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45�� 186� Salmonella Typhi

7� ����
45�� 146� Salmonella Paratyphi A 7��8�9 :�;< S. Typhi �
86� S. Paratyphi A � 66= nalidixic acid (NA) ����>?�9 @�� NA����
ciprofloxacin�ABCMIC�D 0.125E1 mg/ml �>F� GHIJKLMNO���*0�
�������9 NA*0�P�DQ 18�=GHIJKLMNO����R���S ���
��A8� NA��PD 6�=GHIJKLMNO����R��� 2�=T�UVNO���
�R��� W� 6�= 2X��O���S ���9 NA*0�P�DY!�=Z�?�=�
NA��P 2��Y!="[���9 NA*0�P�D�\�#�]= 3.8��>C��A8�
NA��P�D 6.3��>F� F-'$�^_`a�bc="[��� ( pd8.8e10�6)9 2�
GHIJKLMNO����R��,��^_`a� NA*0�P� 3.8�� NA��P� 5.5

��>F� �bc="[��� ( pd8.2e10�619
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 A� (Salmonella serovar Paratyphi A, Salmo-

nella Paratyphi A, S. Paratyphi A) �*+,�>C
=� ,fghi���f=�jBC�[%k�l4P
m8`no�C@m=p_9 @���ABCS �
D� q&D ampicillin (ABPC) g chloramphenicol

(CP)='r�>?�=� 1980�s(tuF ABPCg
CPZv���7w)8�pR����
� (mul-

tidrug-resistant S. Typhi, MDRST) �uC���

45=�*x�xgyMz{�+7'r�|}8�9
:�~� MDRST�'�,D��8�a��� ���
ayMz{�+� '�x�xZv�-�8� �.!�
7��h@B@ma>C9 @��MDRST���~�

�_O�/g0�1��Z���GHIJKLMNO
��=2k�3�m��`��=1)E3)� 1990�s�
ZCm nalidixic acid (NA) ���7�8� GHIJ
KLMNO����*0�� S. Typhi =��	VZ
v��4���Cu;�Z?�4)9 o=��a NA�
���uC���
� ����
=���Cu;�Z
F� 5����D��Z67mZ?`_C9 ��D
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����� ABPC, streptomycin (SM), tetracycline

(TC), CP, sulfamethoxazole trimethoprim (ST), NA

� 6����	
� �
� ciprofloxacin (CPFX)� E

test ������� �����
�
S. Typhi����
 18������ !�S. Para-

typhi A ����
 14��"#��� !�$%&
'(� )*� +,�-./�01�
�

2) ����
23 !� NA4+5� !67 NA&8+5�
 !69�:�� ;6�<.=>�� ��?@���
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1) ��	
��
�������
P 19��4+ S. Typhi, S. Paratyphi A ���
)� 4+�Q�
��� ��RSG�Q�
� S. Ty-

phi � 1999)� S. Paratyphi A � 1997)CD NA

4+5T0UVWNM
� 1999)XY NA4+5�
Z)0UVWN[\� ]^_
7 NA4+6� 145
�	\� NA&8+6� 185�	`
� 2001)9

ABPC, SM, TC, ST, CP, NA� 6��_aN94+�
Q_� �
� 2002)9 ABPC, SM, TC, ST, CP � 5

��_aN94+�Q_b�4+c� S. Typhi T 1

5dL0UVW
� NA&8+5� 4+59CCeD
d� b�4+c S. Typhi�fg� ABPC, SM, TC, ST,

CP 94+�Q�
@5�hiDWd� CPFX9j4
+5�hiDWkC`
� �C�� CPFX�MICl
�mn_
7 NA&8+6�� 0.004o0.032 mg/ml

9�p�N[\� NA4+6�� 0.125o1 mg/ml 9
�p�NM
�

S. Typhi �0U�
 18RSq 15S (83r) Ts
t��&'7uvDW� �
� S. Paratyphi A�0U
�
 14RSq 12S (86r) Tst��&'7uvD
W
� P 29 NA4+67 NA&8+6�$%&'
(�Q�
� w67j9xyz�&'�
7$%VW

RST{jbC`
�
P 39 NA4+7&8+6,�)*�p�Q�
�
 !)*�� ����� "#���7j9 20|T{
jb}������~�� 50r�"#����~��
43r ��iNM
� +,��w� 7j9�+Tb
}� ��Dj 70r X���iNM
� �
� ��&

P 2 S. Typhi, S. Paratyphi A 0U !�$%&'(

S. Typhi (n�18) S. Paratyphi A (n�14)

NA4+ NA&8+ NA4+ NA&8+

xyz 5 4 xyz 4 1
xyz��� 2 xyz��� 3
�"�� 1 �"�� 1
������y 1 x#y 1
�� 1 ����y 1
q���� 1 ���� 1
F� 1 2 F� 1 1

NA: nalidixic acid

P 1 ��4+ S. Typhi, S. Paratyphi A ��)� 4+��[��RSG

)
S. Typhi (n�18) S. Paratyphi A (n�14)

4+�� SG 4+�� SG

1997 NA 1
1998
1999 NA 2
2000 NA 1
2001 ABPC, SM, TC, ST, CP, NA 1 NA 1
2002 ABPC, SM, TC, ST, CP 1 NA 1

NA 1
2003 NA 3 NA 3

NA: nalidixic acid, ABPC: ampicillin, SM: streptomycin, TC: tetracycline, ST: sulfamethoxazole trimetho-
prim, CP: chloramphenicol
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�������������� NA

���� !" 18��#$%&'()*����+
,��-./0�� NA1�� !" 142�3 8�
 ����+,��-./0� 4�56� 6��
#$%&'()*����+,��-./0�� 78
��9�! NA1��� 2����:0 ;14�3 2

�< " NA1��� 14=>� 9���?@���! 2

�AB� 2,�� CD��
NA���� ;18�3 16�> A NA1�� ;14�
3 13�> �EFGH
IJ�KL��MN�O 1�
���� NA���� !PQH
IJ- 3.8I ;2R
6IS 3TU 4I>  CV��W�� NA1�� !
6.3I ;3R13IS 3TU 5I>  CX� F-YZ�EF
GBH[\-��:0� ( p]8.8^10�6)� _��
#$%&'()*���+,��2��E`VH
I
JBO 1����� #$%&'()*���+,��
2��aZ�GB� NA���� ;18�3 16�>  

! 3.8I ;2R6IS 3TU 4I>� NA1�� ;14�
3 5�>  ! 5.5I ;3R13IS 3TU 3I> AbX
H[\-��:0� ( p]8.2^10�6)�

� 3 S. Typhi, S. Paratyphi A Ycde�fgA�h

de�fg ;i> jkK
(M : F)20�29 30�39 40�49 50�59

S. Typhi (n]18)
NA1� 5 3 �

� ]16 : 2
NA��� 4 1 3 2

S. Paratyphi A (n]14)
NA1� 4 2 �

� ]10 : 4
NA��� 2 2 3 1

NA: nalidixic acid

� 4 �
	
���������

���l ;1I��m> NA1� (n]14) NA��� (n]18)

no� 2�J 2�J
+,�� TFLX (600 mg) 3 13

LVFX (400�500 mg) 3 5
CTRX (2 g) 1
CTX (2 g) 1

2,�� TFLX (600 mg)pCP (1.0�2.0 g) 2
TFLX (600 mg)pLVFX (400 mg) 1
TFLX (600 mg)pCTRX (2 g) 1
LVFX (400�600 mg)pCTRX (2 g) 2

9�� LVFX (400 mg)pCMZ (2 g) 1
AZM (500 mg)pCTRX (2 g) 1

TFLX: tosufloxacin, LVFX: levofloxacin, CTRX: ceftriaxone, CTX: cefotaxime, CP: chloramphenicol, CMZ:
cefmetazole, AZM: azithromycin

O 1 Nalidixic acid (NA) ���q1���E`
VH
IJ�KL

rstuvw1�xyv�� z{xyv A�rstuvw1�xyv�� z{xyv A�
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NA������ S. Typhi�� ��	
� 78��

��� 60� ������ 1998�� 2002���
����������5), 6)� ��� ��� !�"��
	��# S. Typhi, S. Paratyphi A $ NA��%�
1990�
&��'�� 20� �(��� NA��%
$)*�+,��-.���7)� �$/0�
1�/
2)*�34�5$$� �67�� NA��%��-
$���#89���� �:�� ;�;+<�=�>
NICU��?#� 792�$��@A��B�C�D
E�(��� 1997�FG 2003�H�� S. Typhi, S.

Paratyphi A �I���#� 32�� 24� (75�) �
�J�:�(9#� H#� I���# NA��%� S.

Typhi�� 18�� 8� (44�)� S. Paratyphi A��
14�� 6� (43�) �(2� � 32���� 14�
(44�) � K���� ���"!A��LM"NO#
$$PQR�5%S.#)*�(��8)� �$0T S.

Typhi 3�US. Paratyphi A 3�$V 6�� 2003�
�W�.�����FG� X&5 NA��%$)*�
�-.��Y5$�Z[���

NA��%��\]��$&'#^�(�DNAgyr-

ase�_�����()`*a gyrA$+3�/2�
��b,��#K� NA$MIC�c�O%�de�
\]��fgO-�'��5MIC�c������
�����9)� H#� gyrA$ 83^H#� 87^$�h
�F�.+3�i�����/2���b,��jk
�4Y� 83^� 87^$/l+3�mnO��G�c
04���b,���5�������8)� XoI�
��# NA�� S. Typhi �� CPFX��MIC�
0.25p1 mg/ml ��1.����� NCCLS�$qr

st
���� uAv�w �2����.H0� �
$#K� NCCLS�� NA�� S. Typhi �I��x
� NA$Av�yz�34.nn� de�\]��f
gO-�/�{��$|{�}5�(���5B6.
���10), 11)� H#� NA��%~$ CPFX78{��
9�'�:�.4��$��5(�12)� Xo�� NA

$MIC;$<�>� `*a�=��9��4�5$
$� NA��%$ CPFX�$MIC;� 0.125p1 mg/

ml �(2� ���de�\]��fgO->Av�
O��%��#� H#��$��� NA�����
NAAv���?�.�� de�\]��fgO-@
�78��ABCD$�-�EK#� �$��FG�
NAAv�O�?�.�� NA���de�\]��
fgO->Av�O�F��{���� NAAv�O
�F��{��?��� de�\]��fgO-@�
78�9�'4AG��H���?G�#�

�:��MDRSTI���� 2�EK�'2
�2001�� NA��% 1�� 2002�� NAAv�% 1

��� 3�A�
�
������d�=��(9#�
.F.� {��(#9���� LVFX$@�{��
�I54Y{J.#�� ��G$MDRST�de�
\]��fgO-���������4��� 9��
lK4���4��Z[��� H#� NA���
de�\]��fgO->Av�O�I���#�$
gO-�L�.��� AB���MY4�5$$� X
o��.#/0�de�\]��fgO-$@�78
�5{��N4���ODP���� .F.� /2�
F4{��R��Q.�� de�\]��fgO-�
� 3�
<��
�$RG78�34���?5(
�2)� ��� ¡¢e��� 3�
<��
-�(�
CTRX������ S. Typhi � 1999������
���13)� S£��� ! £���5�� ¤¥�A�
.#���¦�§8� K�TU�(2� "V$¨4
Gh¤¥�$\]��gO-� de�\]��fgO
-� <��
fgO-�>Av�>����� S. Ty-

phi, S. Paratyphi A $W©�Xª��YZ�(��
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Trends in Nalidixic Acid-resistant Salmonella Typhi and Salmonella Paratyphi A

Isolated in Tokyo Metropolitan Bokutoh General Hospital, 1997�2003

Kiyoshi Fuke,1) Yukari Harashima,1) Yuka Shiuti,1) Masako Sakurada,1)

Machiko Kashiwa,1) Kenji Ohnishi2)

1) Department of Clinical Laboratory, Tokyo Metropolitan Bokutoh General Hospital
2) Department of Infectious Diseases, Tokyo Metropolitan Bokutoh General Hospital

Eighteen strains of Salmonella Typhi and fourteen strains of Salmonella Paratyphi A that were isolated
from typhoid and paratyphoid patients, respectively, from 1997 to 2003 in our hospital. These strains can
be divided into two groups by considering reaction with nalidixic acid (NA): NA-resistant and NA-
susceptible group. NA-resistant group (8 strains of S. Typhi and 6 strains of S. Paratyphi A) has minimum
inhibitory concentrations (MIC) ranged from 0.125 to 1 mg/ml and can be considered to have a low
susceptible to fluoroquinolones. NA-susceptible group received a treatment with fluoroquinolones, while
three di#erent treatments were applied to NA-resistant group�six were treated with fluoroquinolones and
two were treated with cephems antibiotic and the remains were treated with both fluoroquinolones and
cephems antibiotics. NA-susceptible group showed no relapse, while two were observed in NA-resistant
group. The average durations of fever after starting the treatment were 3.8 and 6.3 days for NA-susceptible
and NA-resistant groups, respectively. The average durations of fever for NA-resistant group, which was
treated with only fluoroquinolones was 5.5 days.

Key words: Salmonella Typhi, Salmonella Paratyphi A, nalidixic acid
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