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Abstract 

 

This study included examination of (120) eye swabs, from cows from different ages and regions in Mosul city. This study 

extended from September – December 2009. The samples were collected from clinically healthy and infected eyes of animals. 

11 bacterial species were isolated they included Staphylococcus spp. 22.4%, Bacillus spp. 18.2%, Corynebacterium 17.6%, 

Streptococcus spp. 7%, Staphylococcus aureus 8.2%, Moraxella bovis 10.6%, E. coli 5.9%, Pseudomonas spp. 4.7%, 

Klebsiella spp. 2.4%, Micrococcus spp. 1.8%, Proteus spp. 1.2%. The isolated bacteria were 170, Gram positive bacteria were 

128/170 while Gram negative bacteria 42/170 (24.7%). Many types of bacteria isolated from healthy swabs 110 (64.7%) and 

60 (35.3%) from infected swabs. 

 

Available online at http://www.vetmedmosul.org/ijvs 
  

�����
�  
  

 �#�;
 8���&�� ���.��� 3�,�
���� D  +
���� L���< +M
 3��) 19����
 	�,N��
 C
�����
 ��.��� ��,� 3��(����
 67�� 	��(2*� 	�9 ���(, O�7
 8��;�� +�,)�� D  ����9 ��),

���P���( $7�� �
���
 ��Q���� 3*�  ��(�=�;�
 R,�#���
���� S��;(
 8��EM ��#�& +�,)���.( ���� %��(�M L�� +M +

 $�����+�  ���.��� 3�,�
���� D  J
���� ��T�4�� 3*����

 D  +
&( J
�� ��), U�9< +M
 RT�4
 DT��
 "&4� J���

 D  8�4�
 L���� J
�� ��,�&�� O�7& 8��V#�� 3�,�
����
 D  8�� "
� L���� J
�� ���� D  �#�; �V����� 3�,�
����

 R��.�� �7�� +< WQ�
�� +�
 ������ ���(�� �9�,� L����
 ������� 3�,�
���� +� ��E&��
 ���#X� !��)�� L��(�� ���(,&
 D 
 ��=,�� ������� 8�,.�� D  8���
(� 	�E����� +
&( L����

 	
�����)0 (���� L���< "�4(
 %��(�M
 ���(���� %��(�M +
 +���� L�Q��� ��,�.�� +�.(�M
 ��,�.�� 3�( 3����;




�������� 	
���� ��
����� ������ � �������� � ������ ����� )�� ���(  
 

�� 

 

 ���(����)� (� 3
Y��� U����
 8��EK� +���� %��(�M %�)
 �EY( D(�� D9��� 8�� "
� U�9 �EY( 7T,��
 D�T���� U����

 +��. 
 ����,�� 3�,�
���� D  +1
�� %�)(&�
 
�,�� U�9 �2�
��

3�,�
���� D  +1
�� �V����� :�Q�� ���?� ��� O'��� J
��
 
 "�1���
)I�� (�'��� 	2< +� +M �����)�� 3�K +���� %��(�

 ��T�� �,�;E 3�1�� M
 ��1V�� R��(�� D2 ��.���
 "
���� D 
 S
�� !�#(�M �+�=��� 	�
( �+���� +� ����

 ���#�


 ����.( R� ��,�.�� %��(�M �+����)H ( "��
��� +� ������ O��,2
 �E�&( U�M $�Y( D(�� 	�E������(���� C�& D  +
&( +< ��A  ��

,��� ��Q�� 3*��� � �
 
< ���1.�� %��(�M
 ��,�.�� %1; "E
 +� 
< +
���� +
=� +� 
< +
���� D������ 3��,�� +� +
&(

 +���� U�M "#(
 �����)G ( �
�
 3�)����� +� ������ 3��)
� ������ ����<�� ���(� ��,�
 ���(����
 ��,�.�� %��(�M 3*�

Mycoplasma �Listeria �Moraxella �Streptococcus �
Staphylococcus �E coli �Micrococcus �Corynebacterium   


	��&�� ����)�� 	�E����� )���-( � ���� ��N ��9 O�,2

 ��,�
 	�E��� "19 	( �

 +
���� D������ 3��,�� 3�)����� +�

Staphylococcus �Bacillus �Moraxella �Pseudomonas �
Proteus �Corynebacterium  672 +� ��E&�� +< ���9 �
 	�E�����

 +< J�� ��.��� +� +���� ���#K ��Q�� 3*�� D  ���19 	(
 8���
(� +
&( +����� +� ��E& D  D������ 3��,�� 	�E��� D 

 
< ���(���� J��(
 +���� U�M "#(
 +��;,���
 ����� U�9
 ���#*���#�  	�E��� ��,� ��E&�� +
&� )�����(.  

�T����� "��
��� +� ��E&�� O��,2
  ��,� +���� %��(�M J
���
 ���;,��� 3�1�� *�
 ������� 3�1�� *� R� �4����� C�'(��
 ���)��� 3���#*� ��4(,* ���& �
� ��� D(�� 	�E������ �E
����
 3��4���
 D�1,��� %��7�� +
&�
 ���(����
 ��,�.�� %��(�K
 ��Q���� 3���)��� "., D  D&�,�&�� �
� "��)*� %��7


 O�7&
 +���� 3����(�M +
&( �� ����N
 ���(�� 
 C�4�� ��4<
 :�#�� ��4< "'; ��=(��)-.(  

 �23  	�E����� 5�;4(
 "19 U�M �)����� 672+�  +
�9
�2���
( %),
 ���#���
 ����)�� ��.���.  

  
�(� ����
�&����
� )  

  
 R�� 	()��� ( +
�9 +� ��)��
 ����)�� ��.��� ���#��

���9�� :�(;��
 �8��� "
�� +
,�& U�M "
��< +� ���-  +�
 ����')��
 ���,������ 3��4
 @
,�, �? ��� +� �=�(;� !��,�
 U=4()��� U�M 3��.()� 3*�� +�
 +�&��9 �3��)�4��


� R��(�� D����(��( "#
��� ����� $������ %��� ���& 7;< 	
 	.�� D,�
 C<�� 8�
1� ��,�
 ��)� "�;�M ��)�
� 3�,����

U�M  P����1 ���(;� %���,< U�M 3�., 	E ���(���� C�& ";��
 $7V��� !���� U�9 ��
�� ��.��Nutrient broth  	��� 	.����

�  %��� ���& �������� ������ ��(;� U�M 3�,���� 3�., 	E "�

 $������– "#
��� ����� . ��T�
2 %���,�� +�Q�( 	( J��
 8���� ����� �,Q���� D 0H°  8���
 	��  	( �2��� �9�)

 U�9 $
���� 	��� �)
 +� "& U�9 3�,���� 672 3��,()�H %
 ����� ��T�
2 3,Q�
 D&,
&���� ��&< �)

 +ZQ�� 	�

 8����0H°  8��� 	��  "&4 �)��� 	( O�7 ��� �9�)
���()���3� "9�=(
 ����,�� ;Z��� 	�E�����
 ��,� 87 	��& �V�#�

� O
&4��� 3����()��� 3��,()� 	( 	E ��)
�� U�9 ��
 �W����
 "
(,���� �&) ��&< ��,�
 �=�(;��� ��9�1�� ����;(,*�
 ��&<
 '&�4 '�,
���)�� ��&<
 D&,
&���� ��&< ����
�� ��&<

 	��� ��&<
 !�1�� +���E�� +�)
�*�?=� 	(  ��.,�� 3����()���
�., ��&< U�9R  3�#
�=�� ����� L�V� [���
 %�.��

���
 ��(���
��&�� �=�(;��� ��9�
,< � )�0.(  
  

*&���
�  
  

 5�;4( 	(�H�  3��)��� +� �=�(;� 	�E���� ��19
�9 +� 87
;Z�����.��� +
  �V�����)��� ( 3�,�
�� +� ��)�

 3,�& J�� +���� %��(�A� ���#� @�;<
 ���2�? ����)
*�
 ��1V�� R��(�� D2 ���2�?�� ��Q���� 3��'��� �����


 �,�;E�� 3�1�� *�
 3,�&�� )00.0 (% +� 3��)� D2
 �#
�=��� 3��)��� �
��� +� +���� %��(�A� ���#� 3*��

V�����
 �)��� (��)� . ���
E���� 3*1��� 672 3=,# �.�

 U�M�� D�
E�� C,�  3,�& J��Staphylococcus spp. 

��.� % ��), U�9��	�E���
 Staphylococcus aureus ��),�
%G.� * ���
� 3,�& D(��
 ���(�� ���(; D  +�� 3,�&

Proteus spp. �.� %C�,��� D
�� 3=�(;�
 ��), "
�� 
Q
� ��&
 "1��� %),� ���
E����W  	
� "
���� D )�( .  

  
 "
��)� (C�,�<  3��)� +� ��
1���� 	�E����� ���9<


��.��� D  +
����.  
  

C�,�< ��
1���� 	�E�����  �����  ��
T��� ��),��  
Staphylococcus spp. 0G  ��.�  
Staphylococcus aureus ��  G.�  
Streptococcus spp. ��  H  
Micrococcus spp. 0  �.G  
Bacillus spp.  0�  �G.�  
Corynebacterium spp. 0�  �H.I  
Moraxella bovis �G  ��.I  
Escherichia coli ��  �.-  
Klebsiella spp.  �  �.�  
Pseudomonas spp. G  �.H  
Proteus spp. �  �.�  

�
�����  �H�  ���  



�������� 	
���� ��
����� ������ � �������� � ������ ����� )�� ���(  
 

�0 

 

 ����)�� 3��)��� +� ��
1���� 	�E����� 3�&4)��� (
I�.H % 3��)��� +� ��
1���� 	�E����� 3,�& +�� D 

 �����(�K�)I� (0�.0% 	
� "
�� D  WQ
� ��& �)� .( �.�
 	��& �V�#� ���
��� ��
1���� 	�E����� ��), �)����� 3��)

��G )H�.0 (%�E����� ��), +� U�9< D2
 �V�#� ����)�� 	
 	��&�� )��.H.(%  
 

 "
��)� ( 3��)��� +� ��
1���� 	�E����� %),
 ���9<
�����(�K�
 ����)��.  

  

��
1���� 	�E����� C�,�<  
����) 3��)�  

 3��)�
�����(�M  

�����  
 ��),��
��
T���  

�����  
 ��),��
��
T���  

Staphylococcus spp.  0G  ��.�  �  �  
Staphylococcus aureus 0  �.H  ��  I.�  
Streptococcus spp. I  0.�  I  0.�  
Corynebacterium spp. �0  H.I  �H  ��  
Micrococcus spp. 0  �.G  �  �  
Bacillus spp. 0�  �G.�  �  �  
E. coli  ��  �.-  �  �  
Klebsiella spp. �  �.�  �  �.�  
Pseudomonas spp. �  �.�  I  0.�  
Moraxella bovis �  �  �G  ��.I  
Proteus spp. �  �.�  �  �  

�
�����  ���  I�.H  I�  0�.0  
  

C�,��� 3,�&
  ���
 �
, +� �E&� O�(4( ���
E����
��)��� C�,�< ����< U�M "#( �

 8���
��  D  8���
�� ��)���
�� L��3��)�  

  
��+���
�  

  
3��?<  3��)��� �)����� \T�(,��.��� +
�9 +� 87
;Z��� 

 3,�& 	�E����� "19 ��), +<��� %	�E����� 3�19 J��  +�
 �#
�=��� 3��)��� R���)��� (��)�. 
 �
��� +�&

 ���
E���� 3*1���)�H� ( ]� D2 ��19�� :�(;� C,�  +�
 	
� "
���� D  +��� ��& 	�E�����)� .( R� �,()��� \T�(, 3.=(�

 +� "&)����� ( ���
E���� ��
,�� 3,�& J��
Staphylococcus �Bacillus �E. coli �Pseudomonas �

Proteus� Moraxella �Staph. aureus  D  P�19 	( ��� P��4�
�)����� 672 . ��), +MH�.0 % D2 	��&�� ���
��� 	�E�����

 	�E��� ��),
 U�9��Staphylococcus spp.  ��), �E&�� D2
)��.� (% R� !=(� �� 
2
)����� ( 	�E��� "19 	(

Corynebacterium �Streptococcus �Micrococcus  +�
,�
���� 	�E����� C=, 672
 ����)�� 3� +� ���19 	( D(�� �)���

 U�9 3�����H  ��(�&,� D  8�.�)�I .( ��4<)�H ( U�M +<
 +
�9 +� 3�19 	�E����� +� �=�(;� ��
,<� ����)�� ��.��

 	�E����� 672 +�
 �����)Moraxella �Staphylococcus 

aureus �Proteus �Pasteurella �Pseudomonas  ��,�� "& �&7
 +�)H ��� ( +< U�M 3�,�
�� +� 3�19 ���
E���� ��
,�� 672

%��(�A� ���#�  R� 3.=(� �.�
 $����� ���(����
 ��,�.��
 ����)�� 3*���� +� ��
1���� 	�E����� 672 %�N< D  �,()���

+
���� �����(�K�
 . 	�E��� "19 +MStaphylococcus spp. 
 ����9 ��),���.� %9
����� 672
 ��1� +
&( 	�E����� +� �

 D�
E���� ^�,��� +�Bacterial environment  +�
����
 +�),'�
 ���.� D 
 ����� U�9 ���
(( D�  	����� ���,< R��� D 
 ��
( ��,< ��& +�
����
 +�),X� ���Q��� 8�,.�� D 
 +��;,���

 ���(��
 �����
 J
���� ��
��� D  ��,� ������ +
& U�M � �QK��
�� 8���4 3�Q� 	�E��� 5;*��
Staphylococcus aureus 

 ��), 3�&4 D(��
 ���(�� 	�1,K ��(,���
 ��Q����G.� % D 
 �)����� 672)�H .( 	�E��� ��<Bacillus spp. (��
 D  3�19 D

 ��),� �)����� 672�G.� % 8���9 �9�
,< C,��� �72 "�4�
�
 �����
 ���(�� D  D�� "&4� ���
(( ��(����N ��#9
 ��Q;�

�E��;�� 8�����  
7 ���
�� �
,�� D2*� +�),X� ������� ��Q���
���� D2 ��
���� ��
,��
 +�
����
 ����4�
  L�� D 

�E��;�� 8����� ��#�� 5�
;�� )�G .( 	�E��� "19 ��<E. 

coli �Klebsiella �Proteus  3��
���� ��T��� �
�( 	�E��� D� 
Enterobacteriaceae �
()�
 +�),X� ���Q��� 8�,.�� ���?�� +

 	)��� +� @�;< ��1�< U�9 ���
(( ��9�
,< L��
 +�
����

 
< P�&�Y� 
< D�� "&4� S��(
 ���(�� D 
 3�(��,�� U�9


 +�
����
 +�),X� �Q���)�-.(  	�E��� 3�&4Moraxella 

bovis ��.I % ��4N�� U�9 8���
(� ��&�Y� 	�E��� D2

 +�),X� ����;��� 	
�����
 :,��
 +���� ���(�� ���((
 +T�����


 +� ��&< ��.��� D  �#�; 	�E����� 672 +1; +&��<�  +� �,)
 ".,((
 :�Q��� 	)� _��; '�
� S��( * 	�E��� D2
 �����
 L�� 	�E����� 672 %�)(
 3��4���
 %��7�� ��)�
� 8�4���

 ����
�� +����infectious bovine keratoconjunctivitis  �(���

 %��2�� $
�(
 	��� "�� 1�=( 	�E����� 672 +� ����Q��

 1�=(
Cytotoxin  D��4�� ���&)�� ���(� 	��� +�=�7 
2

 3*����)��.(  

 3��4< +� ��E&�� ��
1���� 	�E����� ��
�.� U�M 3�)�����
 ��(����� 3���Q��� +� ��E&�� ���#���
 ����)�� +
���� +�

 � 
�����  P��9
� ��
���� 3���Q��� ��
�.��� 	�E����� 672 +
 3*���� 7;Z( �
 O�7�
 ���'��� "&�4��� +� ��E&�� U�M 3�<

 _'��� ����()*� +
� �(

 ��Q����)�����������.(  
  
  



�������� 	
���� ��
����� ������ � �������� � ������ ����� )�� ���(  
 

�� 

 

������ �,�  
  

 ����� �$������ %��� ���&� ���.(��
 �&4��� +
E����� 	�.(�
 1��,K $
,����
 $����� ����9�� "#
���J���� �72. 

  
�����
�  

  
1. Punch PI, Slatter DM. A review of infectious bovine 

keratoconjunctivitis. Vet Bull. 1984;54:193-207. 

2. Aly MS, MohammedMH. Bacteriological studies of infection kerato-

conjunctivitis in dairy calves. Assuit Vet Med J. 1995;32:88-95. 

3. Scott P. Infectious bovine keratoconjunctivitis Vet Practice. 

1977;9:301-303. 

4. Slatter D. Fundamentals of veterinary ophthalmology. 2nd ed. 

Philadelphia W.B. Saunders Company;1990. pp:43- 52. 

5. Ruehl WW, Mars CF, George L, Banks SJM, Schoolnik GK. Infection 

rate, disease frequency, pilin gene rearrangement, and pilin expression 

in calves in inoculated with Moraxella bovis pilin-specific isogenic 

variants. Amer Vet Res. 1993;54:248-253. 

6. Willoughby RA. The prevalence of bovine keratoconjunctivitis in beef 

cattle herd in north eastern Queesland. Aust Vet J. 1977;53:128-131. 

7. Knot JB. Ajinkya SM. A study on infection bovine keratoconjuncivitis 

in the young calves on the organized farms in and around Bombay. 

India Vet J. 1980;57:87-88. 

8. Slatter DH, Edwards ME, Wilcox GE, Ezekie D. Ocular inserts for 

application of drugs to bovine eye-effects of hydrophilic contact 

lenses. Aust Vet J. 2008;52:1-3. 

9. Barber DM. Jones GE. An attempt to induce clinical infections 

keratoconjunctivitis in calves with naturally occurring Moraxella bovis 

infection. Vet Rec. 1988;122:210. 

10. Evans K, Smith M, McDonough P, Wiedmann M. Eye infections due 

to Listeria monocytogenes in three cows and one horse. J Vet Digen 

Invest. 2004;16:464-469. 

11. Gouws JJ, Coetzer AW, Howell PG. A comparative microbiological 

study of clinically healthy eyes and those affected by ophthalmia in 

cattle and the association of noctuid eye frequently moths. South 

Africa Vet J. 1995; 66:160-169. 

12. Zafer O, Ekrem K, Fikrullah K, Mahir K. Screening conjunctival 

bacterial flora and antibiogram teat in cattle. J Animal Vet Advance. 

2005;4:845-847. 

13. Alfred E. Barown Benson's microbiological applications. McGrow 

Hill Companies;2005. 

��. +)� �2�? 	��# �$�4���� . D  ��T�4�� ���
E���� +���� 3���#M
"#
��� �.�,� D  	�,N��
 ��.��� )��()��� ���)� .(�����"#
��� � 

"#
��� ��--G.  
15. Dietz OJ, Wehr R, Thelmann A, Popp Buschmann W. New 

investigation on aetiology and treatment of bovine 

keratoconjunctivitis. Vet Rec. 1983;38:843-847. 

16. Sarma BSC, Pathak J, Saikia, BNN. Therapeutic approach to 

infectious bovine kerconjunctivitis. Ind Vet J. 1989;66:767-769. 

�H. 	)�� %)�� ����� .��������� �������� ������ 	�9  �"#
���
!�����: ��4,��
 �9����� ��&��� ����--� .�H�  5  

18. Songer JG, Post KW. Veterinary microbiology. Bacterial and fungal 

agents of animal diseases. Elsevier Saunders;2005. 

19. Quinn PJ, Markey BK, Carter M, Donnelly WJ, Leonard FC. 

Veterinary microbiology and microbial disease. Blackwell Publishing 

Company;2002.pp:106-123. 

20. Quinn PJ, Carter ME, Markey B, Carter GR. Clinical veterinary 

microbiology. An imprint of Elsevier limited;2004. 284-286p. 

21. Turnes C, Albuquerque IB. Serotypes and antibiotic sensitivity of 

Moraxella bovis isolated from outbreak of infectious bovine 

keratoconjunctivitis. Can J. Comp Med. 1984;48:428-430. 

22. Sayed AM, Adel Fatah AM, Manao AM. Epidemiological view of 

infectious bovine keratoconjunctivitis in calves, Clinical symptoms, 

microbiological examinations and treatment. Assuit Vet Med J. 

1995;100-105.

 

  


