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Molecular epidemiological analysis of Baciflus cereus and Clostridium
perfringens isolated simultaneously in a food poisoning outbreak
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Food poisoning occurred at the meeting held in Nishinomiya City in July 2005, About 500 of 565 participants

ate the same lunch. A total of 108 patients developed symptoms such as diarrhes and abdominal pain. The median

incubation period was 11.5 hours. Bacillus cereus and Clostridium perfringens were isolated from patients’ stool

specimens and B.cereus was also isolated from leftover Junch and stool specimens from two cooks. In view of

toxin and the PFGE pattern, B.cereus could not be proven to be the cause of this case. But it seemed reasonable

to regard C.perfringens as the causative agent of this outbreak because C.perfringens type A strains carrying

chromosomal enterotoxin gene were isolated from 6 (55%) of 11 patients and showed all the same PFGE pattern.
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Table I PCR primers for B.cereus used in this work

Target PCR

Name Primer Sequence(5’ —3'} ) Reference
Gene product (bp)
cereulid Cesl1 GGT GAC ACA TTA TCA TAT AAG GTG 1271 4
CesR2 GTA AGC GAA CCT GTC TGT AAC AAC A
nheA nheA 344 S TAC GCT AAG GAGGGG CA 500 5
nheA 843 A GTTTTT ATT GCT TCA TCG GCT
nhel3 nheB 1500 § CTA TCA GCA CTTATG GCA G 770 5
nheB 2269 A ACT CCTAGCGGTGTT CC
nheC nheC 2820 8 CGG TAG TGA TTG CTG GG 582 5
nheC 3401 A CAG CAT TCGTACTTG CCA A
hbiA HBLA-N GCT AAT GTA GTT TCA CCT AGC AAC 873 6
HBLA-C AAT CAT GCC ACT GCG TGG ACA TAT AA
hbIC HBLC-N AAT AGG TAC AGA TGG AAC AGG 399 8
HBLC-C GGC TTT CAT CAGGTC ATACTC
hbiD HBLD-N AAT CAA GAG CTG TCACGAAT 439 &
HBLD-C CAC CAATTG ACC ATG CTA AT
Table 2 PCR primers for C.perfringens used in this work
Target . , , PCR
Gene Name Primer Sequence(5’ —37) product(op) Reference
o toxin CPA Forward GTT GAT AGC GCA GGA CAT GTT AAG 402 7
CFA Reverse CAT GTA GTC ATC TGT TCC AGC ATC
B toxin CPB Forward ACT ATA CAG ACA GAT CAT TCA ACC 236 7
CPB Reverse TTA GGA GCA GTT AGA ACT ACA GAC
& toxin CPE Forward ACT GCA ACT ACT ACT CAT ACT GTG 541 7
CPE Reverse CTG GTG CCT TAA TAG AAAGAC TCC
1 toxin CPI Forward GCG ATG AAA AGC CTA CACCACTAC 317 7
CP1 Reverse GGT ATA TCC TCC ACG CAT ATA GTC
piasmid-borne MET-1.5F CTC AGA GTT AGG AGC TAGCCC AAC CC 3300 8
cpe CPE-up CCT AAT ATC CAACCATCT CC
chromosomal CPE-4.5F CAG TCC TTA GGT GAT GGA 2100 8
cpe 1S1470F AAC TAA ATA GGC CTA TAA ATA CC
Lz, 70w Ziimg/ml U YF—ALE3U/MmL A Table 3 Isolation of B.cereus and C.perfiingens from samples
R e T - 2, ey <
Vv veg %’J‘ﬁ}%{& AR, 37°CT 20 LSSt Source NzTrEg;e:r B.cereus (%} C.perfringens (%)
Lz, JRic ProteinaseK ¥ (1% N-Laurylsarcosine, food i 17 (923 6.6
Img/mL ProteinaseK, 0.5M EDTA, pH8.0) Iz A# swab 15 i6n 0 (00
Bz, SOCT—MREL, EREOBL. BER
o - feces o™ 10 2 (200) ¢ (00)
Img/mL @ PefablocSC THEBESE # FiELL, HHEE
% Sma 1 T DNA 2408 L 99, ERUEKEN &7 - 72, fepgﬁeggm 520 119 (21.2) 139 (25.0)
¥BY ik Gene Path Strain Typing System (F AR/ A 7 - 1) inspected in 16 laboratories
Zw B) &AW, EEE&AE, 0.5 X TBE buffer, & 2} isolated in 6 laboratories

3) isolated in & laboratories

E 6V/em, 2SNVAXA 5 53~349F, KEIRRRD 20
BT o, ik —FY9Y s Fuws FTOH
&L, e x — L.
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Fig.2 PFGE patterns of Sma 1 - digested genomic DNA of B.
cereus isolates.
lane 1 ! pattern B-1, lane 2 : pattern B-2, lane 3 ~6:
pattern B.3, lane 7 : pattern B-4, lane 8 : pattern B-5,
lane 9 ! pattern B-G, lane 10 ! pattern B-7, lane 11
pattern B-8, fane 12 I pattern B-9, lane 13 ! ATCC 14579,
lane M : A ladder size marker {Cambrex Bio Science).
The origin of isolates is as following, lane 1 ~ 3 7 food,
lane 4 © a swab, lane 5 ~ 6 ! cooks’ feces, lane 7~ 12 :
patients” feces

Table 4 Characteristics of B.cereus strains isolated from samples

Toxin® PFGE
Number emetic enterotoxin patiern
Source of Laboratory toxin NHE complex HEBL complex CRET-
isolates (celeulid) — ppe  phe  nhe hbi kbl kbl RPLA?®
. A B C A fod o (test kit)
19 2 - + + + + + + 128 B-1
food 1 a o - + - - + + 4 B-2
4 a + + + + - - - 0 B-3
aswab of 2
refrigerator’s 1 a + + + + - - - 0 B-3
shell
feces from 2 a + + o+ 4+ - - - 0 B3
cooks
1 a - + + + - - - 0 B-4
39 b + + + + - - - 0 B-5
feces from 29 b - + + + + + + 128 B-6
patients! 1 c + - + + - - - 0 B.7
3 d - + + + - - - 0 B-8
H d - + - + - - - 0 B-9
1) The toxin genes were detected by PCR, -+, positive. —, negative.

2) The indices from G to 128 corresponded to the last supernatant dilution rate (among 1/2 seriai dilutions) for which enterotoxin
renained detectable. According to the manufacturer’s instructions, strains with an index of 0 were considered negative.

3) Sixteen strains were isofated frem 12 food samples.

4) B.cereus strains were isolated from patients’ feces in § laboratories. Eleven strains were obtained from 4 laboratories.

5} Five strains were isolated from a single patient’s feces.



Table 5 Characteristics of C.perfringens strains isolated from sampies

- Toxin"
umber
Source of Laboratory Hobbs . X . . ) PFGE
isolates type etoxin  ftoxin  gtoxin  ttoxin  enterotoxin patterh
3 e NT# + - - - - c1
feces from 6 a,be Type 4 + - - - 49 c-2
patients @ i . NT + n _ _ _ cs
i ¢ Type 9 + - - - - C-4
1) The toxin genes were detected by PCR. -+, positive, -, negative.

2) Cperfringens strains were isolated from patlents’ feces in 6 laboratories. Eleven strains were obtained from 4 laboratories.

3) non-typable
4) All enterotoxin genes were encoded on the chromosome.
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Fig.3 PFGE patterns of Sma I - digested genomic DNA of
C.perfringens isolates from patients’ feces,
lane 1,4,6:pattern C-1, lane 2,5,7,9 ~ 11 pattern C-2, lane 3:
patter: C-3, lane 8 I pattern C-4, Jane 12 : ATCC 13124,
lane M ! A ladder size marker (Cambrex Bio Science).
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