
�� ��

�����������	
�� invA	�����	�����
nontyphoid Salmonella���
������	 1���

������� ���� ���� �
��������� ���� 
!!"#$"%#&$�%&

''( 19) 5( 2*)+* '( 20) 2( 21*),+

-.%,-/0.�1/�0�1234����
������	 1�567.�8
,-9 62:* 2��* 38;3	/4* <55=67#.�8 >?-89	:;5@AB<C
* ?D=>5E@.�8 �
FG�	�H CT�%5E@.�BIJ* ����K?@A
BC	������/LMN�8 OPD	67EFG5@���* H 3%*��QR2I�
ST.UVWX89BYZ[J.�8 �������K	\8]^	BLB_�M`NO
P	a�^Q�RSPb�TH�N�8 UV[c9dWX��	Y^eS?����8 ?D=
>�� Salmonella enterica serovar. Enteritidis��SMN��* ���BLf	%,OP
Z[�9P\	���g]�����H* h2ij�k^�����@_�� PCR��12
34�`alEY%m
�� invA	bc5�n�8 o	pq* 100 bp�_	dr DNA�
_srt9bc�ue��Z* vbP	<^	wxB.t	�Yyf����8

Key words: nontyphoid Salmonella* �
�����* %m
��* PCR* %,z�

� �
1/�0�1234� (nontyphoid Salmonella

spp.)9{P�dgb	mcPB.t>hijkM
N�P����* lmno	mcB.t	n�Y|
p}~q�
0B.t�rsMN* �)�9t�P	
b���uMNtr�1)�4)8 ��* [P9>v-�w
�xy,-�z�{[|	>rge��
5�v�
�IB��}�Nt�Z5)* ~�EY%9B.t* �
?0* �
�����* �
���Mb����N�8
IN����	���1234��
9* P?05
��������^MN�IB��B����Z*
��?D=>5�E��IB* �%pq5��&
$����IB������8
��* ��9{[E6�5����1/�0�12

34����
������	 1�567.�8

7#C	?D=>�� Salmonella enterica serovar.

Enteritidis��SMN��* %,OPZ[��	v
bP	���g]�����H* PCR5�rth2
ij�k^MN������@_��1234�`
alEY%m
��	��5�n�IB�* vbP	
�^	�����	�����8

I. � �
, -� 62:* 2�8
= 6� /4* <5* � 8
¡¢�� /0 1)�-.%5£�MN����.

tr�8
T%�� 2003) 11( 14*��y�¤�* dx
¥�5¦§.* �¨5)�.�8 ©�/�* 37.9;	
/4�����H�ªD5«�MN* r���908
�¬�.�8 .�.* 21*��<5B 38.9;	/4
�ST.* ?D�%�?-�	�* ��?�?®b
�* ?��� (61 mm/h)�TH�N�87#�*�Z
� �� EST���AYZ* 11( 28** ¯
� 0C 5j¡#°a�¢5)�.�8 �
£A-
.%	b±�²³N��H�&w¤%¥7#.�8
7#CT0� ?´ 143/90 mmHg* �¦ 84/min*

§-¨©ª� (µ448�8505) !!¶·¸« 5�15
¨¬p"#¹!!"#$"%#&$�%
&
����
TEL: 0566�25�8005
FAX: 0566�25�8216

*[&$®¯°º»¼ Vol. 18 No. 2 2008.

�*[&$®¯°º¹ 2008

35

109



�� 37.8�� �����	 
����������
���������	��
�������� ��
����� ��!"#�� ���$��!"#�
�	%��������#��&'(�����!�	
�)*��+ ���,��!"#��
�-�./��0 12./�34�	 �15�

4366104/ml	 789:;' 12.1 g/dl	 7<=>&?
= 36.6@	 1��� 46.36104/ml	 �15� 14.76
103/ml A B!0 C"5	 1@D #$E5	 1@D  %
E5	 79@D &'(5	 13@F G�#�� &'!(H
*./)�	 BUN 12.7 mg/dl	 >IJKL' 0.5

mg/dl	 *M'(>+ 7.2 g/dl	 JNOP' 3.1 g/dl,

ALT 53 U/L, AST 28 U/L, LDH 474 U/L, CRP 6.6

mg/dl	 1, 303 mg/dl, HbAlc 11.7@G�#��
�-Q)R0 11S 28- A. 1/-F	 T1,��,

0UVW1X2Y�VZ=['\&'3]�45��
1,^6�_#�� ��7$�8�"G!"#��	
�� CT./�`_���ab	 ���9:�*;C
9: c�<=�>d����	 ?e]�@A�Q�
B�fgC�(h	 "iDE�FGC� halo�j�
Gk� (Fig. 1)� Hlmno��pqGrIC���
9:>�sJC�Ktu���	 vwL�xyrI7
MN�OPuz�Q�no�QR�_{ST����
�� 1$�|'=:}N��,~�L�N��'�4
5�_�	 vwL�������&' (PIPC) 4 g/day

A 2F �UV�_#��
. 2/- AWX-F	 1$	 :Y��Z�����	

��� 38.9��=[��� \-	 ]S"�M}N^�
A������������	���$��!"#��

. 3/- A-X-F	 _`��)R�������	
a��!#�1$������!789:;')��
b (7.8 g/dl)�(h���Q 8� 30 �	��c�r
���	 defgh�!#�� i(�j����Q
9� 20 �klj�u��� kQ 2���)�/6
�m�_#�� 12no�34�p8����	 m.
qrQG�#��

II. ������
�-��	 12no� 1�_#�� U:1����

=N A96FI�'�=N	 -s�>='���?�'
 'F � 1s�¡t�	 BACTEC9120 A-s�>=
'���?�' 'F Gno�_�	 13��Q�uC
v¢�w��=Nw2�9�£IxG	 9�£¤C#
wG�ya��j�u���  ynou��w�\Z
./�L]rzC./�MicroScan WalkAway-96

Neg-Combo5J (DADE BEHRING)�{��_�	
Salmonella sp. A¥:¦§[N|}¨	 53125044; j
| 99.5@F �\Zu��� L]rzCj©�34�
Table 1�K��� 1}V~j©�ªN8«��¬1
} (®¯ A�'�(®F �{�_�	 w�v°0 O9

±	 ��v°0 g, mV�pZu�	 Salmonella en-

terica serovar. Enteritidis�²Z��� !³m.��
+=�U:x�12�¡t�	 \��12no�_#
��w�.Au�!"#�� ´�m.���µw./

Fig. 1. Abdominal CT image following infusion
of contrast medium
L, left; R, right.

Table 1. Antimicrobial susceptibility of the
isolated Salmonella sp.

Antibiotics tested MIC ( mg/ml)

Ampicillin �4
Piperacillin �8
Amoxicillin-clavulanicacid �8
Cefazolin �4
Cefmetazole �4
Cefotaxime �8
Ceftazidime �1
Cefpirome �8
Cefoperazone-sulbactam �16
Cefaclor �8
Cefcapene 1
Cefpodoxime �4
Flomoxef �8
Aztreonam �8
Imipenem �1
Levofloxacin �1
Minocycline 2
Fosfomycin �4
Sulfamethoxazide-trimethoprim �2
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Fig. 2. Gross finding of ruptured infrarenal
aortic aneurysm
Ao, aortic wall; Me, mesenteric fat tissue.

Table 2. Oligonucleotide primers for Salmonella genus-specific invA amplification

Primers Synthesized oligonucleotide sequence Positions flanking the invA genea)

INV-AF1 5�-GTG CCG GTT TTA TCG TGA CT-3� 734¹753
INV-AF2 5�-CGC TGC CGG TAT TTG TTA TT-3� 875¹894
INV-AR1 5�-CTC GCC TTT GCT GGT TTT AG-3� 962º981

a) GenBank accession number, U43273 (see ref. 7).
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Fig. 3. Results of PCR-based amplification of Salmonella genus-specific invA gene
(A) A 248-bp amplicon for the primers INV-AF1 and INV-AR1can be detected in lanes 1 to 3.
Lane 1 (S. enterica Typhimurium strain), lanes 2 & 3 (Salmonella sp. isolated from the patient’s
blood), and lanes 4�7 (DNA extracted from para$n section).
(B) An 107-bp amplicon for the primers INV-AF2 and INV-AR1 can be detected in all of lane 1
(S. enterica Typhimurium strain), lane 2 (Salmonella sp. isolated from the patient’s blood), and
lanes 3 to 7 (DNA extracted from para$n section). M, molecular weight marker (100-bp ladder).
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An Autopsy Case of Infectious Aortic Aneurysm Caused by Nontyphoid Salmonella:

PCR-Based Genus-Specifc invA Gene Detection Aided the Diagnosis

Yuka Inoue, Makoto Ito, Masaru Okugawa, Hitoshi Kuramae,

Natsuko Matsui, Yoshio Izawa, Akiyoshi Sakai

Department of Pathology and Laboratory Medicine, Kariya Toyota
General Hospital

An autopsy case of infectious aortic aneurysm in a 62-year-old diabetic male patient was reported. The
causative pathogen isolated from blood culture was identified as Salmonella enterica serovar, Enteritidis.
To confirm a patho-etiologic relationship we attempted a PCR-based detection of nontyphoid Salmonella

genus-specific invA gene from formalin-fixed para$n sections. By using DNA templates extracted from
tissue sections prepared from the aneurysmal site, conventional PCR protocol was able to detect the
Salmonella-specific invA amplicon with the primer set designed to amplify a short flanking region (107-bp)
within the open reading frame of invA. The detection of pathogen-specific genes from various resources
may serve as a diagnostic adjunct for determining the etiology of deep-seated infections, even when there
are solely autopsy materials available.
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