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Analysis of antibiotic susceptibility of
Salmonella Enteritidis isolated from Gyeongnam
province and the bacterial genotyping by using RAPD-PCR
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Salmonella Enteritidis (S. Enteritidis) are found in animals, humans, and environment. In addition, S.
Enteritidis draws attention to the public health concerns due to carriage of antibiotic resistance traits. For
these reasons, the prevalence and antibiotic resistance patterns of S. Enteritidis are significant issues with
regard to public health. To address this issues, a total of 24 strains of S. Enteritidis from 164 samples col-
lected from several slaughterhouses in Gyeong-Nam province in order for antibiotic resistance profiles.
Subsequently, we characterized the genotyping by random amplification polymorphic DNA (RAPD)-PCR.
As a result, very high level of resistance to protein synthesis inhibition antibiotics and most isolates were
susceptible to others. Six random primers were used for RAPD-PCR to reveal genotypes of S. Enteritidis
isolates. One of the primer, P1245, generated 147 distinct RAPD-PCR fragments ranging from 400 ~3000
bp. The number of RAPD-PCR products ranged from 4 to 8 for this primer. The RAPD-PCR fragments
could be placed these strains into 3 subgroups and 2 classes by UPGMA cluster analysis. Interestingly,
several S. Enteritidis that isolated from different slaughterhouses showed same genotype. These results
showed only limited genetic variation among the isolates, those were grouped into a few different patterns
of antibiotic resistance.
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ol 8 WHH EAML Salmonella spp.©) 5o
EHoR ALLEL HolAT, 50 $5e] 0 HH
£3} 114 £59] H 999 ol gat A0= 1 2
o] UK+ E343kaL(Popoff 5, 2003), FHF O] A=
elo] b B e wee] ofs) ojoba 24
oz ALgsl7]ell A 7F 9ltHMcQuiston 5, 2004).
TAE EAH-S random amplification polymorphic
DNA (RAPD)S 33}5}o] restriction fragment length
polymorphism (RFLP), multi-locus enzyme electrophoresis
(MLEE), pulse-field gel electrophorresis (PFGE) 12|11
ribotyping® 5°] Qo Miyamoto 5, 1998), 1 =
RAPDY & 7hehstal, A old, nlE2] &4 %
TR BR B A §28% A 5o o) e
29 B 714 Ao AGET ol
o]tk (Miyamoto 5, 1998; Mare 5, 2001; Soto 5,
2003; Betancor -5, 2004).
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Table 1. S. Enteritidis isolated from cattle, swine and poultry feces
and slaughter

Source of sample No. No. of S. Enteritidis (%)

Cattle

Feces - -

Slaughter 33 7(21.2)
Swine

Feces 9 8(88.8)

Slaughter - -
Poultry

Feces 122 9(7.3)

Slaughter - -
Total 164 24 (14.6)
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Table 2. Antibiotic discs for AST of S. Enteritidis isolates
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(data not shown).

Antibiotic Mechanism Cat. No Conc.(ug) Company

Amikacin Protein synthesis inhibition (30S ribosome) CT0107B 30 Oxoid
Gentamicin CT0024B 10
Kanamycin CT0026B 30
Neomycin CT0033B 30
Streptomycin CT0047B 10
Doxycycline CT0018B 5
Tetracycline CT0054B 30
Azithromycin Protein synthesis inhibition (50S ribosome) CT0906B 15
Erythromycin CT0022B 15
Clindamycin CT0064B 2
Chloramphenicol CT0013B 30
Lincomycin CT0027B 2
Amphicillin Cell wall synthesis inhibition CT0003B 10
Amoxicillin-Clavulanic acid CT0223B 30
Carbenicillin CT0006B 100
Cefaclor CT0149B 30
Cefixime CT0653B 5
Oxacillin CTO0159B 1
Polymyxin B CT0044B 300 unit
Vancomycin CT0058B 30
Ciprofloxacin DNA synthesis inhibition CT0425B 5
Nalidixic acid CT0031B 30
Novobiocin CT0037B 5
Rifampin RNA synthesis inhibition CT0207B 5
Trimethoprim-Sulfamethoxazole Folic acid inhibition CT0052B 25
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T A= (Table 2) ©]-§-5to] YA A4 HAE A
ARt A3t 5 dFow EREAY 25 12 13 5
7} erythromycin, clindamycin, lincomycin, oxacillin,
vancomycin, novobiocin®] WAS Rt 15 2= 2
w+57F 25 o] WS Hel A ol nalidixic
acidol| == W& HetEth T1F 32 6 #57F 1F 2
of YA Hol A 2o doxycycline, tetracycline
e WS Btk 1F 4= 2 7F 1F 39 W
d& Hl A o] streptomycine]] WS H AT
I 59 1 AF5(11H F59)= 15 40 WS 2
}AYA|  @]o]| amikacin, gentamicin, kanamycin, neo-
mycin, amoxicillin-clavulanic acid, carbenicillin®]] UjA3
2 X ti(Table 3).
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Table 3, Antimicrobial susceptibility pattern of S. Enteritidis isolates

7] $I8te] RAPD Zefo]m(Table 4)& ©]-8-5}o
RAPD-PCRS =3)3+ A1} P1254 Zzlo|m o] 400~
3000bp =7]2] 87]2] RAPD-PCR ZZAlE0] el
A 11 FF7h i) FRel e SER ] e
oF 500bp =L7]9] 5o FH4ikEo] AEE AUTh(Fig. D).
FreeTree & TreeView =212 0]-835}o] RAPD-PCR
TEAES B4 29 2 AFoA= 32A 2709
class®} 3719] IZFo = Yehtbe= AS & 4 Ao
(Fig. 2).

Table 4, Primers sequence for genotyping of S. Enteritidis isolates
by RAPD-PCR

Primer name Primer sequence (5-3") Reference
23L CGAAGCTGC Lin et al, 1996
OPA-4 AATCGGGCTG
OPB-6 TGCTCTGCCC
OPB-15 GGAGGGTGTT
OPB-17 AGGGAACGAG
P1254 CCGCAGCCAA

Antimicrobial agent No. of isolates tested

Antibiogram pattern of S. Enteritidis

Resistant (%) Intermediate (%) Sensitive (%)

Amikacin 24 1(4.2) - 23 (95.8)
Gentamicin 24 1(4.2) - 23 (95.8)
Kanamycin 24 1(4.2) - 23 (95.8)
Neomycin 24 1(4.2) - 23 (95.8)
Streptomycin 24 3(12.5) - 21 (87.5)
Doxycycline 24 8(33.3) - 16 (66.7)
Tetracycline 24 8(33.3) - 16 (66.7)
Azithromycin 24 - - 24 (100)
Erythromycin 24 24 (100) - -
Clindamycin 24 23 (95.8) - 1(4.2)
Chloramphenicol 24 - - 24 (100)
Lincomycin 24 24 (100) - -
Amphicillin 24 - - 24 (100)
Amoxicillin-Clavulanic acid 24 1(4.2) - 23 (95.8)
Carbenicillin 24 1(4.2) - 23 (95.8)
Cefaclor 24 - - 24 (100)
Cefixime 24 - - 24 (100)
Oxacillin 24 24 (100) - -
Polymyxin B 24 1(4.2) - 24 (100)
Vancomycin 24 24 (100) - -
Ciprofloxacin 24 - - 24 (100)
Nalidixic acid 24 2(84) - 22 (91.6)
Novobiocin 24 24 (100) - -
Rifampin 24 - - 24 (100)
Trimethoprim-Sulfamethoxazole 24 - - 24 (100)
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Fig. 1. 1.2% agarose gel electrophoresis of S. Enteritidis
RAPD-PCR products by P1245 primer. M: 100 bp DNA size marker,
1~24: S. Enteritidis isolates 1 ~24, respectively.
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Fig. 2. UPGMA cluster analysis generated by TreeView v. 1.6.6.
program based on RAPD-PCR profiling among S. Enteritidis isolates.
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