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Antimicrobial resistance and pulsed—field gel electrophoresis
patterns of Salmonella gallinarum isolated from broiler
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Abstract

Fowl typhoid (FT) is a septicemic disease caused by Salmonella gallinarum. The purpose of
this study was to investigate the antimicrobial resistance and pulsed—field gel electrophoresis
(PFGE) patterns of S gallinarum isolated from broiler. During 1999 to 2004, there was
isolated a total of 26 strains in liver and spleen. The biochemical characteristics of S
gallinarum isolates was nonmotile, no production of H:S, glucose gas, non—fermented
rhamnose, indole—negative, fermentation of dulcitol, mannitol, maltose, and ornithine
decarboxylase. At antimicrobial susceptibility, all of isolates were susceptible to
amoxicillin/clavulanic acid, amikacin, neomycin, kanamycin, and cephalothin. Twenty—six
isolates were divided into 19 resistant patterns and 6 strains was 8—multi—drug
resistance. PFGE of Xba /restriction fragments of S gallinarum isolates was 22
patterns. '
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Table 1. Properties of S gallinarum used in this study (n=26)

Strain No. Source Region Age (day) Year
183 liver Chilgok 7 1999
934 liver Gimcheon 12 2000
942 liver Changnyeong 8 2000
1053 liver Gimcheon 30 2000
1661 liver Gumi 12 2000
1827 liver Yeongcheon 36 2000
1889 liver Gumi 7 2000
2007 liver Ulseong 4 2000
2086 liver Chilgok 7 2000
2196 liver Uiseong 7 2001
2324 liver ' Uiseong Unknown 2001
2330 liver Chilgok Unknown 2001
2447 liver Uiseong 20 2001
2467 spleen Uiseong 14 2001
2503 liver Seongju Unknown 2002
2629 liver Gumi 33 2002
2675 liver Geochang Unknown 2002
2870 liver Dalseong 2 2003
2877 liver Gimcheon 10 2003
2962 liver Cheongdo Unknown 2003
2964 liver Gunwi 7 2003
3005 spleen Uiseong 7 2003
3034 spleen Seongju 5 2003
3038 [iver Uiseong 7 2003
3311 liver Andong 9 2003
3339 liver Cheongsong 10 2004
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Table 2. Biochemical properties of
S gallinarum isolated (n=26)

Positive strains

Test or substrates

No. %

Motility 0 0.0
Indole production 0 0.0
H:S production 0 0.0
Urease 0 0.0
Phenylalanine deaminase 0 0.0
Lysine decarboxylase 26 100.0
Arginine decarboxylase 0 0.0
Ornithine decarboxylase 0 0.0
Esculin hydrolase 0 0.0
Nitrate 26 100.0
Gas production of glucose 0 0.0
Fermentation of lactose 0 0.0
sucrose 0 0.0

mannitol 26 100.0

dulcitol 26 100.0

adonitol 0 0.0

inositol 0 0.0

sorbitol 0 0.0

raffinose 0 0.0

rhamnose 0 0.0

maltose 26 100.0

cellobiose 0 0.0

arabitol 0 0.0
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Table 3. Antimicrobial drugs susceptibility of S
gallinarum isolated (n=26)

28 S gallinarum A3hsd Ade 4
ALt A3 Table 29F #Zo] 265 25 T4¢
Aglstd Agae Yetdglen, %4, indole
W Hy,S A%, urease, phenylalanine de-
aminase A @A BF 2407 vjElyiowH,
Sl B3 =ol A lysine®t E3]3FH 32, orni-
thine®} arginineol] WajAlE ¥H&S YERH A
okt GRS AN 1259 T FolA
dulcitol, mannitol ¥ maltoseo] thaiA T &
Aol AAHJZ YA FE hsix=
25 dbSS wo|z gyt Asstd g 2

.. . Susceptibility
Antimicrobial . Inter—_ Suscep-
drugs Resistant o giate ~ tible
Amikacin - - 26
Neomycin - 3 23
Doxycycline 10 8 8
Erythromycin 26 - -
Gentamicin 13 2 11
Kanamycin - 3 23
Cephalothin - 3 23
" Ciprofloxacin 3 14 9
Norfloxacin 7 14 5
Enrofloxacin 3 13 10
Oxacillin 26 - -
Penicillin 26 - -
Amoxicillir_l/ . B B %
clavulanic acid
Ampicillin 4 2 20
Tetracycline 10 2 14
Tzﬁﬁglsgcrﬁg){azole 0 10 11
Polymyxin B - 18 8
Colistin 5 17 4

amikacin ¥ amoxicillin/clavulanic acidell 3l
A= A #F7F 74L, neomycin, kanamycin
2 cephalothinell Wi ATF7 F5= 9
Aol AL, FA=EAEY 01proﬂoxac1n,
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Table 4. Antimicrobial resistance patterns of S gallinarum isolated (n=26)

Resistance patterns No. of isolates Strain No.
OX PE 3 183, 2007, 3339
OX P E NOR 1 942
OX P E SXT 1 1053
OX P EGM 1 1661
OXPED 2 2467, 3311
OX PECL 2 2447, 3005
OX P E AM 1 2962
OXPE TeD 1 934
OX P E GM Te 1 1889
OX P E GM SXT 1 2870
OX P E GM CL 1 1827
OXPEGM Te D 2 2086, 2629
OX P E GM NOR SXT 1 2964
OX PEGM Te D CL 1 2503
OX PEGM AM Te D 1 3034
OX P E GM Te NOR ENR CIP 1 2196
OX P E GM CIP NOR ENR 2 2675, 2324
OX P E GM Te NOR D CL 1 2330
OX PE GM AM Te SXT D 2 2877, 3038
Total 26
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Fig 1. PFGE of Xba I restriction fragments of S gallinarum isolates
lane M : PFGE marker(S breanderup), lane 1-6 : isolates(2086, 2196, 3311, 3005,
3034, 3038), lane 7-12 : isolates(2962, 2877, 2503, 2007, 2629, 1827)
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Fig 2. Dendrogram of S gallinarum isolates by PFGE pattern (Xba I)
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Fig 3. Dendrogram of S gallinarum isolated in 2000 by PFGE pattern (Xbal)
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Fig 4. Dendrogram of S gallinarum isolated in 2003 by PFGE pattern (Xba I)

] 2007 2000
| g 2196 2001
|
l

2447 2001
2467 2001
[ 300S 2003

3038 2003
ﬂ ] |M ! “ 2324 2001

L Y e e D TR

Fig 5. Dendrogram of S guallinarum isolated in Uiseong by PFGE pattern (Xba I)
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