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A Molecular Epidemiologic Study by Plasmid DNA and Random Amplified
Polymorphic DNA Analyses of Salmonella enterica serotype Enteritidis Isolated
in Food Borne Outbreaks in Gwangju, 1997
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Background : During the past 10 years, there has been an increased incidence of gastrointestinal
infections caused by salmonellae in Korea. In 1999, there were several outbreaks and sporadic oc-
currences of food borne infections due to Salmonella enterica serotype Enteritidis in Gwangju. Thus,
there is a need for careful monitoring of its occurrence.

Methods : Salmonella Enteritidis were isolated from feces samples of patients with foodborne diarrhea in
Gwangju, 1999. We performed antigen typing, examination of biochemical properties, anibiotic
susceptibility test, plasmid typing and RAPD analysis to characterize of S. Enteritidis isolates.
Results : There were three Salmonella outbreaks (April, July, October), and 203 isolates of S. En-
teritidis were isolated from the 286 patients. Eighteen isolates were obtained from the patients of
sporadic occurrences. Antigenic types of the isolates were O antigen; D1 (1, 9, 12), H antigen phase 1;
(g, m), serotype; Enteritidis. The isolates were susceptible to most of the antibiotics. We performed
plasmid DNA analysis of the isolates, and the results showed 3 plasmids (8, 6, 3.8 kb) in 14 of 14
strains from outbreaks; 3 plasmids (8, 6, 3.8 kb) in 2 isolates from sporadic cases:; 4 plasmids (8, 6,
3.8, 2 kb) in 10 isolates from sporadic occurrences, and 2 isolates from food specimens. However, 1
isolate from patients and 2 isolates from Ham-Yang, Kyung Nam, did not contain plasmids. RAPD
analysis showed that all isolates from Gwangju in 1999 showed relatively uniform characteristics which
were different from those derived from Ham-Yang, Kyung—Nam.

Conclusion : The present data demonstrated that most food poisoning cases by S. Enteritidis in
Gwangju, 1999, were originated from the same Salmonella Enteritidis strains.
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ug), amikacin (AN 30 ug), gentamicin (GM 10 ug), kana-
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Table 1. Primers Used in the RAPD Fingerprinting of S.
Enteritidis Strains

Primer Sequence G+C Content (%)
23L 5-CCGAAGCTGC 70
OPB-17 5-AGGGAACGAG 60
OPA-4 5-AATCGGGCTG 60
OPB-6 5-TGCTCTGCCC 70
Table 2. Isolation of Salmonella Enteritidis from Patients
and Implicated Food in Gwangju during 1999

Month of isolation  No. of patient No. of isolate
Outbreak 1 Aol 128 84
Outbreak 2 JS’I 14 14
Outbreak 3 y 144 105

i QOctober
Sporadic 211 16
Jan-DEC

Food Jan-DEC 330 2
Total 827 221
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2) ¥4 S. Enteritidis®] #3834 A € 33

1999\dell EAE AT Fap g AFelA FEg 221F
°] S. Enteritidisell g+ A3s}sh2 432 Table 3% 2Tt
=, EAAQA Ay AJJo = catalase, hydrogen sulfide,
methyl red, motility, lysine decarboxylase, ornithine decar-
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Bt E3b citrate, arginine dihydrolase 52 Al %
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S. Enteritidist Table 49 #°] O &¥¢2 DI (1,9,12)°]

Table 3. Biochemical Characteristics of S. Enteritidis

Isolates
Test or substrate No. of positive %
Oxidase 0 0
Catalase 221 100
Hydrogen Sulfide 221 100
Indole 0 0
Methyl Red 221 100
Voges—Proskauer 0 0
Citrate 220 9.5
Urease 0 0
Motility 220 100
Lysine decarboxylase 221 100
Arginine dihydrolase 211 9.4
Ornithine decarboxylase 221 100
Glucose

Acid 221 100

Gas 221 100
Lactose 0 0
Sucrose 0 0
Mannitol 221 100
Dulcitol 221 100
Salicin 0 0
Adonitol 0 0
Inositol 0 0
Sorbitol 221 100
Arabinose 221 100
Raffinose 0 0
Rhamnose 221 100
Cellobiose 0 0

Table 4. Antigenic Serotype of S. Enteritidis Isolates

Antigenic formula

Serotype H antigen
O antigen
phase | phase |l
Enteritidis D1(1, 9, 12) g m -

oo,

F12 phase I°] g9 me2 A E Enteritidis®] )

i

, H
o}

Table 5. Antibiotic Susceptibilities of S. Enteritidis Isolates
in Gwangju

Susceptibility (%)

Antibiotics
Resistant  Intermediate  Susceptible
Ampicillin 0 0 100
Cefotaxim 0 0 100
Ceftriaxone 0 0 100
Amikacin 0 0 100
Gentamicin 0 0 100
Kanamycin 0 0 100
Nalidixic acid 6.8 0 932
Chloramphenicol 0 0 100
Trimethoprim-— 0 0 100
Sulfamethoxazole
Ciprofloxacin 0 0 100

Table 6. Strains used in Plasmid DNA and RAPD Analysis

Date of isolation

Isolates (day/month) Source  Geographic origin
D1 1/5 patient Namgu (O1)"
D2 1/5 patient Namgu (O1)
D3 1/5 patient Namgu (O1)
D4 1/5 patient Namgu (O1)
D5 1/5 patient Namgu (O1)
J1 19/7 patient Bukgu (02)
J2 19/7 patient Bukgu (02)
J3 19/7 patient Bukgu (02)
Ja 19/7 patient Namgu (02)
J5 19/7 patient Namgu (02)
M1 411 patient Namgu (O3)
M2 2/11 patient Bukgu (O3)
M3 3/11 patient Donggu (O3)
M4 6/11 patient Seugu (0O3)
N1 16/4 patient Namgu

N2 24/5 patient Namgu

S1 4/6 patient Seugu

S2 26/5 patient Seugu

S3 24/5 patient Seugu

N3 28/6 patient Namgu

B1 28/6 patient Bukgu

N4 28/6 patient Namgu

N5 13/7 patient Namgu

G1 17/8 patient Kwangsangu
S4 4/9 patient Seugu

N6 8/10 patient Namgu

B2 8/10 patient Bukgu

F1 27/4 food Donggu

F2 6/11 food Namgu

K1 4/5 patient Hamyang (O)
K2 4/5 patient Hamyang (O)
ATCC 13076

0O indicates patient’s isolates from food borne outbreaks

292 Zgin slstew (X353 M55 20034



Al A Ass AAERFH 28E 259 xEdT ATCC
2. ¥A @4 AE 130765 & 3279 #F=FH plasmid DNAE #2lste] 4
229 S Enteritidisel W &4 744 A@dse 719es AAlske] Hlasteld vl Table 74 Figure 191419}
Table 5¢F 2t} =, nalidixic acidol tHaiM+= 6.8%7F WA
& YeEh ol 238 A% amikacin, cefotaxim, ampi- M1234 567 891011 1213141516 N

cillin, ceftriaxone, gentamicin, kanamycin, chloramphenicol,
trimethoprim, ciprofloxacin & 9%2] &AAl thalA= 100

% TS YEHh
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Table 7. Results of Plasmid DNA and RAPD Fingerprinting
of S. Enteritidis Isolates

RAPD type by using primer
23L  OPB-17 OPA-4 OPB-6

Strains Plasmid (kb)

D1
D2
D3
D4
D5
J1
J2
J3
J4
J5
M1
M2
M3
M4
N1
N2
St
S2
S3
B1
N4
N5
G1
S4
N6
B2
F1
F2
K1
K2
ATCC13076
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Figure 1. Agarose gel electrophoresis of plasmid DNA of S.
Enteritidis isolates. (A) lane M, lambda DNA/HInd Il marker; lane
N, 1 kb ladder; lanes 1 to 16, D1-5, K1-2, J1-5, and Mi1-4. (B)
lane M, lambda DNA/Hind Ill marker; lane N, 1 kb ladder; lanes
1 to 16, N1-2, S1-3, B1, N4-5, G1, S4, N6, B1, F1-2, and S.
Enteritidis ATCC 13076.
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4, RAPD fingerprinting
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Figure 2.. DNA fingerprint analysis of S. Enteritidis isolates by
RAPD with the 23L primer. (A) lane M, 1 kb ladder; lane N, 100
bp ladder; lanes 1 to 16, D1-5, B1, K2, J1-5, and Mi1-4. (B)

lane M, 1 kb ladder; lane N, 100 bp ladder; lanes 1 to 16,
N1-2, S1-3, K1, N4-5 G1, S4, N6, B1, F1-2, and S. Enteritidis
ATCC 13076.
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Figure 3. DNA fingerprint analysis of S. Enteritidis isolates by
RAPD with the OPB-17 primer. (A) lane M, 1 kb ladder; lane N,
100 bp ladder; lanes 1 to 16, D1-5, J1-5, M1-4 and K1-2. (B)

lane M, 1 kb ladder; lane N, 100 bp ladder; lanes 1 to 16,
N1-2, S1-3, B1, N4-5, G1, S4, N6, B1, F1-2, and S. Enteritidis
ATCC 13076.
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Figure 4. DNA fingerprint analysis of S. Enteritidis isolates by
RAPD with the OPA-4 primer. (A) lanes M, 1 kb ladder; lanes N,
100 bp ladder; lanes 1 to 16, D1-5, J1-5, M1-4 and Ki-2. (B)
lane M, 1 kb ladder; lane N, 100 bp ladder; lanes 1 to 16, N1-2,
S1-3, B1, N4-5, G1, S4, N6, B1, F1-2, and S. Enteritidis ATCC
13076.
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Figure 5. DNA fingerprint analysis of S. Enteritidis isolates by
RAPD with the OPB-6 primer. (A) lanes M, 1 kb ladder; lanes
N, 100 bp ladder; lanes 1 to 16, D1-5, J1-5, M1-4, Ki-2 and
Ni. (B) lane M, 1 kb ladder; lane N, 100 bp ladder; lanes 1 to
15, N2, S1-3, B1, N4-5, G1, S4, N6, B1, F1-2, and S. enteritidis
ATCC 13076.
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