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Abstract |

Bacillus cereus, Streptococcus agalactiae and Pseudomonas aeruginosa can cause disease in
plants and animals, including humans. A species of considerable medical importance, they are a
multidrug resistant pathogen recognised for their ubiquity, its intrinsically advanced antibiotic
resistance mechanisms, and its association with serious illnesses - hospital-acquired infections
such as ventilator-associated pneumonia and various sepsis syndromes. B. cereus, S. agalactiae
and P. aeruginosa were tested for antibacterial effects to purified bee venom (Apis mellifera L.). We
evaluated the antibacterial effect of purified bee venom by minimum inhibitory concentration (MIC),
minimum bactericidal concentration (MBC), time-kill assay and postantibiotic effect (PAE). Purified
bee venom exhibited significant inhibition of bacterial growth of B. cereus, S. agalactiae and P.
aeruginosa with MIC value of 1.835£0.202, 0.54£0.32 and 0.056 =0.01ug/ml, respectively. The
MBC value of purified bee venom against B. cereus, S. agalactiae and P. aeruginosa were 33.9*
1.28, 4.08£0.3 and 0.59+0279ug/ml. In the presence of 2 XMIC concentrations of the purified
bee venom, indicating that growth of all bacteria was also significantly inhibited within 4 hours.
Furthermore, the results of PAE values against B. cereus, S. agalactiae and P. aeruginosa showed
the bacterial effect with 1.5, 1.5 and 5.5 hr. In this suty, these results were suggested that purified
bee venom might be utilized as a natural antibiotic agents in animal diets.
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Table 1. Conditions for Ultra Performance Liquid Chromatography (UPLC) analysis of purified bee venom

Items Conditions
Column Halo ES-18 (4.6 X 100mm, 2.7um)
Flow rate 1.5mL/min
Injection volume 4ul
Column temperature 50°C
Sample temperature 5°C
Mobil phase ; ;
p Time (min) A" (%) B? (%)
0 10 90
3 31 69
5 40 60
10 45 55
DA is 20mM TFA/MeCN

2B is 20mM TFA/H,0

Table 2. MIC and MBC values of purified bee venom against Bacillus cereus, Streptococcus agalactiae and Pseudomonas aeruginosa

Purified bee venom (Mean £ SED, ptg/mL)l>

Bacteria
MIC MBC
Bacillus cereus 1.84+0.20 339+1.23
Streptococcus agalactiae 0.54+0.32 4.08£0.30
Pseudomonas aeruginosa 0.07+0.01 0.59+0.27

DAl values are Mean == SED of triplicate.

Table 3. PAE of purified bee venom against Bacillus cereus, Streptococcus agalactiae and Pseudomonas aeruginosa

Strains PAE (hr.)
Bacillus cereus 15
Streptococcus agalactiae 15
Pseudomonas aeruginosa 55

03 Melittin |
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‘ ‘l‘ Apamm

00

00 10 20 30 40 50 60 70 80 90 100

Minutes

Fig. 1. Ultra performance liquid chromatography spectrum of the
purified bee venom.
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. 2. Time-kill assay of the purified bee venom against (A) Bacillus
cereus, (B) Streptococcus agalactiae and (C) Pseudomonas
aeruginosa. Data are represented as mean = SED of three
experiments. *p<0.001, **p<0.0001.
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