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���	� 
-���@�� �GD �� &2=C� HI*JK� -L�� M> &0*D 8�;

 &2�4��> HI*J4K� N�$ M= $�O P152�; &����2=�> &?�*�@

 8��� ����&�$ �QMR�� &20�3 �$�4? � 10*4' 8�$14%.0 

��4!+:, � ��4�S �4%R T3�5� H�$�F MR�� P��� N�$

8�2=�> &� �; 1'�>)�.(4> N�$�>�45>8�2=� S$ M4= N4�$ �4> �4;

&:�1X ��Y20$ �Z$ �� �0*[, ��\�$ -1' M2D�5' ]�$*, N��	

 &� #*D �*:^� -S���$ P15'�> �40*[, M4> C2>$ �GD N��	

 -1455= 14�1%	 8��$*� �� � -�*> #*D _��(	 �Z$ �� S$ �4	

<���� �"`0 &��;HIV &� �"	�a; �15'�> .M4= 8�*b M>

�=C� ������ �GD > M> -�*�@ �43$ N!:� 8�2=����4	 

��� �40*[, �4����� �4GD S$ �2/4"> �>$�> � S14�$ 8�4;

�"	�a; 8�;BPC�0*[, �� �8�4;HTLVI, II c4� �� 

1'�> #*D 1F$�.��3 �� ��� �> �"D$ 8�; d"e/	 8�;

 Pf��3#*D <��4�� M4> &?�*�@ �`0 S$ &�$1;$ 8�; 8�4;

 &� 8�.��>�g 6*� 10*' .0 8�">$1	 �> N�$�>�5> h5�(4? �"`

 )�44\0$ � #*44D ��44Y20$ (44=$�� �� #�?14455=$1;$ _44"X�

h���S@ 81"��	 � 8�.��>�g 8�;P��4Y20$ S$ 8�Z*� �*b M>

&?�*4�@ M4> �4�$ �43$ -14' 8�"?*4+R &43���� ]�$*,

 &4� M= &����2=�> ��4� �� &43�3$ HC!/4� ]4��, 140$*	

 �43$ -1/0 -�$� 8���S �":;$ 1'�> -10�"?)�.()�4\0$ �4>

h���S@ <���� ��Y20$ �GD P<���� d"e/	 8�;HIV 

����Q����� �	 �Q����� �4"	�a; <���� P1F$� B�

�; �������� �	 Q����� 1F$� ��4"	�a; <����C�

�; ��������� �4	 ������� -���@�4� �4� #*4D 14F$� 

&� &Y��(	 &0*D 1'�>)QP�.(

��3 �D$�$ �� �ii�P8L	$�243$ �4%R &4[+2e� 8�4;

 h;�= -1' �=j H$�GD ]��4' M4= -14' M42��? �`0 �� 

&+"� 15O k�F P�3*� #��= &0*[, 1l ��:,$ M"��$ �2"�

 �� &��444��2=�> &?�*44�@ d"e/44	 � -14455=$1;$ #*44D

-���@�� &� &0*D 8�; 1'�> .d"e/4	 8$�> T3�5� ���

 -���@�� �� &����2=�> &?�*�@ �4=C� M+:R S$ &0*D 8�;P

10$ M> � f��3 P-��3 &2���> &7�J2D$ � <��F &��= -S$

 � ��:"> M> -�*�@ �=C� _��(	 S$ �	 1'�>("0 �mn� o��20 S$ 

8���4l �"g k�F M> �\5� M=  j�= E��43 HI*J4K�

&� (4"0 M��47 M4> #��4Y� &��b S$ � 15= 8�"?*+R �*'

1'�> .� M24'$10 �*R� &m3�5� ��� N"5O �l�F ��F ��

 ��� M:; &m��4^� � N43�K� <�23� �� 8�; 140�$� .��

��3 8�;�$*0 S$ -��[23$ �"D$ 8�;pH -S$10$ �#$("� 8�"?

 M�"= �� �*R*� (=*+? d"e/	 �%R �=C� 8��F 8�;

 -14' M"47*	 N"4YYK� S$ &4D�> p3*	 &����2=�> &?�*�@

�3$ .�4?$ M4= �43$ -�$� #�/0 �$��$ N�$ H�Y"YK	 M\"20

 M4> -14' -�*�@ &2=C� 8�;1F$� �� 8�2=�> #$("���4�$ &

��� 8�2=�> #*"+"� )CFU ( 13�> 1F$� ��P� (=*+? #$("� 

pH&� &^"mb �"g -1' -�*�@ &2=C� 8�;1F$� ���?)�.(

�4; �� ��*4� c4� M4= -14' -�S N":e	 Q��� ��*4� 

-�20��5= �=C� _��(	P� 1�14' &0*4[, h5=$� M> �\5� 

�; �� ��*� c��q����4=C� _4��(	 ��*� PM4> �4\5� 

S$ ��:"> r�� �43$ -14' &��4��2=�> &?�*4�@ _4��b .�4>

 ��$(? <�3$FDAPS$�����4Y20$ S$ &4'�0 r�� ��*� 

��3 N"> #*D 8�;�i���	�ii� P�i��*� )��(%]"�� M>

-���@�� &����2=�> &?�*�@ �$1^	 N�$ S$ M= -�*> &0*D 8�;

�� ��*� )q�(%M24'$� �=C� _��(	 140$ .o��420 6*4� �4> 

$��4:"> #*4D �/4= <�3$ �4=C� -140�:"X�> �/4= � #

�3$ -1�@ �3� M> -1' _��(	)�.(<�43$ �4> N"45O E;

-�/4425� ��44�@ N��	144�1RP�44; S$ Q��� �44	 ���� 144F$� 

�40*[, M4> �4\5� 14F$� c� P-1' _��(	 E=$�2� �=C�

 (4"0 #@ �"� � r�� #$("� � -1' -10�"? �� ����2=�> 1�1'

 �; �� ��*� c��q�$(; �	��C� 1F$� �$(; &Y��(	 �=

&� 1'�>)qP�.(

�*m+? kCD �> �=C� P(��X 8�; �;&�150$*	 8��� �� 

6�	$ �	 �S�� �$�4X -��[23$ ��*� 1"�*	 S$ t� 140�"? M4= 

N�$ #��S �8�2=�4> 14'� �4%R T43�5� p�$�4' ��� �4;

&� -���@�� ���3 M> �m�0 �%R N�$ S$ � 1'�> &0*D 8�;

<��F &?�*�@ M> 10�	)�.(

��� &?�*44�@ d"e/44	 8$�44> 8�44.�� f��443 8�44;

 M�"= �� &>��!"� 1450�� -14' A"4+B	 �4=C� 8��F 8�;

 P8�2�*2"3*+�PCR �BACT/ALERT ��$� �*R� �4� ��$ 

�$� S�"0 &0I*b #��S M>01M45�(; �� �152�4; �4>)i.(uvCn4�

��� w$�e23$ DNA )�\0$ ]F$�� �PCR PM4> ]X$14F 

� S�44"0 #�44�S S�� c44� -�.2443� #@ �44> -�C44, � M244'$

 �43$ S�4"0 ��*� ("0 �+!"3*��	)iP�.(N"45O E4; ��� 
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BACT/ALERT)t=*���*">(k�J4� #$("� 8�5m� �> M=

M�"= �� &��:2F$ &����2=�> &?�*�@ M\"20 �� #L"�=$ 8�4;

 &� �=C� -S$10$ 8$�> N/"�*	$ -�.23� M> S�"0 P1'�> 8�4"?

 ��*2K� �� �*R*� 8�;S�? H$�""B	 &43��> ��*4� -��� H

��$�)i.(&3��> S$ &!� �� -14' )�4\0$ 8�4;PS$ 8�$14^	 

8�2=�> �> $� �=C� -�20��5= 8�;1F$�)de/4� �$1^	 �> (

S$ t� �%5	 � 10��= -�*�@�QH�$�F �� 8�$1%.0 �,�3 

M�"= �� �*R*� #L"�=$ #$("� -�./���S@ M���Y� �� -�*�@

 M�"= �> �'$� 8�".:/O h;�= E��3 8�; 1' ��%5/"� �

�=C� &?�*�@ d"e/	 8$�> M=&� -�20��5= 8�; S$ #$*4	

��= -��[23$ ��� N�$)��.(

8�44.�� _44"YK	 �� �44=C� &44>��!"� &?�*44�@ 8�44;

-�20��5= -S$10$ p3*	 8�"?pH1' -�$� d"e/	 PN4�$ M>

M= T"	�	pH �q��� -S$140$ -�20��5= �=C� 1F$� 8�4"?

 � �$14^	 N�$ S$ M= -1' �Q����*4� pH S$ �42:= q�*4> .

8�2=�> M�"= S$ -1' $1R 8�; S$ 140�*> H��4m, -�*�@ 8�;

 � 144"x��2[�� Pt"+"2>*443 <*+"443�> P<*44x��$ k�2443$

y*=*+"��23$ &[5� SI*?$*= .-S$10$ N�$�>�5> 8�4"?pH M4> 

d"e/44	 8$�44> &>*44D 8�.��44>�g h��44�S@ #$*445,

&?�*44�@ �44=C� &44>��!"� 8�44; � -�20��445= 8�44; &44��^

1')��.(

&3��> c� �� ��8�� �> M;�� ��Q� �4=C� M�4"= P

�42:= M= &��;1F$� 8$�> &?�*�@ #$("� M= 1' -�$� #�/0

 S$QS�� 8�$1%.0 10�*> -1' P�/��4; �� ����� 14F$� 

�=C�PH14� M4> M4= &��;1F$� 8$�> M= &��F �� �S�� 

8�$1%.0 10�*> -1' Pi/���; �� ����� �4=C� 14F$� 

�443$ -�*44> .&44>��!"� &?�*44�@ d"e/44	 ��� N44�$ �� 

_"YK	 z0� � �/= P8("�@ o40��$ N�14��=@ � )�4? 8�;

 �3$ -�*> .&��;14F$� 8$�4> M= -1' ��%5/"� M��Y� N�$ ��

 S$ h"44> M44=Q-144' 8�$144%.0 S�� 1440$P�/44= &2�44��> 

z0� � &>��!"� � )�? 8("�@@o0��$ N�1��= �*4' )�4\0$ 

M2m�$ !3��!"� -1;�/� M2'$� &5"��� �"3��F &�* �4%5	 �

M> 8�2=�> �$1^	 M= &0��S������ &4+"� �4; �� �1, �42"�

13�>P��� N�$ &� M\"20 15;�)��P��.(

{��2443$ S$ -��[2443$ 8�44.�� &44Y"YK	 M44��Y� �� 8�44;

 8$�> &0$S�$ � #�3@ Pf��3 ��� M= �$��$(=*+? d"e/	

 &4� &����2=�> &?�*�@ d"e/	 @ 8$�4> 14'�> 8S�43��!'

 M�"= �� &>��!"� &?�*�@ �$�4X &43��> ��*� �=C� 8�;

�443$ M442��? ._44"YK	 N44�$ ����p443*	 �44=C� 144F$� 

8�2=�444> 8�444;y*=*+"��24443$ P<*444x��$ y*=*+"��24443$ 

� M44"0*�*5� C"�44m+= P<*x�443 <*+"443�> Pt�144"��1"�$

 1014' -�*�@ t5"3�� �"'$�3 .8�2=�4> |"4Y+	 S$ t4� P�4;

�=C� 8��� �� �;���	�Q&20�43 MR�� 8�$14%.0 �$�4?

 M�"= S$ M0$S�� � -1' M0*:0 �=C� 8�; p43*	 � 8�$��4>

{��23$ (=*4+? d"e/4	 8�; �$��$ �$�4X &43��> ��*4� 

152��? .M�4"= �� (=*4+? #$(4"� M4= �$� #�/40 o��20 8�4;

 N".0�"� S$ �=C����&4+"� M4> �[47 S�� �� )�4?��� 

&+"� �*4> -1"3� E/' S�� �� )�? .&4?L�� � �"3��4F

 T"	�	 M> M2��? )�\0$ ���i�%���� %�3$ -�*>)�.(

#$(44"� (44"0 8�44.�� M>�/44� _44"YK	 �� pH �(=*44+?

 � S�45"=�(.; ��� p43*	 -1' A"+B	 �=C� 8�;1F$�

 ��2!�$pH -S$10$ 14' 8�4"? .#$(4"� M4= �$� #�/40 o��420

 � (=*+?pH &� h;�= #��S �'�? �> 15>�� .� �"3��4F

 T4"	�	 M4> M42��? )�4\0$ ��� &?L��i�%�i�%-�*4>

�3$)�QP�.(��4%O M�4��Y� _4"YK	 N4�$ S$ &+7$ k1;

 d"e/	 ��� �=C� &>��!"� &?�*�@ M4= -�20��5= 8�;

 &� M"%	 #*D ��Y20$ #��S�3 �� &4� ���? 14'�> .�$14^	��

-�20��5= �=C� 1F$�)M4"%	 S$ t4� #�4�S ]X$14F �� (S$

*44D ��44Y20$ #��S�443 -�./44���S@ M44> � -144' 8�$144��D #

14' -�$� ��4Y20$ &!'(�$�"� -1!/0$� &3�5'  ��!"�)��

M+F�� �; �� � &�$�R$ M+F�� ���1F$� .(


 ��� �
���
M^��G� -1' )�\0$ �*> &["7*	 }*0 S$ .#@ S$ M4= &��4R

 �� PM2'�? M>�/� H�^��G� M0*:0 �$1^	 &43��> ��*� 8�;

 ����1F ���	��1F$� ("0 _"YK	 N�$ �� $�� �3$ -�*> 

�$1^	�~-14' A"4+B	 �=C� M�"= -�4.��� S$ -14' M4"%	 

MYG5� #$�4%	 #*4D ��4Y20$ &'S*�@ 8$ � h��4�S@ ��*4� 

���? �$�X &3��>)�P�.(

M�"= M> 8�2=�> _��(	 S$ ]mX �4; P&��4:	 S$��M�4"= 

-�20��5= �=C� M0*:0 p"4K� 8�� �4> � 1' 8�$��> 4;8�

\"20 M= 101' -�$� �/= P#*D �/=4/= M4� �� �4��* 
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�� &>��!"� &?�*�@A"+B	 �=C� -1' #$��!:; � &0�D E"F� -�"5� �2=� 

���

	#@ )�44: �*44> &44[5� �44; .� ��4F�444+444^> M41P���44"= 4M

	4443*43 p4a3*4"�440�4#*8�2=�44> 8�44;y*=*+"��2443$ 

�4X� �4> &+= �"/��'$ � t�1"��1"�$ �� -14' M4"%	 8�4;

 -�*�@ N���� c� ��$10�23$ �> M���Y�101'.-��[243$ �4+, 

=�> �� N�$ S$ &43��> <�43$ �4> M4= �43$ N�$ 8�2 8�4;

M2'�? &?�*4�@ �� -14' ��4� 8�2=�4> �� PM2��? )�\0$ �.0

�=C� -�*> ��G� �2/"> -1' A"+B	 8�; 10$)��P��.(

�X� M"%	 8$�> S$ &0*"�40�a3*3 $142>$ &��4��2=�> 8�;

 M4> -��= M"%	 ]��23$ 89*�*�("� )�3 �� �`0 ��*� 8�2=�>

 #@ H��1= M= 8�*b ��$10�243$ �> �>$�> �/�N���4� c4� 

1'�> .uv�m��Y	 #*"�0�a3*3 N�$ �� 8�2=�> �$1^	���×�/�

&� 14'�> .�4X� #*"�40�a3*3 N4�$ S$ ta43 8�4;��/�P

���/�P�����/�P�������/�P��������/��

���������/�14' M4"%	 ]��23$ 89*�*�("� )�3 p3*	 .

D@ M�*� M3 �� 8�2=�> �$1^	 N�$�>�5> T4"	�	 M> ���� P��

��/�&+"� �; �� &� �2"� 1'�> .�"/4��'$ 8�2=�4> ��*� ��

 M44�*� S$ &44+= 8��44F 8�44;���P����/��� 8�2=�44> 

&+"� M4�*� t�1"��1"�$ k�23$ ��*� �� � �2"� 8��4F 8�4;

��� ���&+"� �� 8�2=�> p�$�' �� � z0�3 p3*	 P�2"�

 &4+"� c4� )$14= �; S$ ]��23$ 4'$��> �42"� M4> � -��4= �

M�"= 101' _��(	 �=C� 8�;)�.(

M> N�$�>�5>���=C� 8��F M�"= P14' _��(	 8�2=�> 

�4`0 �� ��425= �4� 1;�4' #$*5, M> ("0 �=C� M�"= �� �

101' M2��?)8�2=�> _��(	 #�1> .()�4\0$ H14� )�4:	 ��

_"YK	PM�4"= ]4!�$ �� �4;q�p"4K� 8�4�� �� � M4R�� 

-�./���S@)�����&20�3 MR�� �$�? (1014' 8�$1%.0 .��

&0��S ]7$*��QH14� M4> �,�43 �M�4"= S$ S�� 8�4;

 M40*:0 z0�43 p3*	 � ]��23$ p�$�' �� �=C� 8�$��4>

 h���S@ � 1' #@ 8�� �4�S 8�4; �4��? )�4\0$ �4;.$142>$ 

��144F�/�&44+"� �/44= p"44K� 8��44F 8�44G> M44> �442"�

 #*4D)Brain Heart Infusion broth ( 14' _4��(	 c4� �

8�� �4> M4��(�$ � &4GD �/= H�*7 M> ("0 #@ S$ -�GX

 1' -�$� �/= ��?@�C> p"K� .z0�3 H��*2K� S$ &/e>

 �	 1' M2e�� 8�.�� k�� ��pH -�.243� p3*	 #@ pH 

-S$10$ &!��2!�$ �2� �*4' 8�4"? .-�.243�pH ��*4� �42� 

}*0 S$ _"YK	 N�$ �� -��[23$pH ��42"\�� �2� $*409 �*4> .

3� $12>$.24	 -�43 p3*4�> ��$10�23$ ���> MpH 8�; QPq

����m"��= -ta3 pHM0*:0 -S$10$ �; 1' 8�"? .

40�3 H�4�*2K� &Y>��44"0 $� z44> (4h��4�S@ M4�*� M

#@  *443� S$ � -144' 9*[��20�443 �44	 -�$� ��44Y20$ 8�44.��

 (=*4+? �$14Y� 9*[��20�3 S$ ]mX &%25� P�*' M"%	 ��2�?

 =*+? ��� p3*	 #@-S$10$ S$1"�=$ (1' 8�"? .N4�$ 8$�>

 1' -��[23$ #*�S@ <��� (=*+? �"= S$ ��= .��2�? 8�;

 z0� ��� �> ("0 -1' M"%	 p3*	 � -1' z0� P)�? 8("�@

 1452��? �$�4X &43��> ��*4� �*!3��!"�)�P�.(�4%R

 -144�@ �443� M44> o��4420 �� �44X� h�$(44�$PS$ )$144= �44; 

-S$10$ 8�"? M2��? )�\0$ ��> �� �; -14�@ �3� M> N".0�"� �

1' ��$(? ��$1R �� &��%0 M\"20 #$*5, M> .

�� ����� 
-S$10$ (=*+? �$1Y� N".0�"� M�4"= �� -14' 8�4"? 8�4;

 8�2=�4> _��(	 S$ ]mX �=C����&4+"� �4> 147�� )�4?

 N".0�"� k$�K0$i�&+"� &� 17�� )�? 14'�> .�4; 8$�4>

 8�2=�> S$ �X�P�`0 �� �=C� M�"= �� 14' M42��? .M4>

 �X� 8$�> M= T"	�	 N�$ 8�;���P����/��� 8�2=�> 

&+"� �2"�Pf4:R �� &4+= �"/��'$ ���*4� �4=C� M�4"= 

���? �$�X -��[23$ .��*4� �� y*=*+"��243$ t�14"��1"�$ 

�X� �� ("0��� ���&+"� �� 8�2=�> � -14' M4"%	 �42"�

 1' _��(	 �=C� M�"= ��%O M> .; &+= 8�*b M>�4X� �

#@ S$ � 14���? _4��(	 �4=C� M�"= �� M> 8�2=�> �; S$

 M2�;@ �"n!	 t�1"��1"�$ k�23$ M= &��R N�$�>�5> ��$� 8$

 S$ �X��/�1/0 -��[23$ �l�F _"YK	 �� #@ .;4N"5O E

8$�> �X� M3 S$ -��[23$ �+,$M4= �*4> N�$ &+= �"/��'

 8�2=�4> P8�2=�> N�$ T4��g M40*? �4; &?�*4�@ ��*4� �� 

-���@�� &� 1"�*	 M3��� �� 8$ 1'�>.S$M4= &��R #@ N4�$ 

&^��4443 �444"n!	 8�2=�444>��$� �444X� S$ N�$�>�4445> �/�

&+=�"/��'$ ("0 >4M�"= M> _��(	 8$� -��[243$ �=C� 8�;

1')��1R�(.

�$1Y�pH �=C� N".0�"� 4> _4��(	 S$ ]4mX �4;48�2=�

��/q>4�N".0�"� k$�K0$ ��/�&�1'�> .10$-S$ 8�4"?pH 

p3*	 pH ��$10�243$ M43 �> � $*09 &!��2!�$ �2� QPq�

�� ���? )�\0$ .-S$10$ S�� �; 8$�> 8�4"?pH -�.243� P

pH -144' �44=j 8�;��$10�2443$ p4443*	 &444!��2!�$ �4442� 
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��� -QP-��:'QP#�2��S�� 

���

m�!^U::��� $�-%A �.��S m���� � �!	 ��-=0 1�23 8�')mg/dl(

����	

:��� 
�!	 D.�$< 8����L W-� �S.�$< 8����L �#!?< ���]���U�������b��������

�&+= �"/��'$ ���&+"� �2"� �i� ��� ��� ������

�&+= �"/��'$ ���&+"� �2"� Q�� Q�� ��Q ��� �Q� ��� 

�&+= �"/��'$ ��&+"� �2"� ��Q �Q� �Q� ��q ��� �q� 

Q&+= �"/��'$ ��&+"� �2"� ��� �q� ��Q ��q ��� ��� 

�&+= �"/��'$ �/�&+"� �2"� �i� �qQ �q� ��� �Q� �Q� 

�&+= �"/��'$ �/�&+"� �2"� �Q� ��� ��i ��Q ��� ��� 

qy*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��q ��� ����Q��i

�y*=*+"��23$t�1"��1"�$ ���&+"� �2"� Q�� ��� ��� ��� ��� ��� 

iy*=*+"��23$�$t�1"��1" ��&+"� �2"� Q�� QQ� ��� ��� ��� ��i 

�� y*=*+"��23$t�1"��1"�$ ��&+"� �2"� ��� ��Q ��� ��� ��� ��Q 

�� ��25= �Qq� Q�q Q�� Q�� ��� QQQ 

�� ��25= ��Q� ��i ��� �Q� ��� ��� 

m�!^�:�.��S pH:��� m���� � �!	 ��-=0 1�23 8�' 

����	

:��� 
����L W-��!	 D.�$< 8�S.�$< 8����L �#!?< ���]���U�������b��������

�&+= �"/��'$ ���&+"� �2"� ��/q�i/q�i/���/�Q�/�Q�/�

�&+= �"/��'$ ���&+"� �2"� QQ/qi�/��i/�iQ/���/���/�

�&+= �"/��'$ ��&+"� �2"� ��/q��/���/���/��Q/���/�

Q= �"/��'$&+��&+"� �2"� i�/qi�/qi�/q�Q/qq�/q��/q

�&+= �"/��'$ �/�&+"� �2"� �q/q�i/q��/q�i/qQ�/q��/q

�&+= �"/��'$ �/�&+"� �2"� ��/qq�/qqq/qq�/q��/q�i/q

qy*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��/qQ�/q��/��q/��Q/�iq/�

�y*=*+"��23$��1"�$ t�1" ���&+"� �2"� ��/qQq/�iq/���/���/�q�/�

iy*=*+"��23$t�1"��1"�$ ��&+"� �2"� Q�/q�i/qiQ/���/��Q/���/�

�� y*=*+"��23$t�1"��1"�$ ��&+"� �2"� q�/q��/q��/q�Q/q��/���/�

�� ��25= ���/q�Q/q��/q��/qq�/q�i/q

�� ��25= �iq/qi�/qiq/q��/q�Q/q��/q

t4a3 � -�m"��=pH M440*:0 -S$140$ ��*4� �4; �$�4X 8�4"?

 ���? .��M�"= -1' _��(	 8�2=�> 8�2/"> �$1^	 M= &��;

�*>)ml/���(&4��(0 �"43 PpH f��43 S�� �� � -�*4> �4	

 ��1F M> E\5��1"3� .�$14^	 M= 8��$*� �� M= &��F ��

2=�>4&Y��(	 8� &��(0 �"3 P-�*> �2:= �43$ -�*4> �	15= .

� ��4�"= ��*4M;4� 8�44=C4' �4;�4"0 14��"�> h;�= (

#$("� �� 8�J2e� pH k�J4� ]4"�� M4> M= -1' -1;�/�

 �444=C� p4443*	 (=*444+? c"2=I1"4443$ 1444"�*	 � �444; 

&� 1'�>)��1R�.(

M0*:0 �/= -�*> 8�2=�> #�1> M= 1;�' 8�; #���� �	 10$ 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�� &>��!"� &?�*�@A"+B	 �=C� -1' #$��!:; � &0�D E"F� -�"5� �2=� 

���

m�!^b::��� 1P� j.��� �'�!	 k�%e< 1�23 8)I�" 8�'BHI broth �Blood agar(

����	

:��� 
�!	 D.�$< 8����L W-� �S.�$< 8����L �#!?< ���]���U�������b��������

�&+= �"/��'$ ���&+"� �2"� ��++++

�&+= �"/��'$ ���&+"� �2"� ��++++

�&+= �"/��'$ ��&+"� �2"� ������

Q&+= �"/��'$ ��&+"� �2"� ��++++

�&+= �"/��'$ �/�&+"� �2"� ���+++

�&+= �"/��'$ �/�&+"� �2"� �����+

qy*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��++++

�y*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��++++

iy*=*+"��23$1"��1"�$ t���&+"� �2"� ���+++

�� y*=*+"��23$t�1"��1"�$ ��&+"� �2"� �����+

�� ��25= �������

�� ��25= �������

m�!^�:1�23 h-,� �3-M,��M� �,��L j.��� �!	 k�%e< 8�')c�� X�A 8$�0(

����	

:��� 
�!	 D.�$< 8����L W-� �S.�$< 8����L �#!?< ���]���U�������b��������

�&+= �"/��'$ ���&+"� �2"� ��++++

�&+= �"/��'$ ���&+"� �2"� ������

�&+= �"/��'$ ��&+"� �2"� ������

Q&+= �"/��'$ ��&+"� �2"� ��+���

�&+= �"/��'$ �/�&+"� �2"� ���+++

�&+= �"/��'$ �/�&+"� �2"� ������

qy*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��++++

�y*=*+"��23$t�1"��1"�$ ���&+"� �2"� ��++++

iy*=*+"��23$t�1"��1"�$ ��&+"� �2"� ����++

�� y*=*+"��23$t�1"��1"�$ ��&+"� �2"� ������

�� ��25= �������

�� ��25= �������

&Y>�� �/= o��20 � 140�� &4X�> &4[5� #�45O E4; _4"YK	

M�"= 	��[2� 8�;S�� �� �=C� 8�;4�$14^	 M4> M2�> M= &

�*44> &44Y��(	 8�2=�44> 144' �44mn�)��144R�(.S$ M440$S��

 M�4"= M40*:0 �4=C� 8�4; S$ t4� � -14' 8�$��4> )�44\0$ 

h���S@ ��4= #�4��� �� PMb*>�� 8�; 8��4F h��4�S@ M4�*�

 1' 9*[��20�3 �=C�.S$� M4"%	 ��2�4? �� #@  *43� 

z0� �K	 �*!43��!"� p43*	 � M2��? �$�X )�? 8("�@

 ���? �$�X &3��> ��*� .8�2=�> c� &2F #1�� �>PM4\"20 

1' M2��? �`0 �� �mn� .M4= �4=C� M�4"= ��%O �;���

&44+"� �� 8�2=�44> �442"�)�44� &44+= �"/44��'$y*=*+"��2443$ 
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��� -QP-��:'QP#�2��S�� 

��	

t�1"��1"�$ (#@ M> �*4> -1' _��(	 �;PM4\"20 )�� S�� �� 

10�*> �"B2� )�? )I �`0 S$ M2'$� �mn� �/= .�� M4�0�5O

 ��*44�y*=*+"��2443$ S�� �� (44"0 )I o��4420 t�144"��1"�$ 

)��)E;�/4= M4\"20 �> #��S (��*4� �� &4�� 14' �4mn�

 M�"= S$ &!� &+= �"/��'$ �4mn� )�4? )I )*3 S�� �� �;

�'$� M4\"20 �4`0 S$ _4"YK	 #���� �	 �.�� �=C� M�"= �

)�? )IP10�� &X�> &[5� #�5O E; )��1RQ(.

��� 
�4l�F _4"YK	 S$ k1;P��� ��4%O &["47*	 M�4��Y� 

M�4"= �� &>��!"� &?�*�@ d"e/	 �4=C� 8��4F 8�4;

&� -1' A"+B	 1'�> .

#@ S$ ]4F$�� �� M4= &	$1"%:	 &��:	 �*R� �> M= &��R

	&� )�\0$ �=C� M"% ?"&>��!"� &?�*�@ S$ �	 �� 8�"?*+R 

S$ -14' A"4+B	 �4=C� ��44F N4�$ �4> P�*4'#�?14455=$1;$ 

&� M"%	 8�1^2� #�14> &:��2=�4> �43$ N4!:� M4= �*4' 

8�$14%.0 p�$�4' �4.�� &4��b S$ � 154'�> M2'$� ��C,

 14'�> p"4K� H�$�F �� &2���> �=C�P��4:2F$ N�$�>�45> 

&44>��!"� &?�*44�@ ��1440�� �44"n!	 #@ ��44m0� M44> � 144"�*	 

8�2=�> &4� ��4�S p"K� H�$�F �� �; 14'�> .�$14^	 M0I�43

 �4=C� -1455= �4����� M4= &0$��:"> S$ 8���S P152�4; M4> 

�� M4= -14' C24m� &��4��2=�> &:43 &2a43 �4� � &:��2=�>

#@ r�� M> �\5� 8��$*� �3$ -1' �;.

&3��> � �; �> MG>$� �� 8�1^2� 8�; ��� ��4%O S$ c

� T4��^� ��*� �� � M2��? )�\0$ M0�?$1R �*b M> -1' �=j

 #@ N3�K� �� �;M��Y� 8�; �3$ -1' �K> �+2e� .N�$ ��

 M�"= 8�� �> _"YK	 �4; -14' A"4+B	 �4=C� 8��F 8�;

 M4= �4��? )�4\0$ &4>��!"� &?�*�@ d"e/	 ��� ��%O

 S$ 15	��m, :��&4>��!"� �/4= ��-S$140$ 8�4"?pH ��

0$4-S$1 "?4Y� 8�4(=*+? �$1Q�z0� � ��2�? M"%	 8("�@ 

)�?.#�:; &� M= �*b �� 8�2=�> �"n!	 � �*R� �Z$ �� E"0$�

 M�"= M+:R S$ &G"K� �; -14' A"4+B	 �=C� 8��F 8�;P

8�2=�> p3*	 p"K� �� �*R*� (=*+? &4� k�J� �; �*4' .

4"> (4"0 (=*+? h;�= P1'�> �2/"> 8�2=�> �$1^	 MO �; �2/

�3$ .-S$10$ N�$�>�5> M�"= �� (=*+? #$("� 8�"? 8��F 8�;

 &4� �=C� #�/40 140$*	 N4�$ �� &4>��!"� &?�*4�@ -145;�

 14'�> &0*4D -���@��.&?�*4�@ d"e/4	 ��� N4�$ �4�$ 

-1:, ��!'$ &>��!"� -��[243$ ]"�� M> M= N�$ #@ � ��$� 8$

 �=C� A"+B	 � 1"�*	 M3��� �� S��2�=� S$P*4+? �$1Y� (=

-S$10$ &4^"mb �$1Y� S$ �2/"> S�5"=�(.; ��� �> -1' 8�"?

 #*44D �� �*44R*� (=*44+?�443$.�$144Y� �44.�� &44��b S$ 

&� M��l$ M�"= M> M= 8S��2�=� S$ M4= �43$ N4!:� �*'

 -S$140$ #*4O �4�$ 14'�> &2>�Z �$1Y� )�? <�"Y� �`0 8�4"?

 �(.; ��� �4> (=*+? &4+"� <�4"Y� �4> S�45"= 147�� )�4?

&44� �445> 144'�>-S$1440$ (=*44+? �$144Y� N�$�> �� -144' 8�44"?

M0*:0 H��4[2� �.�1!� �> 8�2=�> _��(	 S$ ]mX �=C� 8�;

 �3$ -�*> .-14' A"4+B	 �4=C� �� (=*4+? �$14Y� M�0�5O

 �4+2e� HI�4Y� �� 1"�*	 ��$ S�� �� � E��3 mg/dl ���

��mg/dl �Q� �4� �mg/dl ��� �43$ -14' ��$(4? )��P

�q P�(.K	 �� N�$�>�5> �� (=*4+? ����4Y� (4"0 �4l�F _4"Y

M�"= N4�$ M4> P�*4> �"B2� 8�2=�> _��(	 S$ ]mX �=C� 8�;

 -��:' M�"= M= T"	�	��8��4F Qq� &4+"� (=*4+? )�4?

&44+"� 1447�� -��:44' �44=C� M�44"= � �442"�q8��44F ��q 

&+"� �*4> (=*4+? 17�� )�? .M�4"= (=*4+? N�$�>�45> 8�4;

 ��$ ��$10 &2>�Z �$1Y� �=C� 8��F �4> � -�*> &^GX MO #@

 &?�*4�@ �4Z$ �� M= N�$ ��$� 8��?S�3 ("0 _"YK	 N�$ o��20

�=C� 8�2=�> �> �;P-S$10$ (=*+? #$("� p3*2� -14' 8�4"?

 &4� E`5� h;�= N�$ � M2��� h;�= 14'�>)145O S$ �4"g M4>

 � N44.:; )144, ]44"�� M44> �443$ N44!:� M44= �5n2443$ ��*44�

 M0*:0 #�*> �D$*5!� 1'�> �=C� 8�;(.T"	�	 N�$ M> M4=

 -S$140$ (=*+? �$1Y� ]mX S�� M> �m�0 S�� �; -14' 8�4"?

 &� h;�= 1>�� .M0*:0 ��*� �� ��25= 8�;P&\��14	 h;�= 

p43*	 (=*+? k�J� ]"�� M> M= 1' -1�� (=*+? #$("� ��

�=C� -S$140$ (=*4+? #$(4"� �� �J2e� h;�= � �; 8�4"?
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Microbial contamination detection methods in platelet 
concentrates 
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Abstract 
Background and Objectives 
Bacterial contamination of blood products, especially platelets, may lead to bacterial sepsis or 
death and therefore is of concern. Many techniques have been explored to detect bacteria in 
blood products in order to prevent transfusion-related bacteria contamination and transmission. 
In the present study, four different methods were employed to detect 12 platelet units 
precontaminated with known bacteria. 
 
Materials and Methods 
Ten units of platelet concentrates were inoculated at three levels (150, 15, and 1.5 CFU per ml) 
with Escherichia coli and Staphyococcus epidermidis. All of the platelet concentrates and two 
control units of platelet concentrates were stored at 20 to 24°C for five days. Every morning 
during storage, platelet concentrates were tested for platelet pH, plasma glucose, quantitative 
plate culture, and gram staining on platelet centrifuged smears.    
 
Results 
Escherichia coli with 150 and 15 CFU per ml and staphylococcus epidermidis with 150 CFU 
per ml grew on culture medias after two days but staphylococcus epidermidis with 15 CFU per 
ml did after three days. The sensitivity rate of bacteria detection in platelet concentrates 
through gram staining was lower than quantitative culture. Despite lower plasma glucose level 
in platelet concentrates (as measured by hexokinase enzymatic method) inoculated with 
microbial staines, pH level in platelet concentrates (as measured by pH meter) contentiously 
increased during five days of storage.  
 
Conclusions 
The sensitivity rate of bacterial detection in platelet concentrates through measuring extra 
cellular pH was estimated to be higher than that of plasma glucose, culture and gram staining 
methods.  
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