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Color-enhanced scanning electron micrograph showing  Salmonella typhimurium 
(red) invading cultured human cells Credit: Rocky M ountain Laboratories, NIAID, 
NIH 
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������(��&)  $�$�-% �) % ��.�-$�#) ��� *-� .

� � ��%%�� ��� �$� 2400 ����#$�� *+���%�,���#
%�/(��&//�)
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���� �� ,   S. Enteritidis��� S. Typhimurium  !��� ��
����#$�� $�# $�� %#2�� %#�"&����� ( ��� ��.�-$���
�%.&� �� .



� � (�/#�%� ( S. Enteritidis $�� %#2�� %#�"& ��� ( 
��� ������/+%� (�/#%(&�+� �#,-� ��� ��&���)
$�#/ ���-� , 

� � (�/#�%� ( S. Typhimurium  +)  $! �� $/ !%���
%#�"& ��� ( ��� ������/+%� (�/#%(&��# 2�������
��&���) � ��&���) 1�� �"-� .
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� � ��������� % ���� �!
� ��"��#�
Salmonella 
spp

P

� ��"��#�
�$��#� ��
�"%�%��"�
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P

���� . 
�$��#
� '%�
��"��"
��(��
��

2007 282 29 10,28% 5
17,24

%
5

17,24
%

2

2008 226 102 45,13% 1 0,98% 0 0% 0

2009 366 366 100% 29 7,92% 19 5,19% 1

2010 355 351 98,87% 15 4,27% 7 0,56% 5

2011
360 351 97,5% 9 2,56% 2 0,57% 0

2012
357 348 97,47% 13 3,73% 3 0,86% 2

2013
330 330 100% 8 2,42% 2 0,60% 2��������� ����	�
�� �
��	����
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spp

�'�'%���$&!
�"%�%��"�$��)�

%�&"�')�

2007 10,28% 17,24% 17,24%

2008 45,13% 0,98% 0%

2009 100% 7,92% 5,19%

2010 98,87% 4,27% 0,56%

2011 97,5% 2,56% 0,57%

2012 97,47% 3,73% 0,86%

2013
100% 2,42% 0,60%��������� ����	�
�� �
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3"�����" ����"�
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Salmonella 
spp
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!

P

���� . 
�$��#�
'%�
��"��"��
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2008 555 113
20,36

%
35

30,97
%

16
14,15

%
16

2009 650 372
57,23

%
41

11,02
%

11 2,95% 12

2010 706 570
80,73

%
52 9,12% 10 1,75% 10

2011 670 448
66,86

%
23 5,13% 3 0,67% 2

2012 739 492
66,57

%
27 5,48% 6 1,21% 6

2013 762 472 61,94
%

29 6,14% 5 1,05% 5
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Salmonella spp

�'�'%���$&!

�"%�%��"�$��
)�%�%"+')�

2008 20,36% 30,97% 14,15%

2009 57,23% 11,02% 2,95%

2010 80,73% 9,12% 1,75%

2011 66,86% 5,13% 0,67%

2012 66,57% 5,48% 1,21%

2013 61,94% 6,14% 1,05%
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P
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'%�
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2009 7384 6577 89,07% 19 0,28% 0 0% 0

2010 8457 8241 97,44% 28 0,33% 2
0,02
%

0

2011 7887 7810 99% 32 0,4% 12
0,15
%

0

2012 6608 6513 98,5% 24 0,37% 0 0% 0

2013 6305 6252 99,15% 13 0,2% 1
0,01
%

0
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Salmonella 
spp

�'�'%���$&!

�"%�%��"�$��)
�

%�%"+')�

2009 89,07% 0,28% 0%

2010 97,44% 0,33% 0,02%

2011 99% 0,4% 0,15%

2012 98,5% 0,37% 0%

2013 99,15% 0,2% 0,01%
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�$��%�!
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!

�'�'%��
�$&!

���� . 
�$��#�
'%�
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(����

2010 4 2 50% 0 0% 0 0% 0

2011 3 1 33,3% 0 0% 0 0% 0
2012 5 5 100% 0 0% 0 0% 0
2013 4 3 75% 1 33,33% 0 0% 0
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2010
50% 0% 0%

2011
33,3% 0% 0%

2012
100% 0% 0%

2013
75% 33,33% 0%
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Salmonella 
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2010 14 77,77% 1 7,14% 0 0% 0

2011 53 88,2% 9 17% 0 0% 0

2012 53 88,2% 1 1,88% 0 0% 0

2013 52 96,5% 0 0% 0 0% 0
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2010 77,77% 7,14% 0%

2011 88,2% 17% 0%

2012 88,2% 1,88% 0%

2013 96,5% 0% 0%
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�
�� �
�����
� S.Enteritidis S.Typhimurium ����� �
�
����

2007 749 170 15
5 S. Arizona, 15 S. Group B,5 S. Group C, 22 
S. Group D, 6 S. Havana, 1 S. Infantis, 2 S. 
Munchen, 6 S. Paratyphi, 3 S. Paratyphi A, 3 
S. Paratyphi B, 6 S.Typhi, 4 S. Virchow, 485 
S. spp

2008 825 168 9

4 S. Arizona, 1S. Bardo,10 S. Group B,12 S. 
Group C, 14 S. Group D, 6 S. Havana, 1 S. 
Infantis, 2S. Oranienburg, 0 S. Paratyphi, 3 S. 
Paratyphi A, 0 S. Paratyphi B, 8 S.Typhi, 4 S. 
Virchow, 593 S. spp

2009 404 60 5
35 S.Arizonae, 1S.Bovis morbificans, 5 S. 
Group B, 4 S. Group C, 16 S. Group D, 308 
Salmonella spp

2010 299 35 3
,3 S. Arizonae,2 S.Mbandaka, 1S. Dublin, 1S. 
Lomita , 254 Salmonella spp..

2011 480 140 64
9 S. Bovis morbificans, 6 S.Muenster, 6 
S.Newport,5 S.Thyphi, 250Salmonella spp

2012 595 79 47
10 S.Bovis morbificans,4S. Infantis,4 
S.Kambole,9 S.Newport, 27 Subsp I 
Enterica,415 Salmonella spp

2013 403 59 44

8 Monophasic Typhimurium 4 5 I, 5 
S.Bovismorbificans, 3S.Bredeney, 4 
S.Kambole, 7 SubspI Enterica, ��� ���� 273 
��� ���	
�
�
 
�����
�
 Salmonella spp).
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� 	$� �� ��.�-$��� $ ��%������ %�/(��&//+%�) #5�/�
 $!$ "� ���!%��%�) ����,��0���� %��� �($���//!�� , 
%�#/0���(!" ) ��� � ����#�/!� )

�  �- � ���!%��%� %��) � 0�/�%$��!� ) ��!��) , ���) ���
0.��������/�� ) $��&( �� % 2�(�/�  $!$ "� . 



� ��� $ ��%������ %�/(��&//+%�) �$� $���� , 2�!��#) , 
1�� �"� ��� �� ��&�) ��#) , ���2� �.�� %#2�� (����1����
����2� %��� �($���//!�� , � ����#�/!� ) ��� %�#/0���(!" )

�  �- � (����1���� ����2� %��) � 0�/�%$��!� ) ��!��)
, ���) ���� , ���� 2�(�/� . 



� �5�/� &+) $�/� #5�/�  $!$ "� (����1����) ����2�) %��)
(0.��� ) ����/�� ) ���2� �.���� %��) $ ��$�-% �)
�$�(��+%�) Salmonella  �$� ,�/�$��/ ) , ����. ) ��� ��&�)
����$�#/+� �� ���$���,+,�)



� ��/#��. ��������� ��� %#� -��. ��������� % 
��!%�(�) %�(�%!�) ����(����1���� �$�
�$�(��-% �) %�/(��&//�) ��%� % ��.�-$�#) , 
�%� ��� % *-� . 

� ��$���� �����$�� %�/(��&/�) -�$� *-� ) (�#�!+)
�	
����
�� ��� �	 Infantis) ���� ��. ����� % 
#5�/�  $!$ "� ��) %�$��0/�'�%!��) .



Quinolones / 
fluoroquinolones

3rd / 4th generation 
cephalosporins
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���0�(�
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� ��������� ��� ��� �� � �! ��" !

� ��//&)  #2���%�! ) %�� �(�(��� �����������) �+�
� .� $�# "� � �,��� ���  $!%�(� &/ ,2� .

� ��//&)  #2���%�! ) %�� ��	� ��� �� �����������
 �,�%����� �+���!�+� ��� � %%�/��!��)

� ��//&)  #2���%�! ) %�� �"�+����  �,�%����� $�#
%#(( �&2�#� %�� ���� ��� %��#) #$ #.���#) �+�
$�������0��-�  �( ��// �% +� .
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