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Virulent gene profiles and antibiotic susceptibility of foodborne Bacillus cereus in China
Zhuang Zihui, He Li, Guo Yunchang, Pei Xiaoyan, Fu Ping, Wang Xiaoying

(Haikou Centers for Diseases Control and Prevention, Hainan Haikou 570311, China)

Abstract; Objective To investigate the distribution of virulence associate factors and antibiotic susceptibility of

foodborne Bacillus cereus in China. Methods  Ten virulence genes were screened by PCR technology, antibiotic
susceptibility was determined in Broth Microdilution Susceptibility Testing. Results Hemolysin BL, enterotoxin T and
cytotoxin K genes were the common genes. 87.4% of the strains carryed at least one virulence gene. Bacillus cereus was
sensitive to gentamicin, vancomycin, ciprofloxacin, trimethoprim-sulfamethoxazole, erythromycin, tetracycline, chloramphenicol
and clindamycin while resistant to ampicillin and cefotaxime. Conclusion  Foodborne Bacillus cereus in China has strong
pathogenicity, posing a potential food safety and public health threat. Ampicillin and cefotaxime had lower sensitivity which
should not be used for empirical treatment and prevention.
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Table 2 Distribution of virulence gene of Bacillus cereus strains isolated from different areas in China

)RR W AR (X E 5 R % )

B

| Ei<hld R TR (i) (i)
NRPS 17(7.1%) 6(24% ) 1(2%) 5(5.1%) 2(4.8% ) 3(13.6% )
hbIA 116(48.7% ) 11(44% ) 29(58% ) 48(48.5% )  18(42.9%)  10(45.5%)
hbIC 120(50.4% )  11(44%) 28(56% ) 51(51.5%)  19(45.2%)  11(50.0% )
hbID 99(41.6% ) 9(36% ) 24 (48% ) 42(42.4%)  15(35.7%) 9(40.9% )
[ k445 hbIA hbIC hbID 96(40.3% ) 9(36% ) 24(48% ) 39(39.4%)  15(35.7%) 9(40.9% )
A EHE hbIA hbIC hbLD H g — A 124(52.1% ) 12(48% ) 29(58% ) 53(53.5%)  19(45.2%)  11(55.0%)
nheA 32(13.4%)  10(40% ) 5(10%) 12(12.1% ) 3(7.1%) 2(9.0% )
nheB 59(24.8%)  16(64% ) 12(24% ) 22(22.2%) 5(11.9%) 4(18.2%)
nheC 152(63.9% )  18(72% ) 38(76% ) 51(51.5%)  30(71.4%)  15(68.2%)
[ I 545 nheA .nheB .nheC 31(13.0% )  10(40% ) 4(8%) 12(12.1% ) 1(2.4%) 2(9.1%)
Z A nhed .nheB .nheC 1 f{—A> 154(64.7% ) 18(72% ) 39(78% ) 52(52.5%)  30(71.4%)  15(68.2%)
entFM 55(23.1%)  11(44%) 15(30% ) 20(20.2% ) 4(9.5%) 5(22.7%)
beeT 96(40.3% )  14(56% ) 24(48% ) 36(36.4% )  22(52.4%)  10(45.5%)
eyt 120(50.4% )  15(60% ) 21(42% ) 51(51.5%)  20(47.6%)  13(59.1%)
AT AT S B P — 4 208(87.4% )  23(92%) 48(96% ) 82(82.8%)  35(83.3%)  20(90.9%)
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Table 3 Antibiotic susceptibility of Bacillus cereus strains isolated from different areas in China

R TR R B (DX 53 2% )

SR

ey 4L IR g (i) e

S TG AR 8(0.4% ) 1(4.0%) 2(4.4%) 3(3.2%) 2(4.9%) 0(0)
37w i 12(5.4% ) 2(8.0% ) 2(4.4% ) 4(4.3%) 3(7.3%) 1(5.0%)
RkEE 224(100% ) 25(100% ) 45(100% ) 93(100% ) 41(100% ) 20(100% )
T 224(100% ) 25(100% ) 45(100% ) 93(100% ) 41(100% ) 20(100% )
qEE 199(88.8% ) 23(92% ) 40(88.9% ) 85(91.4% ) 37(90.2% ) 14(70% )
UEI S 202(90.2% ) 24(96% ) 40(88.9% ) 85(91.4% ) 36(87.8% ) 17(85% )
HH R 224(100% ) 25(100% ) 45(100% ) 93(100% ) 41(100% ) 20(100% )
W 224(100% ) 25(100% ) 45(100% ) 93(100% ) 41(100% ) 20(100% )
W% 223(99.6% ) 25(100% ) 45(100% ) 92(98.9% ) 41(100% ) 20(100% )
bk % 195(87.1% ) 23(92% ) 37(82.2% ) 79(84.9% ) 40(97.6% ) 16 (80% )
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