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Table 1. Salmonella typhimurium strains used in this study
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kanamycin (K)O cefoperazone (Cfp)d gentam-
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Tryptic soy broth (TSB)O cooked meat medium

Strain No. Total Source of collection Date of isolation
Human isolate 45 Nationa Institute of Preventive Medicine, 1991-1994
ISM 01-10,13-33, Department of Health, Executive Yuan, Taipei, Taiwan
35-39,41-42,44-50
Animal isolates 87 1990-1996

TSMO01-10,12-57, 56
Taiwan

ASMO01-08,11-12, 19
15-21,23-24

CHVDSMO01-07, 7

Taipei Municipal Institute for Animal Health, Taipei,

Department of Veterinary Science, Ping Tong
University of Technology, Ping Tong, Taiwan

the Animal Hospital of National Chung Hsing

University, Taichung, Taiwan

CSM 01-04,06 5

Porcine Research Institute, Chu-Nan, Taiwan
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Table 2. Comparison of the antibiograms for human and animal isolates of S. typhimurium obtained in

Taiwan

Percentage in strains tested

Antibiogram R-types @

Human isolates

Animal isolates

(n=45) (n=87)

TeGAmSC 48.9 25.3
TeGAMSCSxtK 6.7 20.7
TeGAMSC Sxt K Gm 4.4 34
TeC 0 13.8
G 2.2 5.7
TeGAMSCSxtK 2.2 11
TeG 2.2 2.3
TeGAmMSC Sxt 6.7 0

TeGAmMSCCfp 0 34
G AmM SC Sxt 0 11
GAmMSSxtK 0 4.6
TeGAmMC 4.4 0

TeAmK 4.4 0

GK 0 11
TeG S Sxt 0 2.3
TeGAmMSxtK 0 11
TeGAmMSC Sxt K Gm Nor 0 2.3
Te 2.2 11
TeG SC Sxt K Gm Nor 0 11
TeAm G SC Sxt K Nor 0 2.3

a Antibiotic resistant types were according to NCCLS (1998) . Each disk contains. tetracycline (Te) 30 ug,
sulfisoxazole (G) 300 pg, ampicillin (Am) 10 pg, streptomycin (S) 10 pg, chloramphenicol (C) 30 pg,
trimethoprim-sulfamethoxazole (Sxt) 1.25/23.75 g, kanamycin (K) 30 pg, gentamicin (Gm) 10 ug, nor-
floxacin (Nor) 10 pg, and cefoperazone (Cfp) 75 g, respectively.
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Table 3. Incidence of resistance to individual antimicrobial drugs for human and animal isolates of S.

typhimuriumin Taiwan

% of resistant strains 2

Antimicrobial drug P

Human isolates

Animal isolates

(n=45)¢ (n=87)
Tetracycline 82.2 80.5
Sulfisoxazole 77.8 78.2
Ampicillin 77.8 65.5
Chloramphenicol 73.3 74.7
Streptomycin 68.9 67.8
Trimethoprim-sulfamethoxazole 20.0 40.2
Kanamycin 17.8 379
Gentamicin 44 6.9
Norfloxacin 0 5.7
Cefoperazone 0 34

a Antibiotic resistant types were according to NCCL S (1998).

b Each disk contains: tetracycline (Te) 30 pg, sulfisoxazole (G) 300 pg, ampicillin (Am) 10 pg, streptomycin
(S) 10 pg, chloramphenicol (C) 30 ug, trimethoprim-sulfamethoxazole (Sxt) 1.25/23.75 ug, kanamycin (K)
30 pg, gentamicin (Gm) 10 g, norfloxacin (Nor) 10 g, and cefoperazone (Cfp) 75 ug, respectively.

¢ Total number of strains tested: for human isolates, 45; for animal isolates, 87.
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Table 4. Incidence of sensitive and drug resistant
strains for human and animal isolates of S.
typhimurium obtained in Taiwan

Strains % of sensitiv. % of multi-
strains®  resistant strains®

45 Human isolates 15.6 68.9

87 Animal isolates 6.9 58.6

aSensitive strains: strains sensitive to all of the
antibiotics tested.

b Multiple drug resistant strains: strains resistant
to tetracycline, sulfisoxazole, ampicillin, strepto-
mycin and chloramphenicol, simultaneously.
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ABSTRACT

The antibiograms of 45 human isolates and 87 animal isolates of Salmonella typhimurium
collected from 1990 to 1996 in Taiwan were investigated. The antibiotics used were tetracy-
cline (Te), sulfisoxazole (G), ampicillin (Am), chloramphenicoal (C), streptomycin (S), trimetho-
prim-sulfamethoxazole (Sxt), kanamycin (K), gentamicin (Gm), norfloxacin (Nor) and cefop-
erazone (Cfp). Resistance to antibiotics for these Salmonella isolates was studied, and the
results obtained for human and animal isolates were compared. It was found that the antibi-
ograms for human and animal isolates are quite similar. The major resistant type for these
Salmonella strains is TeEGAmMSC. Both the human and animal isolates are highly resistant to
first-line antibiotics, such as tetracycline, sulfisoxazole, ampicillin, streptomycin of chloram-
phenicol; but are sensitive to fluoroquinolone antibiotics, such as norfloxacin and the third
generation antibiotic of cephalosporin, such as cefoperazone and gentamicin. Between 93 %
and 100 % of the local strains is inhibited by these antibiotics. Also, a significant fraction of
these S. typhimurium isolates are multidrug resistant strains. For example, 58.6% of the ani-
mal isolates and 68.9% of the human isolates are multidrug-resistant. In conclusion, the
antibiograms for human and animal isolates of S. typhimurium are similar. These results may
be owing to the fact that Taiwan is geographically a small island and S. typhimurium strains
are the common infective strains for human and domestic animals. Also, a high fraction of
these strains was found to be drug resistant, which may be attributed to the fact that antibi-
oticsarenot strictly restricted for usein Taiwan.

Key words. Salmonella typhimurium, human and animal isolates, antibiotic resistance.
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