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Antimicrobial resistance and pulsed-field gel
electrophoresis (PFGE) patterns of
Salmonella Gallinarum isolated from chicken
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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 chicken. During 1999 to 2004, there was isolated a total of 100 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 amoxi-
cillin/clavulanic acid, amikacin, neomycin, kanamycin, norfloxacin and enrofloxacin. One hundred isolates
were divided into 54 resistant patterns and 37 strains was 6-muiti drug resistance. PFGE of Xba ]
restriction fragments of S. Gallinarum isolates was 20 patterns.

Key words : Salmonella Gallinarum, Antimicrobial susceptibility, PFGE
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Fato] slide 3-HWH2-& HAJsk¢lch

gdm 2+ M

Bt Al 44 A 8-S Clinical and Laboratory Stan-
dards Institute (CLSD)2} 7|Zof we} tjA= shAbY
(disc diffusion method)2 ©]-838}o] &g 7had A
-2 AL TH2002). FAISH Al BBL sensi-
disc (BD®, USA)A| <] amikacin (AN, 30ug), ampicil-
lin (AM, 10ug), cephalothin(CF, 30ug), gentamicin
(GM, 10ug), kanamycin (K, 30ug), streptomycin (S,
10ug), norfloxacin (NOR, 10ug), tetracycline (TE,
30pg), neomycin (N, 30ug), amoxicillin/clavulanic acid
(AMC, 30ug), trimethoprim/ sulfamethoxazole (SXT,
1.25pg, 23.75ug), Ox0id® (UK)A3E<] enrofloxacin
(ENR, 5ug) 5 1258 A-83kth

Pulsed-Field Gel Electrophoresis (PFGE)
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PEGEE A Atk agarose plug®] %3, Algel &
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e, v)= A FAME(CDO) oA 9521 PFG
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Table 1. S. Gallinarum isolates in this study (n =100)

No. of farm No. of isolates
Year -
Broiler Layer Broiler Layer

2000 1 1 2 3
2001 11 9 34 19
2002 4 6 9 15
2003 7 4 10 5
2004 1 1 1 2

Total 24 21 56 44

%235}9] normalizationdt k. 5712} clustering-&
unweighted pair group method of average linkage
(UPGMA)ol| 2J%) dendrogram-2 A4 3}%ich.
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Tabile 2. Biochemical properties of S. Gallinarum isolates (n=100)

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 100 100.0
Arginine decarboxylase 0 0.0
Ornithine decarboxylase 0 0.0
Esculin hydrolase 0 0.0
Nitrate 100 100.0
Gas production of glucose 0 0.0
Fermentation of lactose 0 0.0
sucrose 0 0.0
mannitol 100 100.0
dulcitol 100 100.0
adonitol 0 0.0
inositol 0 0.0
sorbitol 0 0.0
raffinose 0 0.0
rhamnose 0 0.0
maltose 100 100.0
cellobiose 0 0.0
arabitol 0 0.0




158

HEE = AGE -

ESERUEES

r
o

ups

oA 1259] o Zof| A dulcitol, mannitol 2 maltose
Fol AAEAL YA FE s

Holx| ekgtrh A3letd At A}

tlo 2 oft

Table 3. Antimicrobial drugs susceptibility of S. Gallinarum
isolates (n=100)

Antimicrobial Susceptibility
drugs Total Broiler (n=56)  Layer(n=44)

Amikacin 100 56 (100%) 44 (100%)
Neomycin 75 39(69.6%) 36(81.8%)
Gentamicin 36 16 (28.6%) 20(45.5%)
Kanamycin 94 51(91.0%) 43(97.7%)
Streptomycin 9 1(0.20%) 8(18.2%)
Cephalothin 27 11(19.6%) 16 (36.4%)
Norfloxacin 79 42(75.0%) 37 (84.1%)
Enrofloxacin 81 45(80.4%) 36(81.8%)
Amoxicillin/

clavulanic acid 100 36 (100%) 44(100%)
Ampicillin 33 16 (28.6%) 17 (38.6%)
Tetracycline 66 37(66.1%) 29 (65.9%)
Trimethoprim/ 24 14(25.0%) 10(22.7%)

sulfamethoxazole

S. Pullorum¥} 7Hdo] a3k glucose gas AHA%(—),
dulcitol (+), maltose (+), ornithine decarbo-xylase (+)
A YRt AIE WP I Salmo-nella O 38
A o] group D2} factor 1, 9, 129] 3} &ifol= 24
WS AANE AARE 23 BE 24 g UEliE
Zeg gelEgict

Eold0 g2y Ay

g zskng o] o3
Table 33} Zch

Amikacin ¥ amoxicillin/clavulanic acido]] tj&jAle=
A FF7t 5 oMolA dedE vehlide,
neomycing 757(75.0%), kanamycin< 94(94.0%) 2}
d57F FT%E o S Rl AR BAEY
31, norfloxacin ¥ enrofloxacinof] ts}e] z}zl 793
(79.0%), 815(81.0%)7} & o|4te] ZpA-E& 714
= Ao ZAEC) $H4, streptomycin, gentamicin,

-
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Table 4. Antimicrobial resistance patterns of §. Gallinarum isolates (n=100)

No. of isolates

No. of isolates

Resistance patterns ————— Resistance patterns —_—

Total Broiler Layer Total Broiler Layer

1 CF 1 - 1 N SXT GM S ENR 1 - 1
SXT 1 - 1 SXT GM CFNOR S 1 - 1

2 CFS 1 1 - SXT GM NOR S ENR 1 1 -
GMS 3 3 - SXTTEGMCFS 2 1 1

S ENR 1 1 - SXT TE GM NOR S 1 - 1
SXT CF 2 - 2 AM N SXT CF § ENR 2 2 -
SXTS 1 1 - AMNSXTGMCF S 4 2 2

3 AMCFS 2 - 2 AMN SXT GM NOR 8 1 1 -
AM SXT CF 1 - 1 AMNTEGMCFS 1 1 -
GMCFS 2 2 - AM SXT CFNOR S ENR 1 1 -
NOR S ENR 1 - 1 AM SXT GM CFNOR § 3 3 -
SXTCFS 3 2 1 AMSXTTEGMCF 8 6 4 2
SXTGM S i - 1 AM SXT TE K GM CF 1 - 1
SXTTES 1 - 1 NSXTTEGMCFS 1 1 -

TEGM § 1 - 1 AMNSXTTEGMCF S 4 4

4 AMGMCFS 1 1 - AM N SXT TE GM S ENR 1 - 1
AMNSXTS 1 - 1 AMNTE K GM S ENR 1 1 -
AMSXTCFS 8 4 4 AM SXT GM CF NOR S ENR 2 2 -
AM SXT NOR § 1 - 1 AM SXTK GM CFNORS 1 1 -
NSXTTES 1 - 1 AMSXTTEGMCFNOR S 1 1 -
SXT GM NOR S 1 1 - AMSXTTEKGMCFS 1 1 -

5 AMNSXTCFS 3 3 - SXT TE GM CF NOR S ENR 1 - 1
" AMN SXT S ENR 1 - 1 AM N SXT GM CF NOR S ENR 2 1 1
AMSXTGMCF S 7 3 4 AM SXT TE GM CF NOR S ENR 1 - 1
AM SXT GM S ENR 1 - 1 N TE K GM CF NOR S ENR 1 1 -
AMSXTTEGM S 2 1 1 AM SXT TE K GM CF NOR SENR 1 1 =
AMTE GMCF § 5 2 3 - 3 1 2
Total 27 pattern 54 25 29 Total 26 pattern 46 31 15
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Fig. 1. PFGE of Xba I restriction fragments of S. Gallinarum isolates [lane M: PRGE marker (S. Breanderup), lane 1-100: Field isolates,
Condition of gel electrophoresis: 14°C, 6V/em, 2.16 ~ 63sec, 18hrs.]
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Fig. 2. Dendrogram of S. Gallinarum isolates (n=100) by PFGE
pattern(Xba I)
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Fig. 3. Dendrogram of §. Gallinarum (n=56) isolated from broiler
farms by PFGE pattern (Xba I)
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Fig. 4, Dendrogram of S. Gallinarum (n=44) isolated from layer
farms by PFGE pattern (Xba I)
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Fig. 5. Dendrogram of S. Gallinarum (n=18) isolated from broiler
farms in Uiseong county by PFGE pattern (Xba )

SG203 02 Sangu

5062904 am Sanfu
562915 02 Sangu
BG2830 002 Sengu
SG2B0Y N2 Mangying
SGXS 082 Geothang
BGATE a0 Geocthang
SG2E2 002 Gumi
SG282T 2002 Gumi
SG284 02 Gumi
3G 02 Bumi
SCEE 002 Yourngju
SOHG iyl Yourgju
562651 02 Chilgok
SR 202 Dalseory
262606 a2 Mungyng
SG2032 002 Gumi
BOIEL oz Chilgnk
SG2630 a0z Gumi
SG2631 002 Gumi
862782 oz Unkrown
SG2793 L0z bnkoowee
BG2TEs 202 tnknowe
SGE7 w0z Mungung

Fig. 6. Dendrogram of S. Gallinarum isolated in 2002 by PFGE
pattern (Xba I}
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Fig. 7. Dendrogram of §. Gallinarum (n=15) isolated in 2003 by
PFGE pattern (Xba I)
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Gallinarum$J©] Q=)

By digt FAT=A A3 amoxicillin/clavula-
nic acid, amikacino]] thsto] FE& oAbl A 1005 B
% A Ve S 2, neomyciny} kanamycin ©])
dedE 22t 755 D 047} FEE olAolA A4
AE 7 Aeq 2AESRA, AEEAEY norflox-
acin3} enrofloxacin®j tidled zhz}k 795, 8157} s
A& VER 9L streptomycin, cephalothin X ampi-
cillin 5o thali X Zt2} 955, 275 9 335 qho] 55
T oldolM T THE ALR RAME0] FE
OFA Y E ARGl AEE 7]€ofof 3 Aom gzt
Hrh

£ AHAA 64 o] Fe] Aol 37FRE e
wom AlrAl) vlg) SAGH FelA Ao
2 2 ugR Bold AL AuA9 3¢ A g
A AFLA Y olfE A Argol AgrA ot
SAo A= A RE APHAE A3t FHA FEol
e Az Az,

519952 1994d HEXSE Halg S Galli-
narum 205FE 4o YA HARSAAsE
MIC)E 2A}3E v} amikacin, ampicillin, cephalothin,
chloramphenicol, furazolidone, neomycin, polymyxin
B, gentamicin, kanamycin®] 100% Zrs=Ado] glow,
penicillin, streptomycinof = A& 7IAlE= Aog B
aste] B Agof dlsf & IARe AEE vE
Welow of oFAle] SRS A8l ofgt WA &
A WlE7} Fohl Aoz AZPEICE EF Lee £(2003)
£ 1995 o)l 4 2001 o) AH B3t S, Gallinarumoj)
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A4 At A2AZEe] FAYARI enroflox-
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ZF 6.5%, 10.9%, 522% %2 R135lo] FH=EAG oA
o] F-EH3E Abgo] wE YAETY UL RARE
Hp glovt B Hiloas AsEA G gAY
A2 e AR AR

BFE o]lgsle] PEGESE AA3 3 9214 g
48 HAS d3, BEFE2 28.8~1,135kb ALo]
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A4 YR BEREE Z0E #EUESY Lee B
(2004)2 Randomly amplified polymorphic DNA
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& AR vE 207) fPo8 BERE EHFEAS '
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