 
7fOW� � X4�	W� ��4�L� �=R)K�)L��° � X������ �7F4@� CD

 T�FG��!�� 1;���� G#�7��M,-�� G,��� P)-�!�� �#)& �7c�(�
� �	B��� �c�>LGram's stain �����W���B��� A�4)�,[N�� 7�	���

��M,-)L zK# API 20 Strep )��(.  
  
�/��&��  

  
�����	������01  

_ �A�4�B���� C�D�	�� ��0� G��D	���� 1;���� QU),0� A	H
�T��� E) �̀L� A�	��,I�� 'BVL� ��L)M,0N�� P)-�!�� T�F� �������
�C�KL�E)`�L�A�	��,I������@ �����4)& �o-��T�F�/��������)�4

� �4����� ���� o-�� T�F� |�L���� | 4)� 'BV��� (�A�	��,I��
�E�	�W– L����| 4�C�KL�X�	O=����=L�o-��T�F�|�)'BV�� � (��
_ � )�&�70)&� 5�� �	B��� �c�(� S�� )����� +F)O?� C�D�	���� A	H

A�4�B�� 'BVL +-�'Bd�T�F��n��@ ��X�	O=�X	�>�� '-� �)�  
���,0 zK# � o�	dAPI 20 Strep � G,���XE�	�� T�F� ��,�?

�A)��,K�����0�����A�	�c,�� A�	�K�� A	H_q# /  G:���;����"�0 
����������A�4�B�����@�	��  ��I=Lpp% ����,0�%,B?�Z�W %���

�� %�)-� ��X	�W� 'B o�	V�)L %IW � 	�c,��0����G ���4�� T�F
zKO�)L� �()M��� ���,=�� �/4)2��� GU)H=��� C�	��� %IK�� CD

�C�D�	��)L�})M���7-	HO�)L)'BV�� �.(  
w)����� S�20�*	�� o-��G#� C�D�	���� ��;F� ��0�4)�,[�� ��L 

%�2��� k��^� b)`� )�
��� v�� NaCl ;�&	,L %6 �4�H_
X4)BFTurbidity w)����� S�20� *	�� o-�� S�� �04)2� %�2��� 

k��^�b)`� ;�&	,L�)�
���v�� %6 "�4;����	�a.  
  

������������+���  
_ ����M���� /)�I���4��P�A	H�7�\�?� ��	�	-�A)�+FL ��2

E��;0N��� 1��M���� ~�	��� •�O0�� P)V0 �-�4���� X	,#� ���P 
4��
����W �	H_ � ��)L�n�;���1)H-^.  

�
%�
�����
���������
2���  
� ��L� ��K�	V,��� �O>���E�	� �̂C?� � �� � ��� ���� ���� ��

�A	H_�� �D+\��� ;�&�	,�)L�G��D	���� J����)L�/)�I���4��P� �2W
� A�	�c,���=F ��� ;�&	,1X109 CFU � )H0 � N^�;�&	,L� �d � 70)&

1X1010 CFU A�	,O��� �=F �� ��� � ����L �� Q�M�� 7�\�?
L�� CM`,�T��� k0��� 	�c?�� 4��),��� E)Va� ��),F�� %�2��� /)2,W�

G��	& C,�� )'BV�� � (�E)V,W�Infarction �e�Kd /)2,W�� 
���B��)'BV�� � ( �F  + #̀���B���/)2,W���CM ?̀.  
  

2����
��&����
���������  
3�,��  

� �����G#�%�2��� ���I=���SP)2����A	H_ � � �� � ���  ��L
Q�M�� )0)2,W�����`���� b)��!�� ��L� �������� A�	��V��� G#� A

�)�+M���u)V?4����L)H,�N� L����;���A�	�)c��)L���\�,����A)���,
	�c,��� �F�+ #̀� )�	,B���� �� G=:��� G# ���`���� )�+M���G���: 

����2�� �=F ��;�&	,1X109 CFU )'BV�� j(� ��A�	�c,��� A4	B?
�)2L)-�X4�&9����=F ������� �Q�M�����# �F  +`Q�;? �b)��!�
b;=�������`��� )'BV�� �( X�d�A���@�� �A)#]��=F ��F������

�;�&	,L�7=2W�G,����\�)\��1X1010 CFU G��D	����J��������.   
   
#����  

�J����)L� /�2K���� /)�I��� ��B�� ���I=��� SP)2���� A	H_ 
G��D	��� ;�&	,�)L1X109 CFU ��� ����� 4�,��� $��M�����V 

����/)2,W���4� �$;&	���� =F�A)�0)������ Q�M������Z�)\������� 
�Q�	���$��[�A��� �F�+`#(Apoptosis) )'BV�� y(����=F�

������ ���� 4�&9����A)#N��A4	B?X )O�- )H�W)( �G=:��	�c?
���d �SR��? � �\��K��� X	\M��Recent thrombus ���4��)L

$;&	��� ��L)H,�N��)�+M���u)V?4�� ���4����1�W$;&	���  +`#
 �F	M0 ����B��� )�+M�� )'BV�� p( �� 89:� 70)&A�	�c,�� �	\&�

)W�R� �=F L�7=2W�G,�����,F�������)�;�&	,� 1X109 CFU � 
1X1010 CFU� �� ��� �=F�)� �� ��L �Q�M���'� �A�	�c,���70)B#

7�\�? L�) tB=,���$��O���<�O
4�?� ��M\?�S�� ����B��� )�+M��
����� ��F�!�� /�4����L)H,�N�� )�+M��� u)V?4��� ��� 

)L�	,;�&1X109 CFU )'BV�� ��(.  
  
�
����   

� /)�I��� ���B�� ���I=��� SP)2���� A	H_  ��L)� � �D+D  ��
Q�M�� �;�&	,�)L�7=2W�G,��1X109 CFU ��R	��A�	�c?� ���� 
7�\�? �)L� 4�,��)�+M���$��M ��4)Hf�� ����B���A)���=��� �=
���� 

���0��������()2�� S�����������F�!��/)2,W� � �$��[�A��Q�	�� 
)'BV�� ��(� ��=F� )�  )�!� � ���� � ��� �$��M��� 4�,��� /)B#

S�� �d  L� ��\�,���� ��L)H,�N�� )�+M��� u)V?4�A�	�)c��) 
(Heterophiles) )'BV�� ��( .  
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'BV�� �: �GL)M,0N��o-���(Edward agar).  
  

  
  

'BV�� � :� GL)M,0N�� o-���(Enterococcus agar) ��	Hf
m�L�� /��L� ����D	���� A�	��,I��� �A�	��,I���� 	Hf�

�E�	�W�����D	���– /�������=L C�KL | 4 |�L���.  
  

  
  

'BV�� � :�o�	d�zK#API 20 Strep ����W���B���A�4)�,[+� 
 ��L�� �F)- �� A�	�K��� T��� ��2=��� )�	,B���� �#)R�� ��?�	Hf

�A)��,K��� ��0�����A�	�c,�� �A�	�K���� � �������� ���,=���%,B?�
���� 'O-!)L� ���,=��� ��4�� G#� ���)I�S�� GU)H=��� ������ /4)2�

� C�D�	���� 89HL� })M��� 7-	HO�����,=��� 7=�L� 5� �A�4�B���
���@�	�����������E. faecalis  ��I=Lpp%. 

  

 
 

'BV�� �: %�2��� /)2,W� )€( �k0��� 	�c?��4��),���E)Va� ��),F�
��� G��	&� T��C, ��������� A�4�B��)L� Q�M�� /)�-� 	�P� G#
;�&	,L���@�	���1X1010 CFU �������=F�� Q�M�����.   
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'BV�� � :E)V,W� Infarction ��B�� )€(�Q�M�� /)�-� 	�P� G#
;�&	,L���@�	���� ��������A�4�B��)L1X1010 CFU � ����� �=F�� 

Q�M�����.  
  

  
  

'BV�� j: )%�2��( ���� A�	��V��� G#� A)0)2,W��b)��!�� ��L� ����
���`��� ����2�� �A�	�)c��)L� ��\�,���� ��L)H,�N�� )�+M��� u)V?4��

)�	,B���� ��� A)���,L� ���;�� •� ���;�&	,L�Q�M�� /)�-� 	�

1X109 CFU  ��L�� Q�M�������� 90X.  

  
  

'BV�� �: )%�2��( � ���`����b)��!��Q�;?�����2��• ��/)�-� 	�

�;�&	,L�Q�M�1X109 CFU  ��L�� Q�M�������� 90X.  

  

  
  

'BV�� y: )��B��( ���V��� $��M��� 4�,��• �$��M��� A�����
� Q�	����•• )2,W��� $;&	���� ��4���� /�A)�0)�����••• ��	�

M�� /)�-�� ;�&	,�� Q1X109 CFU Q�M��� ��� Z�)\��� ����� �=F 

90X.  
  

  
  

'BV�� p: )��B��( ���	�c,�������B���)�+M���	M0��G=:�‚ SR��?� 
$;&	���� ��4��)L� �\��K��� X	\M��‚‚ �L)H,�N�� )�+M��� u)V?4��� 

$;&	���� ��4����1�W‚‚‚ �M�� /)�-�	�
��;�&	,��Q1X1010 
CFU ������=F14 Q�M����� 56X.  
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'BV�� ��: )��B��( <�OP� $��#� tB=?‚ �)�+M��� u)V?4��
��L)H,�N�‚‚ �M�� /)�-�	�
��;�&	,��Q1X109 CFU ����� �=F 

21  ��Q�M�� 370X.  
   

  
  

'BV�� ��: )���B��( ��=
����� ��4)Hf��� )�+M��� $��M��� 4�,��
����B���A)���=��‚ Q�	�����$��M���A�����S�‚‚ ���F�!��/)2,W��

�������‚‚‚ 
�M�� /)�-� 	��� ;�&	,��Q1X109 CFU ������ �=F
Q�M������Z�)\�� 370X.  

   
�45�&���  

  
� /)�I��� 4��P� 	�,�?	R)K��� 7����� G# �A)0���K��� ��

��W� 	c>�� i�5�� X������ ��	�,M���)H ��� '��2��� )H&+H,-��<�� 
��̀ 0�)H )�W�X4����S�	I��)H? ���L	,��� ����2��� �O�B����X	�>2��

�O�,M����b�	f���S��)HO�B?�.  
���� A9[ � G,��� ��;���� /�� G��D	���� 1;���� QU),0� A	H_ 

�� X�U)F� G:� /)�I��� 4��
�� 4�F!�� �� �2������ E)��!��"�=

� ��@�	������������A�4�B���E.faecalis �P)-�!��T�F�)HF4@���L
�E�	�^�� �	B��� �c�>L� )Hc�(�� ��L)M,0N��� ��2�	O,��� ��F4;��

zK# API 20 Strep �"��0 ���L�����U)I����:�"�=����9:�/��Z�W
� ��\W)���� 8	&5� )�� S�� JO,�� �9:�� g	[!�� �������� A�4�B��� )

17,16,15,8.(  
  

  
  

'BV�� ��: )���B��( V���$��M��� 4�,�����‚ �)�+M���u)V?4��S�
A�	�)c��)L� ��\�,���� ��L)H,�N� Heterophiles ‚‚ ��/)�-� 	�


M���;�&	,��Q1X109 CFU ������=F 21 Q�M����� 280X.  
  

G:��G��D	���� J������ ��� ;�&�	?� �D+D�4)�,[��C? 1X108 
CFU � 1X109 CFU � 1X1010 CFU )�,FN)L� i�5��T�F� �

� A)-�4�g	[  ��������� A�4�B���� C�D�	�L� G��	�,��� Q�M��
	&5�Z�W� ��@�	��� Schlievert k,F)��� )(18 /  ���?)2��� �F	���

LD 50 �ƒ��?�/�	hO���G#�C�D�	����89H�3.2 x 108 CFU – 2.2 x 108 

CFU � �2K��� J�	P� �FL�)��M��� <���,G �;�&	,��� �9:�%�I��
� ��L� /�	hO��� *�O0��-�j F)-�� ��C?� �-�4���� 89:� G#�k0�� N�

�7=2W�T�F � ;�&�	?��G��D	���� J������ ��� ;�&	,��� �9:�4)�,[�
L�)��M��� <���,G #� /)�I��� 4��P� G#=B�� ���� � e4)�?�G)H  C�

*�O=���%�I? ��C?�i�9��)�,F): G��	�,���Q�M���G#.  
��Q�M���QU),0�A4)d ��	�	-�A)�+F�4�H_�G��	�,�  ��\�,�

)L� n�;��� 1)H-„L�1��M���� ~�	��� •�O0�� P)V0� ����� ��
E��;0N�� �n)����� x�	# �G#� 	Hf?�G,���A)�+���� �HL)V��G:�

��������A�4�B��)L� �L)(.�� �=F )11 (X�W�'� � 'BVL� �B�� ��)� 
� /)�I��� 4��P� G#� ���I=���� ��0)����� ��R	���� A�	�c,���=F 

� A�	,O��� � �� � ��� � ��� � G��	�,��� Q�M��� ��)H0„#  �&…?
r��W ��@�	���� ��������A�4�B����C�D�	�L�Q�M�� ������ ��� �E�L

�Q�M���Z�)\���7=�L�Z�WA)#6 2���b)cd�e)H,���4�H_� ����L�%�
%�2�� ���U)V���A)��I�����W �)H0�&����C�D�	����89:�;����)���9:�

%�2��� b)cd� e)H,�N �<U)`���� <�,M�� G#(19,8,3) ��L� Z�W 
ZW)��� Megran )20(  �GI�U	��� %�I���� G:� C�D�	���� 89:� /
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�A�4�B���� C�D�	�� ��L� /)I0N�� G#� %�2��� b)cd�e)H,�N�Z�)\��
���K�I��(Streptococci) �����2=����A�4�B����(S. aureus).  

���B��� '\��g	[!��E) F̀!���%�2���T���C�D�	����1�(�� /�
� ��� ���B���'>W� /�B� � ���� CD	�?�1�>W� ��L(Bacteremia) 

 �=F�G��M���<���,���G#�C�D�	�����2W��9:�����&q,���C?� �=F�9[ 
� %�2��� '[��� ��� ��2��� �KI�X�)F �̂ �G��D	���� 1;���

(Reisolation) � Z�WA	H_  � ���,=��� �����A�4�B���� C�D�	�
��@�	�����������.  

���R	����A�	�c,���4�H_�/�C,���� ���D	��	�	K?�1+[��� 
��@�	���� �������� A�4�B��� ���G:�� X��	`��� '���F� ��� ����

���	D)B,L�o�?	?C�D�	� �g	[N��C�D�	����S��t#)=,����<�`����G#
)2��W��<�̀ ������F)#�������N������r� ������R	����A�	�c,��

�1+[n),0^ ���I��(Toxins) �����X	d)���	�a�X4�>L����X	d)�
1+[ N�� �L)�,-N�<�̀ ���� ��L)H,�� �� /�\&!��X��	`��� '���F 	

�A)0��	�O���� v
I�)L� *)>,�N�� ������ S��,��� ����� G:� �	 �Dq?
� ��I=���(Sex Pheromones) �i��B�?���+��� m�)W�

(Lipoteichoic acids) � � ��)I&� � 	L�I���C�;0 �� )�+M��� n4)[
� ;�=�?+����(Gelatinase) �;���0�4���)H��� C�;0 �
(Hyaluronidase) � ���� 1)W�Cytolysin (hemolysin) ���F�' 

�'\��X�d� '�!��X��	`��AS-48 ��-��	,B���� (8) ��F)I?�Z�W
�E)F���� 4���L� *)>,�N��� 	D)B,��� T�F� ���D	���� '������� 89:

�T���*�	,[N��CD�$�������I0!�.  
/� 4�H_ A)#6 %�2���b)cd�e)H,�� tB=?� �����2���A+`���

C,� � 1+[� ��G��D	���� *)>,�N�� ����� ��L� 'F)O? �)�+[�
��)�+M���n4)[���R4!��/��Z�W�b�H���<�`��(Extracellular 

matrix ECM)  G#� S����T�F� $�,K?� �U)����� ��I0 
A)=�?�	L�B�+& (Glycoproteins) � '�V?� G:�����N�B��

(Collagen) � ��=�+���(Laminin) � ��,B�0�	��)#�(Fibronectin) 
� /)B�+&��?�	����(Proteoglycan) ��� ��� C
K?� G,����89:� '

A�	��,I���� 	D)B?�1+[� ���C�D�	��� ����D	��� �e)H,�N��E�L�
(21)� � �2�A)-�4���� m�L� A4)d  �S��,��� ����� 4��� T��

Aggregation substances �r��W�G#�C�D�	����89:� ):@	O?�G,��
�	Hf�� ���N�B�)L� *)>,�N�� T�F� )H?4���� %�2��� b)cd�e)H,��

	���G#�)H���):4���cd�e)H,�����R%�2���b) )22(.  
� A;��?A)#]� �$��M��� 4�,��� ����L� ��B��� G#� ���I=��

�J������ ��� T0�!�� ;�&	,��� �F� $;&	���� ��4���� /)2,W��
�G��D	���1X108 CFU �'>K?� )�L4�� Q�M��� Z�)\��� ����� �=F

�%�I?�G,����X�d�'�!����I���@�	#^�%�IL�A)#]��89:e�	
R� 
����>����M`���$��M���E)Vc���G#�$�…?�G�),�)L����-)?������

$��M��� 4�,��� ��� �=F� )� �=F�G��D	���� J������T�F!�� ;�&�	,� 
� )�!�� ���� � ���  70)B# Q�M��A)#]� �����L�A;��?���d 

�X	\M���SR��?������B��� )�+M���G���:�G#� ���V���G=:���� 	�c,��
$;&	������4��)L��\��K��.  

� /�A)#6�4�H_ L4�G=:���� 	�c,��� )�� � ���Q?)0� /�B��)H�.� 
���� ��@�	���� �������� A�4�B���� C�D�	�� kD�K?� $9��� $�I&q,��

� n),0^� �()[�� X��	`��� '���F� 1+[��)I&� � 	L�I�� �n4)[
� )�+M��(Extracellular Superoxide) �'���� 	W� 49��k0�� Z�W

/�:����X�I& �T�F (Lipid peroxidation) �)���$��M���E)Vc���G#
T���$�…� �T���$�…��)��� ���@+���� �B�V����$��M���E)Vc���C
K?

���?�	L�L �S�=>?����(Apoprotein) ����B,��/�:����S���K,?�G,��
(Lipoprotein) �T��� $�…�� )��� ����B��� ���M��� n4)[� @	O?� G,���

�)��I0� 	Hf?�� ���M��� G���:� '[��� ):E)2L�� /�:���� 	�	K? � �F
�A���O&(23)� ���A�	\M��� ���B?� )� ��������� ��F�!��G#��\��K�

 �2#�S��,��� ����� '\��X��	`��� '������C�D�	���� s+,���T��� ����
�S�� C�D�	���� *)>,��� 'HI?� G,���� i��B�?���+��� m�)W�

>��	�K��� ���� A)�	&�� �������� A)K�O �E)F���� �0)
L� T�F
�'HI�� )��� �0)
���� )�+[�G#�kD�K?�$9���g5!�� �F�+ #̀�$�����

��� /�B?� ���@�	#�� '�OL� ��O����� %-	?�� �������� A�	\M
�����0�	��)O��� '��K?� T�F� '���� $9��� �����	D�	���

(Fibronogin) ��O����� T��(Fibrin) ����B?� T�F� i�9L� �F)I�
�����D	������	\M,���A)=P�,I���(Bacterial thrombus) (24).  

�4�H_�/�=���A)#]����F�N�����B����%�2���G#���L)H,�N����	M
����� 	�F� C�D�	���� 1)2,0�� ��� Q?)0� /�B�� ��� ���B���� �������

������ i�,�?� )H0�� )�L��E) F̀N��89:�T��� )H��(��� ���F� �� '
��� r��W� G#� �F)I?� G,��� X��	`���E)`����� )�+M��� ;OK?�� 	M=

� �#�	����� ��U)���B���A)
�-���� 	�	K?�T�Fk� ��L)�,-N��G#�4��
��� '�)F� '�V?� G,���� ��L)H,�N�	M= G�4��� (TNF-a) 

A)=�&��	,0N�� (Interleukins) '\�IL-1† � �IL-6 � �IL-8 
(26,25) � ���0+&),-�	���� 	�	K?�PGE2 ��
-��L
A)������Macrophage �/�	hO���G#(27)��4)d �)�& �\W)����m�L� 

T�� /�	hO��� G#� A)������� )�+[� ���L)� ����)K��� A)��;0!�� 	�	K,
�n),0��� ��)I&� � 	L�I��� /)I0N��G#G,��� �T���$�…?g5  �Q�I=��

E) �̀����)�+M���e9��T�F�'��?��� (28).  
�$9���� ��B���� ���B��� G#�Q�	����� $��M��� A����� r��W� /�

� ��� ���B��� G#� vR��� 'BVL� 	H_r�W ����I��� ���)�O��� %�IL
�Z�W� i��B�?���+���m�)W��()[��X��	`��� '���F��C�D�	�� �

��M���A����� ;OK��k0�� ����Q�	�����$�)�+M��� "��0 �<�,M��G#
(30,29)� ��7O>?� A)#]� � ���I=��� g	[!��#)H �4�,��� ����L

)�� �9:�� ����B���A)���=��� �=
����� ��4)Hf��� )�+M��� �)K���$��M�� 
8�&…? A)-�4��� (34-31) �F ���D	����89:� /�& �e)H,���%�I?

�� ��������$4)����� )H=����B�� ),��� �)H�.��1+[����$�I& �()[
� /)I0N�� G#$9��� �A�4�2,�� G#� ����>��� �M`�� T�F� 	D…�

� ��4)Hf��� )�+M�� � T�F�8	�Dq?�G�),�)L�1+[� ��� ��?�	���� m� 
��)
��� n),0�� T�F� 	�Dq,��� ���� 	�V?��A�4�B���� /�� T��� A)-�4�

������� �G������ @)H���� ��4)Hf��� )�+M�)L� *)>,�N�� ��()[� )H�
LN��� S��,��� ����� '�OGK
I��� *)>,� ����� ��� /�B,?�G,��� 

=�?�	L���?�4��:�L4)&� �� � ��4)Hf��� )�+M�)L� *)>,�N)L� �()[ 
(35).  

Q,=,I? ��-�4����89:L/q �)H����@�	������������A�4�B������;F
�r��W^�T�F����L)2��A)#]� ��R	��� �A�	,O���1+[� ��� ���� 



��������	
���������������	���������� ������������������� )�� -��( 
 

�� 
 

��� M,I����;�&�	,����#)&��=F��Q�M�����L���/���F�+ #̀���� 
�/)�I���4��
 &+,���T��� 	�V�� )���Q�M��� ���)2��T�F� ���L)2���)H

�)2�� GF)=���GF)#�� @)H� )� ����>O?� A)-�4��n),K?g	[ ( 
�G��	�,��� Q�M��� �=F� ��R	���� A�	�c,��� 4�H_� ��� Ca	�)L
�G#� A����� %�I?� G,���� G��D	���� J������ ��� ���)F� ;�&�	 ,L

�� 70)&� Z�W� A)0���K��� m�L�)�!�� G#� �d � ��R	���� A�	�c,�
�������=F��Q�M�����L�T��!��� �70)&�Q�M�����A)#]� �X�W�'� 

 �F  +`#� ;OK?� ��@�	���� ��������A�4�B���� ���D	��/��A����
�$��M��Q�	���� 	D)B,������=������‡&.  

  
�!�(���  

  
1. Sutherland WJ, Newton I , Green RE. Handbook of Techniques Bird 

Ecology and Conservation. Oxford University press, 2004. 
2. Diveriese L, Van de kerchove A, and Scheifer H. Characterization and 

identification of Enterococcus spp. Isolated from animals. Int J System 
Bacteriol. 1987;37:251-259. 

3. Al-Kennany ER, Shamoon GN, and Beyon OS. Pathological study of 
experimental infection of. Enterococcus Fecalis in broiler chicken. 
Iraqi J Vet Sci. 2005; 19:( 2):105-113. 

4. Jett BD, Huycke MM, Gilmore MS. Virulence of enterococci. Clin 
Microbiol Rev. 1994; 7:462-478. 

5. Richards MJ, Edwards JR, Culver DH, Gaynes RP. Nosocomial 
infections in combined medical-surgical intensive care units in the 
United States. Infect Control Hosp Epidemiol. 2000; 21:510-515. 

6. Wisplinghoff H, Seifert H, Tall ent SM, Bischoff T, Wenzel RP, 
Edmond MB. Nosocomial bloodstream infections in pediatric patients 
in United States hospitals: epidemiology, clinical features and 
susceptibilities. Pediatr Infect Dis J. 2003; 22:686-691. 

7. Hunt CP. The emergence of enterococci as  a cause of nosocomial 
infection. Br J Biomed Sci. 1998; 55:149-156. 

8. Kayaoglo G , Orstavik D. Virulence factors of Enterococcus faecalis : 
Relationship to endodontic disease. Crit Rev Oral Biol Med. 
2004;15(5):308-320. 

9. Huycke M. M. and Moore D. R. In vivo production of hydroxyl 
radical by Enterococcus faecalis colonizing the intestinal tract using 
aromatic hydroxylation. Free Radic Biol Med. 2002;33:818–826. 

10. Kirkpantur A, Altinbas A, Arici M, Baydar DE, Altun B, and Arslan 
S. Enterococcal endocarditis associated with crescentic 
glomerulonephritis. Clin Exp Nephrol. 2007;11:321–325. 

11. Kahn C , Line S. The Merck Veterinary Manual. 10th Edition ; Merck 
Sharp & Dohme Corp., asubsidiary of Merck & Co., Inc. Whitehouse 
Station, NJ USA. 2011; 978-0-911910-93-3. 

12. Quinn, P.J, Markey, B.K., Carter, M.E., donnelly, W.J. and leonard, 
F.C. Veterinary Microbiology and Microbial Disease. Oxford : 
Blackwell Science. 2002; pp:49-52. 

13. Miles AA, Mis ra SS, Irwin JO. The estimation of the bacte ricidal 
power of the blood. The Journal of hygiene. 1938 ;38(6):732–49. 

14. Luna LG. Manual of histological staining methods of the armed forces 
institute of pathology. 3rd ed. New York : Mac Graw Hill Book 
company. 1968; 38-76. 

15. Hamad MA,  Al-Aali m AM, Al -Dabbagh SYA, Ali HH. Detection of 
organ bacterial load in quails. Iraqi Journal of Veterinary Sciences, 
2012; 26, Supplement II :47-51  

16. Tendolkar PM, Baghdayan AS, Shankar N. Putative surface proteins 
encoded within a novel transferable locus confer a high-biofilm 
phenotype to Enterococcus faecalis. J Bacteriol. 2006 ;188(6):2063-
72. 

17.  Balish E,  Warner T. Enterococcus faecalis Induces Inflammatory 
Bowel disease in Interleukin-10 Knockout Mice. Am J Pathol. 2002; 
160(6): 2253–2257. 

18. Gentry-Weeks C, Estay M, Loui C, Baker D. Intravenous Mouse 
Infection Model for Studying the Pathology of Enterococcus faecalis 
Infections. Infect Immun. 2003; 1434–1441. 

19. Schlievert PM, Chuang-Smith ON,. Peterson ML, Cook LC, and 
Dunny GM. Enterococcus faecalis Endocarditis Severity in Rabbits Is 
Reduced by IgG Fabs Interfering with Aggregation Substance. PLoS 
ONE. 2010; 5 (10), e13194. 

20. Megran DW. Enterococcal endocarditis. Clin Infect Dis J. 1992; 
15:63-71. 

21. Westerlund B, Korhonen TK. Bacterial proteins binding to the 
mammalian extracellular mat rix. Mol Microbiol. 1993; 9:687-694. 

22. Hienz SA, Schennings T, Heimdahl A, Flock JI. Collagen binding of 
Staphylococcus aureus is a virulence factor in experimental 
endocarditis. J Infect Dis. 1996; 174:83-88. 

23. McGavin MD, Zachary JF. Pathologic basis of veterinary disease. 4th 
ed. Mosby Elsevier. 2007; 301. 

24.  Elsner HA, Sobottka I, Mack D, Claussen M, Laufs R, Wirth R. 
Virulence factors of Enterococcus faecalis and Enterococcus faecium 
blood culture isolates. Eur J Clin Microbiol Infect Dis. 2000;19 (1):39-
42. 

25. Saetre T, Kahler H, Foster SJ, Lyberg T. Aminoethyl-isothiourea 
inhibits leukocyte production of reactive oxygen species and 
proinflammatory cytokines induced by streptococcal cell wall 
components in human whole blood. Shock. 2001; 15:455-460. 

26. Bhakdi S, Klonisch T, Nuber P, Fischer W. Stimulation of monokine 
reduction by lipoteichoic acids. Infect Immun. 1991; 59:4614-4620. 

27. Card GL, Jasuja RR, Gustafson GL. Activation of arachidonic acid 
metabolism in mouse macrophages by bacterial amphiphiles. J Leukoc 
Biol. 56:723-728. 

28. Harrop PJ, O'Grady RL, Knox KW, Wicken AJ. Stimulation of 
lysosomal enzyme release from macrophages by lipoteichoic acid. J 
Periodontal Res. 1994; 15:492-501. 

29. Satchell PG, Gutmann JL, Witherspoon DE. Apoptosis: an 
introduction for the endodontist. Int Endod J. 2003; 36:237-245. 

30. Wang PL, Shirasu S, Daito M, Ohura K. Streptococcus mutans 
lipoteichoic acid induced apoptosis in cultured dental pulp cells from 
human deciduous teeth. Biochem Biophys Res Commun. 2001; 
281:957-961. 

31. Kreft, B., R. Marre, U. Schramm, and R. Wirth. Aggregation 
substance of Enterococcus faecalis mediates adhesion to cultured renal 
tubular cells. Infect Immun. 1992; 60:25–30. 

32. Guzman, C. A., C. Pruzzo, G. LiPira, and L. Calegari. Role of 
adherence in pathogenesis of Enterococcus faecalis urinary tract 
infection and endocarditis. Infect. Immun. 1989; 57:1834–1838. 

33. Hirose, T., Y. Kumamoto, N. Tanaka, M. Yoshioka, and T. 
Tsukamoto. Study on pathogenesis of Enterococcus faecalis in urinary 
tract. Urol Res. 1989; 17:125–129. 

34. Hooton, T. M. Pathogenesis of urinary tract infections: an update. J 
Antimicrob. Chemother. 2000; 46(Suppl. A):1–7. 

35. Shankar N, Lockatell CV, Baghdayan AS, Drachenberg C, Gilmore 
MS, and Johnson DE. Role of Enterococcus faecalis Surface Protein 
Esp in the Pathogenesis of Ascending Urinary Tract Infection. Infect 
Immun. 2001; 69: 4366–4372. 

 

 
 
 


