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Profiles of Toxin genes and Antibiotic Susceptibility of Staphylococcus
aureus lsolated from Perilla Leaf Cultivation Area
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ABSTRACT - Thirty one of Staphylococcus aureus isolated from perilla leaf cultivation areas in Miryang were
investigated on the characteristics, such as enterotoxin genes and antibiotic susceptibility. Five toxin genes (sea, seb,
sec, sed, and see) were examined by PCR method. Disc diffusion method was used to examine the antibiotic suscep-
tibility of S. aureus by using 18 types of antibiotic discs with different concentrations. Among enterotoxin-encoding
genes, sea and sed genes were co-detected from 4 isolates (12.9%), sed gene was founded in 9 isolates (29.0%), and
see gene was founded in 1 isolate (3.2%). However seb and sec and fsst were not detected in any isolates. As a result
of antibiotic susceptibility test, 7 isolates (22.6%) were resistant to 12 antibiotics (penicillin, ampicillin, oxacillin,
amoxicillin-clavulanic acid, cefazolin, cephalothin, imipenem, gentamicin, tetracycline, ofloxacin, norfloxacin, and
erythromycin). 2 isolates (6.5%) were resistant to 5 antibiotics (penicillin, ampicillin, amoxicillin-clavulanic acid,
gentamycin, and telithromycin). MRSA (Methicilline Resistant Staphylococcus aureus) was founded in packing vinyl,

hands, and perilla leaves.
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Table 1. Samples for investigation of characteristics of S. aureus
isolated from perilla leaves cultivation environment

Sources Unit of sample ~ No. of samples

Soil 100 g 15
Ground water 1L 15
Irrigation water 1L 12
Collection container 100 cm? 15
Packing table 100 cm? 15
Water in spray 500 mL 15
Packing vinyl 100 cm? 15
Hands 1 hand 15
Clothes 100 cm? 15
Perilla leaves (Green house) 36 leaves 15
Perilla leaves (Packed) 36 leaves 129

Total 276
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Table 3. Antibiotics used for the antibiotic resistance test

Table 2. Primers used to detect the enterotoxin genes of S. aureus
isolated from perilla leaves farms

Genes  Primers Oligonucleotides (5' to 3")
sea-F AAG TGC CGA TCA ATT TAT GGC TA
sed sea-R  GTA ATT AAC CGA AGG TTC TGT AGA
seb-F TCG CAT CAA ACT GAC AAA CG
seb seb-R  GCA GGT ACT CTA TAA GTG CCT
sec-F g’éC AAG AAC TAG ACA TAA AAG CTA
sec
sec-R  TCA AAA TCG GAT TAA CAT TAT CC
sed-F  GTG GTG AAA TAG ATA GGA CTG C
Sd edR  ATATGA AGG TGC TCT GTG G
see-F CAG TAC CTA TAG ATA AAG TTA AAA

see CAA GC

see-R  ATA ACT TAC CGT GGA CCC TTC

At S. aureus®] enterotoxin gene A IF Ao FA
HELOZ AHEE HFE #FE S aureus ATCC 13565
(sea), S. aureus ATCC 14458 (seb), S. aureus ATCC 19095
(sec), S. aureus ATCC 23235 (sed), S. aureus ATCC 27664
(see)elt}. T3t S UlZTE+= L. monocytogenes ATCC
15313, S. Typhimurium ATCC 13311, B. cereus KCCM
11714—3— A3 L. Primer= Tsen'® 5 (sea)? Karsten'
% (seb, sec, see) ZLE]3L Monday™ 5 (sed)°ll &3] s
XJ F7IMEE AR st AFsIAT AN TR =
Zrof] gk primerse] 5o]% @714 E-2 Table 20 YEld
ulel Zrow Zb7ke]l primer= BioneerAl (Chengwon,
Chungbuk, Korea)oll4] 433} t}. PCR WFS- €42 Intron
A2l PCR pre-mix (Intron, Korea)E AF&-3F T}, pre-mix
o = reaction buffer, taq polymerase”} %o 3l 10
pM primere}, 5 puLe] DNAE 718tal 32 B S/

Group Antibiotics
Penicillin Penicillin (P), Ampicillin (AMP), Oxacillin (OX)
-Lactam/p-Lactamase inhibitor combinations Amoxicillin-clavulanic acid (AMC)
B-Lactam Cephems Cefazolin (KZ), Cephalothin (KF)
Carbapenems Imipenem (IPM)
Aminoglycosides Gentamicin (CN)

Glycopeptides
Tetracyclines
Fluoroquinolenes
Macrolides

Ketolide

Folate pathway inhibitor
Phenicols

Ansamycins
Streptogramins

non f-Lactam

Vancomycin (VA)

Tetracycline (TE)

Ofloxacin (OFX), Norfloxacin (NOR)
Erythromycin (E)

Telithromycin (TEL)
Trimethoprim-sulfamethoxazole (SXT)
Chloramphenicol (C)

Rifampin (RD)
Quinupristin-dalfopristin (QD)
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Table 4. Toxigenic patterns of S. aureus strains isolated from 5
perilla leaves farms

Group  sea seb sec sed see  Frequency(%)
1 +D 2 - + - 12.9(4)
2 - . y + ; 29.0(9)
3 - - - - + 3.2(1)
4 - - - - - 54.9(17)

D+: positive, ?-: negative
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8A|2] B-LactamA| 3AY#| 9} 44]2] H] B-LactamAl Y
A (penicillin, ampicillin, oxacillin, amoxicillin-clavulanic
acid, cefazolin, cephalothin, imipenem, gentamicin, tetra-
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Table 5. Antibiotic resistance patterns of S. aureus isolated from perilla leaves farms

Group P* AMP OX AMC KZ KF IPM CN VA TE OFX NOR E TEL SXT C RD QD Frequency
1 R” R R R R R R R $ R R R R S S S S S 22.6(7)
2 R R S R S S S R S S S S S R S S S S 6.5(2)
3 R R S S S S S & S S S S S S S S S S 25.8(8)
4 R R S S S S S R S S S S S S S I S S 9.7(3)
5 R R S S S S S R S S S S S S S S S S 25.8(8)
6 R R S S S S S S S S S S S S S S S S 9.7(3)
7 R R S S S S S I S I S R S S S S S S 3.2(1)
8 S S S S S S S R S S S S S S S S S S 3.2(1)

*P: penicillin, AMP: ampicillin, OX: oxacillin, AMC: amoxicillin-clavulanic acid, KZ: cefazolin, KF: cephalothin, IPM: imipenem, CN:
gentamicin, VA: vancomycin, TE: tetracycline, OFX: ofloxacin, NOR: norfloxacin, E: erythromycin, TEL: telithromycin, SXT: trimetho-
prim-sulfamethoxazole, C: chloramphenicol, RD: rifampin, QD: quinupristin-dalfopristinAbbreviation - P: penicillin, AMP: ampicillin,
OX: oxacillin, AMC: amoxicillin-clavulanic acid, KZ: cefazolin, KF: cephalothin, IPM: imipenem, CN: gentamicin, VA: vancomycin,
TE: tetracycline, OFX: ofloxacin, NOR: norfloxacin, E: erythromycin, TEL: telithromycin, SXT: trimethoprim-sulfamethoxazole, C:

chloramphenicol, RD: rifampin, QD: uinupristin-dalfopristin
YR; Resistant, 2I; Intermediate, *'S; Susceptible
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Drugresistance rate (%)

P AMP OX AMC KZ

KF IPM CN

VA

<] <] <] [¢]

TE OFX NOR E TEL SXT C RD QD

Fig. 1. Resistance of S. aureus strains isolated from perilla leaves farms against various antibiotics. *P: penicillin, AMP: ampicillin, OX:
oxacillin, AMC: amoxicillin-clavulanic acid, KZ: cefazolin, KF: cephalothin, IPM: imipenem, CN: gentamicin, VA: vancomycin, TE: tetra-
cycline, OFX: ofloxacin, NOR: norfloxacin, E: erythromycin, TEL: telithromycin, SXT: trimethoprim-sulfamethoxazole, C: chlorampheni-

col, RD: rifampin, QD: quinupristin-dalfopristin
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