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Anticariogenic Activity from Purified Bee Venom (Apis mellifera L.) against
Four Cariogenic Bacteria
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Abstract — The aim of the study was performed to examine the anticariogenic potential of purified bee venom (Apis mellifera
L., PBV) collected using bee venom collector from cariogenic bacteria, Streptococcus mutans, Streptococcus sanguis, Por-
phyromonas gingivalis, and Fusobacterium nucleatum. The anticariogenic effect of purified bee venom was evaluated by agar
well diffusion method, minimum inhibitory concentraion (MIC), minimum bactericidal concentration (MBC), and postan-
tibiotic effect (PAE). The human lower gingiva epithelial cell cytotoxicity of purified bee venom was also evaluated. Purified
bee venom exhibited significant inhibition of bacterial growth of S. mutans, S. sanguis, P. gingivalis, and F. nucleatum with
MIC value of 0.68, 0.85, 3.49, and 2.79 ng/ml , respectively. The MBC value of purified bee venom against S. mutans, S. san-
guis, P. gingivalis, and F. nucleatum was 1.34, 1.67, 8.5, and 6.8 pg/ml. Furthermore, the results of PAE values against S.
mutans, S. sanguis, P. gingivalis, and F. nucleatum showed the bacterial effect with 3.3, 3.45, 2.0, and 2.0. The concentration
below 1 mg/ml of purified bee venom had no cytotoxicity in the human lower gingiva epithelial cell. These results suggested
that purified bee venom have great potenial as anticariogenic agents.
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Table 1. Conditions for UPLC analysis of purified bee
venom

UPLC condition

Column Halo ES-18 (4.6x100 mm, 2.7 um)
Flow rate 1.5 mL/min
Injection volume 4L

Column temperature 50°C
Sample temperature 5°C

Mobil phase (A) 20 mM TFA/MeCN, (B) 20 mM
TFA/H,O
(A) 0-3 min, 10-31%; 3-5 min, 31-40%;
5-10 min, 40-45%

NEHEE FYst] AMESE T S mutans 45+ BHI
(Brain heart infusion broth, BD, France), S. sanguis 71~
5% sheep blood (MB cell, USA)7} X 7}¥ TSB
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TSAMRA| & ARg-ste] CO, M F7]ollA 37°CE vl FakaiTt.
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Table II. Contents of melittin, apamin, and phospholipase
A, in purified bee venom

DMSO 200 plE 2|8 & 570 nMe] FF=z =43} Components Contents (%)
At Melittin 63.9
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Fig. 1. UPLC chromatogram of purified bee venom. UV is 260 nm. Arrows are melittin, apamin, and phospholipase A,.
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Table III. Antibacterial activity of purified bee venom against oral microbes (unit : mm)

Strains

Purified bee venom (pg/disk)

1 10 50

Streptococcus mutans 3.5+0.1 9.5+0.3 10<

Streptococcus sanguis 2.840.3 8.5+£0.6 10<
Porphyromonas gingivalis 0.5+0.3 4.5+£0.3 8.0£0.6
Fusobacterium nucleatum 0.5+0.6 5.0+0.3 8.5+0.3
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Table IV. MIC and MBC values of purified bee venom against
oral microbes

Purified bee venom (pg/ml)

Strains
MIC MBC
Streptococcus mutans 0.68+0.02 1.34+0.3
Streptococcus sanguis 0.85+0.04 1.67+0.3
Porphyromonas gingivalis ~ 3.49+0.13 8.5+0.9
Fusobacterium nucleatum 2.79+0.28 6.8+0.6

Table V. PAE of purified bee venom against oral microbes

Strains PAE (hr.)
Streptococcus mutans 33
Streptococcus sanguis 3.5
Porphyromonas gingivalis 2.0
Fusobacterium nucleatum 2.0
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Fig. 2. Cell viability of purified bee venom on human lower
gingiva epithelial cell YD-38 by MTT assay. Data are pre-
sented as mean+SEM of three independent experiments. Aster-
isk is a significant difference with p<0.05.
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