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�PCR  /L ��16S rRNA &?)G�� %'�)�. �%?�
� !��D� )  �

M. fortuitum F
' I 9/88 &?)G�� %'�)��. ) "9-, � M. gordonae F
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�� -.+�	� ��  ��8 ��� ��('���" ��)G  	8 HI�.� )�*+� =�+ ��� '	JC .-

����� �� ��� ��8 '(�     ��+��@+ K�� )�	�.> =�  �L��!�> '(   �8�-��

�('���" � ��1 ��8 =� (��"� )��� '( �M�� =� ���	2> ��  �.ND  H�!�C

�� O�P� �' )G ��  �-..��� -8�� )2(.    =��  �0� ���R H��S   TU	�PV�

-�D	�  �4�'	�0�A ��8 �� �-84�+ �� -.+�	�  H���C NTM  �8��.  W�>�� � -

 +	6> ��  !�"  T�+�	�C � )�*+� '( %�& -+	8)3 -2(.  

 ?�	+� � �+����" )�4�� �0'��=+	� �� �	�������	
��� Z��'    ���

       �"��P� � ���[�� B���.� � �����"��\] �C�	�+ '( ���	�����	� ���

=N.] �� �^��E�      �'�( �'U	�
D	� _	D	��-��A� � _	D	��-��A� ���

  �2����M� . 0� �  

 ���.0 '	& =�NTM =+	2+ ��  ���  �.�D��� �     =���0� =�� ��`�V�

.
�K�  ���   �$�� �-]   9�' ��� �a�0 � ���0    � K��a��	." ���

 ���0�.8 ����2�8	���� b-+	8 '( D�C�  =�9�' ��� ��     �0� ��
2�

���0�.8  �] =+	2+ ��  -�8�N+ %0�.� �`�V�b  ���c   =��  ����0�.8

NTM d�0� ��� �� �6-4    =�+	� ���� ���$�� �� =�6�  �����    -�8' ���

� /	& =�*�G� b-$�  �=;��+ '(=+	� �� �1�� ���0�.8  �� �� ��� 9�'

 -8�N+ �*��  0� �
2�)5-4� 2( .  

 )	���0�4�-��N��DNA-DNA�  ���� B����� �"���	�������� U���� ���'����

)HPLC  ����High-performance liquid chromatography  ���] (

G�'�	�( K�D	
��� -�0� 4�D�+  �	������	
��� �D	�0  ���A T�:`S ���   O'	��

   ) (�-�V� /	�& ���Restriction fragment length polymorphism   ���

RFLP( ��  O-�� h&�.� �� �(�6�0�  �)_  ���    =��2] �� ^���E�hsp65� 
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Polymerase chain reaction )PCR(   B���0 � ��(��2�>� H��S    ���� ���

 ���0�.8NTM ��  -.8�� )7 �4(> . �)G �� ��j h&�.�   ���\�� -�C �� 3��� 
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�I��N� =+	� ��2� ��  -+	8 ���0�.8 �	������	
���)10 -8(.  
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 k�E��$�  ?	��+ �����:� ��=��D�4� ����   ����� �	��������	
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��� 	
  

=+	2+ '�(��:  ��� '(=:D�`�  =� =:]��� �� =�0    �( � ��:.�! '�(����

)��6!� )��0� '( ��.0 '�(���'( �  ?	2;��� 333   ���8 ��� dq'

=+	2+ ��� -8  =�244      � ��:2;� T'	�! =�� =�+	2+89    =�� =�+	2+

(	� (��6+� T'	!-+ .50 ���� ���D  H� �;C ��8B2]   �� �-�8 '�G

=��+	2+ ����   ������E�+�'(  K��0j" s	��PE�B��2]  '�G=��+	2+  

 �(�( '����S �4�D����0�-��8=��+	2+ .  =��N:] '( =���!�"j� ���� ����  t���  

)8-4 =]'(  �+�0� (��� '�-�@+ ��@$����G =� )-�0' �� (-+-8. 

��(	DG :)	�0�����" � ���(� 40 ���� =+	2+ �� �� ���D   K�� =� ��8 

=D	D 5'(   5��8 �� �a0 � ="�u� '�(10000     T-�� =�� =�I�S( '( '�(

20 /	�0 �=�C�� ��� �& '( .-8 _	�6���+�0 =I�S(  ����c � =�+	2+ �   ���

 � (�� 5	0'S���  ��(	�DG . "�� '��S �(�6�0� ('	� � �-] �-+��   ����(�

 ��-0 -�*��'-�� �� �(�6�0� ��4 (   -��0� K�'	6D	�0 � -!'4   �-�!'(

   %����� ���� =� � �-] =+	2+ �� �� ��v���A � ���c w	�E� � -8 ��;+�

=+	2+ �� �	������	
���  $� ���  -+-8 �(��G ��)11(.  

$�  =+	2+ ��:    <��V� �' ���  $�Lowenstein–Jensen  �

  ���( '( =�	
+� � ��	� T'	! =�37  =�]'(   �+��0�    =�� � (����

 T-�90  $� b-8 ��;+� ��'  ��=� '	&      '���S ��0'�� ('	�� ��@�6�

   �-�8 ����l ��.�� �� .-.�"���   9�' ���Ziehl-Neelsen  x�+'   � 4���G

 -8'  >�0 � )�2@�A -�D	� ��.�� ���l =� w	��� T��!	P1)G ��    �Ny

�a0 .-�(�� �.�� ����� =� w	��� ��     <��V� �' ���  �0�"-�0� ��

  $�Middlebrook 7H10 kD�1 �  $� . "�� T'	! ��0  

�.�� U�� ����� �� ('�	� '(     =�	�0 ��@�( ��� w	��E� ��   ���

 ��.�� �����
��           �$� <��V� �' ��� ��`1 T'	�! =�� �-���� ���  

Blood agar  �(�( (-;�  $�  �-8 (�;�� K� �.�� �� �a0 � -+-8

   3�����G ���� �<��V� ��� �' ��      ���� .-�8 �(�6��0� -�:� ��� 

���0�.8 =�D��  =D�4�� �� �� 3����G ���� ��L+  >�0 �-8' x+'  4���G 

-�0� � 0�"   �)��2@�A -��D	�  _	�D	"'	�  ���.��  (	�]�  ��4�+G  �U����� 

)�U���� ���I� =� T'��C � =2�+ �U���� �(�2�  3�����G  -��D	�   ����0��+

��C� �'��  *� �T����+ 4�D�'-�� � �G ��7	� 80 �(�6�0� -�(��.  

 z��E���������0�DNA  9�' �� �=���������C�� ����������� '( :  

Cetyl trimethylammonium bromide )CTAB  z��E��0� ��� (

DNA    =��� %������ ����� =��� .-��8 �(�6���0�3-2   '( ������� {	��D  

400  �������������D��
�� �"������������Tris-EDTA )TE  ������������

Ethylenediaminetetraacetic acid-Tris   �-��(�� H�C ��	1 =� (

30  ����4�D ��4+G ���D��
��50 ���� ���� �� ���    � -��(�� ="��u� ���D

 �� �A2  '( )	�0��	
+�  >�037 =]'( ��+�0   �(���10  ���D��
��

 ����.�v���AK  �70  �����D��
��Sodium dodecyl sulfate )SDS (  

10 .-�(�� w	�E� ��	1 =� � -8 ="�u� =+	2+ =� -!'(  

 ���� )G15 �� '( =I�S(  '��65 =]'( ��+�0   (���   . �"�� '��S

=�C�� '(  �-:� 100  ���D��
��NaCl 5      � ="��u� =�+	2+ =�� 'U	��
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100  �����D��
��NaCl CTAB  �� =���H��NS  ����( '(65 =��]'(  

��+�0 .-8 ="�u� )G =� 4�+ �(	� �-8 ��� (���  

10 �� '( =I�S(  ��( �� '��65 =]'( ��+�0      .-��(�� =��	
+� (����

 ��a0700    =�� � ="��u� 5	����
�� =� �;C �� �'	"���� H." ���D��
��

 T-�15  '( =I�S(13000 .-�(�� _	�6���+�0 =I�S( '( '�(  

U=� =� ���'    .-��(�� HI�.� -�-] 5	����
��500   ����D��
��

  � ="���u� 5	������
�� =��� (���0 /	+���A��A�4��30  '4����" '( =��I�S(  

20- =]'( ��+�0      T-�� =�� �a�0 �  "�� '��S (���20   '( =�I�S(

13000     =��E�' '�( /	+��A��A�4�� � -��(�� _	�6���+�0 =I�S( '( '�(

 )G =� �a0 .-81 ����  (�0 /	+��� ���D70     T-�� =�� � ="��u� -!'(

20  '( =I�S(13000     w����C� ��� /	+���� .-8 _	�6���+�0 =I�S( '( '�(

 .-�(�� ��EN� ="�u� H
D� � -8 =�E�' '�(  

 ��;+�PCR :�� �(�6�0� �� TU�I� (	]	� �  ���  =�:]���  =��  K�+�� 

 ���2���A �)_16S rRNA  =��� ��� |�8 =�    '���S �(�6��0� ('	�� �

  "��)10(.  

16S rRNA F: 5’ TGC ACA CAG GCC ACA AGG 
GA 3’ 

16S rRNA R: 5’ GAG AGT TTG ATC CTG CGT 
CAG 3’  

=:`S ��m
�  �;C '( ���+ ('	� 25 ����  ��C ���D2   ����D��
��

DNA )5  ���	+���+genomic DNA �(1  ���2���A ���� �� �����D��
��  

)10 ���� �� /	�	
�A  �(���D75/0  ���D��
��MgCl2 )50 ����   �('U	��

5/0 )  ���D��
��dNTP) (10 ����   �('U	��5/2   ����D��
��10x   �"���

)500  �(-��C��25/0  �����D��
��Taq polymerase  �17  �����D��
��

H2O (	�.  

�	�8 =��+  PCR     =��C�� K�� H���8Denaturation    =�� =��D��

 T-�5  '( =I�S(95 =]'(  �+�0� '( � (���  =��(�35 =1�c   |�8 =�

 "�� T'	! ���:  

• Denaturation  '(94 =]'(  �+�0� (���  T-� =�1 �=I�S(  

• Annealing  '(5/55 =]'(  �+�0� (��� T-� =� 1 �=I�S(  

• Extention  '(72 =]'(  �+�0� (��� T-� =� 1 S(��=I  

•  Eextention  ���+��  '(72 =��]'(  �+���0� (�����  T-��� =���  

10 .=I�S(  

-.���" �& �L+ ('	� /	PV� -�D	� -��~�  �] PCR�  �� �$E�

 /	PV� �'	"���
D� �'��G /_ �' /	PV� �PCR  z��E�0� /_ ��

  ��8 =� �D�	� ���:�  �] �Bioneer ���  -8 �(��0�" ��	.].  

  

���	 	
  

 �=:D�`� ��� '( (�-:�9 =D�4��     �� ���	�����	� ���� �	�������	
��� 

 ���119 =+	2+ -8 ���0�.8 � ��0�-] ��8    H
�8)1(   h�N& ��� .

3����G Z���+ �� �� �����2�8	�� � �a��	." 9  )�	.> =� =D�4��NTM 

 ��� �� .-.�"�� '��S ���0�.8 ('	�9 =D�4��  ��-8 ���0�.8 8   =�D�4��

)_	���� ��� =� h�:��  ��-.� '8  =�� (	� - ���2� '( �� 7   -�8' ��'

� �(���� )G ���.��   ��� �����l �����  � (	��81    =��� h���:�� =��D�4��

��	�	
��0���)_	 ����  =��� (	��� -��8' -��.� �� 3����7  =��� �����+ ��'

� )�2@�A -�D	� �
�'�� '( � -+'�( )	�0��	
+�� .-..�  

'( /�-] 1� Z���+  ��0'��  ���M��  ���   ����2��8	�� � �a��	�." 

=D�4�� �� ��8 �� �-8�-] ��( )��6!� )��0� �� �-�G  0�.  

 ��� ��� ��9  �D�	� ���:� 9�' =� =D�4��16S rRNA  T'	! =�

  � ��$��� �  ��"'8 =��D�4��  M.fortuitum  ?	��+I   =��D�4�� K��� �

M.gordonae  ?	+III  .-+(	�  
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� ������� � �	
������� ����	  �
�  �� !�� �  "�� # $ �
� %
�&  %
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�!����!
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���  

 �!�� 

.	�/!0  

1 M. fortuitum complex  +  +  +  +  -  -  7 <  -  

2 M.fortuitum complex +  -  -  -  - -  7 <  -  

3 M.fortuitum complex +  +  +  -  -  -  7 <  -  

4 M.fortuitum complex +  +  +  +  -  -  7 <  -  

5 Mycobacterium.sp +  +  +  +  +  -  7 <  -  

6  M.fortuitum complex +  +  +  -  -  -  7 <  -  

7  M.fortuitum complex +  +  +  +  -  -  7 <  -  

8 M.fortuitum complex +  +  +  +  -  -  7 <  -  

9 M.gordonae -  +  +  +  -  -  7 ˃  +  

M: Mycobacterium 
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� 73�8�DNA !� ��   �
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:�bp 100%��& ; ����	  *�
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� �� �&="� $=�� �
� ��
�.  
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Human immunodeficiency virus )HIV(  � �����+ '( �  ��Nm�

 3��4"�)-8 �-] ����� ��� ��@$����G '( ��    =�� _	�D	����
�� ��

 "�$�A H�D(  ��." (�� �'�8� �)12(.  
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 ��!� H��>�'�2�  =�1�.8 )�*+� '( 	�' ���-8  -�+�   ������� ���� �

 T'-��S ����IIV� �� '����*��'���2� �	��������	
��� ������  ����� ����

 =�0( ��� �� ��2� �' ���	����	�2+�  -.+�()13(.  

 '(=������:D�`�  Sriyabhaya  �Wongwatana H�������*+��A �

�'�2� �	������	
��� '( ����  � -8 |�`� '�� ��D�� ��� �`�V� ��

 �	�������	
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 =��� 4�+ �4�'	�0�A ��8 �� �-8 -�D	� TU	PV�  H��C -.+�	�NTM 

 +	6> W>�� � -.8��  !�" ��   T��+�	�C � )�*+� '( ^��E� %�&

 -+	8)3-2(.  

   �� =�� ���.A s	P1 =� � �@+�1 �.ND TU	PV� ��.0 O�P�

�� H�
$� ��'��C ��� ��8  ��	2>  8�-�� ��� -] �`1 �(	8

�� 5	*V�  (	8)15 �2(.  3�����G (-:� H�D( =�     � ����2��8	�� ���

3����G =+	� ��� )(	N+ -�G'�� ��.�2�    =�]	� �)(��� 4��2�� ��� ��

9�' =� (���  �-8 �D	
D	� ��   0�)17-16(.  
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Mycobacterium �� ���0�.8  -+(��)10(.  

  ���� '(    )_ �D�	�� ����:� 9�' �� �=�:D�`�16S rRNA    ��]
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2� �NTM  '( �'
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M. fortuitum �M .peregrinum �M. smegmatis �  
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M. duvalii �M. haemophilum �M. immunogenum �  

M. lentiflavum �M. mucogenicum �M. novocastrense �  

M. parafortuitum �M. smegmatis �M. terrae  �vaccae   
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Determination of Nontuberculosis Mycobacteria Species Genotypes Present in 

Cattle Milk Samples Using 16S rRNA Gene Direct Sequencing 

 
Mohammad Hosein Rezaeyan1, Seyed Asghar Havaei2, Sharareh Moghim2,  

Fatemeh Riyahi3, Hoseinali Rahdar1, Meysam Rouzbahani1, Bahram Nasr-Esfahani2 

 
Abstract 
Background: Nontuberculosis Mycobacterium (NTM) is the most common bacterium transferred to human 
from cow milk and products. The presence of these bacteria in the cow's milk stands as a public health concern 
particularly among those individuals consuming raw milk and dairy products. In this study the determination of 
16S rRNA gene sequence method was used in order to evaluate the amount of Non tuberculosis Mycobacterium 
incidence and determine its types in milk samples gathered from Isfahan province. 

Methods: The cetyltrimethylammonium bromide (CTAB) and phenol chloroform were used for DNA extraction 
in isolates recognized as Non tuberculosis Mycobacterium, then using designed primers, 16S rRNA polymerase 
chain reaction was done and the types were determined after sequencing. 

Findings: 9 cultures, out of 119 samples gathered from Isfahan farms, were recognized positive in which 8 
samples had M. fortuitum and one of them was M. gordonae. 

Conclusion: NTM incidence was 8.6% in evaluated milk samples. By using polymerase chain reaction (PCR) 
with 16SrRNA and sequencing, the fortuitum isolate type I incidence was 88.9% and Gordonae type III 
incidence was 11.1%. PCR method and sequencing of 16S rRNA gene which were used in this study are able to 
recognize isolates up to 100%. 
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