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����� (Fig. 1): ���	
������ �
���� ����������� �� !� fos-

fomycin (FOM) 3 g/"/# 3$%�&'�()
*+, 8- 18"��� �./!� S. Ty-

phimurium 012 334#567+, 8- 27

"89:;<=*>?@�*+, A��BCDE
FGHIJ��� 9- 21"1KL�M�+,

Fig. 1. Clinical course of case 1 and case 2.
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8.5 mg/dl
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II. ������
1. $^F_ *% 1, 2 "�&'-.H��IJ

% Salmonella sp. 2_:(?%

2. )*`+]L,- aF,-b.cd �Micro

Scan Walk/Away NC5J efg� DADE� 1hi/
  j0"kglfm1n1h �op�)q� :(?
%


3. 2rst]uv� wx�y3z4" (MIC)  
ampicillin (ABPC), cefotaxime (CTX), kanamycin

(KM), streptomycin (SM), minocycline (MINO),

chloramphenicol (CP), FOM, norfloxacin (NFLX),

ofloxacin (OFLX), levofloxacin (LVFX), sparflox-

acin (SPFX), tosufloxacin (TFLX), ciprofloxacin

(CPFX) " 132r�{?; CLSI (Clinical and Lab-

oratory Standards Institute) 5�|}�%6�~�
��510)���7-�%
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III. 	 

*% 1, 2 "F_ ,®")*`+]L (Table 1)

Salmonella sp. �M-� 1hi/��� S. Ty-

phimurium (O-4: i: 1, 2) �,-�%

2rst]uv (Table 2): F_ 1, 2�$�� MIC

(mg / ml) �D]:¯�%2r  NFLX (32, 64),

OFLX (8, 8), LVFX (8, 8), SPFX (16, 32), TFLX

(16, 16), CPFX (16, 16), ABPC (°128, °128), SM

�°128, °128), MINO (64, 32), CP (°128, °128)

HY� N±sO*�P(IJ�Rg²T��Tp2

Table 1. Di#erentiation of fluoroquinolone-
resistant strains of Salmonella Ty-
phimurium strains

Characteristics
Reaction

Strain 1 Strain 2

Oxidase ³ ³
ONPG ³ ³
IPA ³ ³
VP ³ ³
Indole ³ ³
Lysin decarboxylase G G
Ornithine decarboxylase G G
Arginine decarboxylase ³ ³
Urease ³ ³
Malonate utilization ³ ³
Glucose G G
Adonitol ³ ³
Arabinose G G
Inositol ³ ³
Rhamnose G G
Sorbitol G G
Sucrose ³ ³

´Qµ®¶RSTU¶·V¸¹´Qµ®¶RSTU¶·V¸¹

�WXº6)*`»¼ Vol. 16 No. 2 2006.38

98



����� ���	
�������� ���
ABPC, SM, MINO, CP ���������
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IV. � �
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���"#
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Table 2. MICs of 13 antimicrobial agents against fluoroquinolone-resistant strains of Salmonella
Typhimurium

Strain
MIC ( mg/ml� ofa

NFLX OFLX LVFX SPFX TFLX CPFX ABPC CTX KM SM MINO FOM CP

S. Typhimurum�1 32 16 8 16 16 16 �128 �1 4 �128 64 �1 �128
S. Typhimurum�2 64 16 8 32 16 16 �128 �1 4 �128 32 �1 �128

a Abbreviations: NFLX, norfloxacin; OFLX, ofloxacin; LVFX, levofloxacin; SPFX, sparfloxacin; TFLX,
tosufloxacin; CPFX, ciprofloxacin; ABPC, ampicillin; CTX, cefotaxime; KM, kanamycin; SM, streptomycin;
MINO, minocycline; FOM, fosfomycin; CP, chloramphenicol.

Fig. 2. Plasmid profiles (A) and RAPD profiles
(B) of fluoroquinolone-resistant strains
of S. Typhimurium. Lane 1, S.
Typhimurium strain 1; lane 2, S.
Typhimurium strain 2.

Table 3. Mutations in quinolone resistance-determining regions of gyrA (GyrA) and perC (PerC) of
fluoroquinolone resistant�Salmonella Typhimurium strains

Strain
gyrA/(GyrA) parC/(ParC)

81 82 83 84 85 86 87 88 78 79 80 81 82

S. Typhimuriuma GGC GAT TCC GCA GTG TAT GAC ACC GGC GAC AGC GCC TGC
98-141-(NAs) (Gly) (Asp) (Ser) (Ala) (Val) (Tyr) (Asp) (Thr) (Gly) (Asp) (Ser) (Ala) (Cys)

S. Typhimurium� � � � � � � � T � � � � � � � � � � A � � � � � � � � � � � C � � � � � � � �
1 (Phe) (Asn) (Arg)

S. Typhimurium� � � � � � � � T � � � � � � � � � � A � � � � � � � � � � � C � � � � � � � �
2 (Phe) (Asn) (Arg)

a Nalidixic acid-susceptible strain.
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Two Cases of Infantile Diarrhea Caused by Fluoroquinolone-resistant

Salmonella Typhimurium

Ken-ichi Ogura,1) Fuyuhiko Saito,1) Koji Morita2)

1) Department of Clinical Laboratory, Tama-Nambu Chiiki Hospital
2) Department of Microbiology, Kyorin University Scool of Health Sciences

Two infants, 7-year-old female and 7-month-old male, were hospitalized because of diarrhea. Stool
cultures of both patients were positive for Salmonella Typhimurium with high-level fluoroquinolone-
resistance (ciprofloxacin MIC of 16 mg/ml). They were treated with fosfomycin, and recovered completely.
Two S. Typhimurium strains, from above two cases of infantile diarrhea, had some identical features
including di#erentiation of S. Typhimurium strains resistance pattern, plasmid profile, and genotype on
randomly amplified polymorphic DNA-PCR. Furthermore, mutations in quinolone resistance-determining
regions of GyrA (amino acids change at Ser-83 and Asp-87) and ParC (amino acid change at Ser-80) were
also coserved in two S. Typhimurium strains. These results suggest that two infantile diarrhea patients
investigated in this case study were infected with the identical clone of fluoroquinolone-resistant S.
Typhimurium. Though a conclusive evidence of infection routes were unknown, the pet-related infections
were suspected in both cases of infantile diarrhea. Extensive surveillance for fluoroquinolone-resistance
Salmonella serovars is necessary.
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