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Meningitis is a life-threatening disease that occurs when the pathogens can
penetrate the blood-brain barrier (BBB) and cause inflammation of the meninges.
Allicin, a major active compound derived from garlic, exhibits antibacterial activity
against a wide range of bacteria, including some of the meningitis pathogens. There are
studies suggesting that allicin may be able to pass the BBB; however, the direct
evidence to prove that has not been feported yet. The aims of this study were to
investigate the capability of allicin to pass BBB and its antibacterial activity against
pathogens causing meningitis. The broth microdilution method was used to investigate
the antibacterial activity of allicin against tested bacterial pathogens. The results
revealed that the minimum inhibitory concentration (MIC) values of allicin against N.
meningitidis ATCC13090 DMST7950, L. monocytogenes DMST20093, E. coli TISTR780,
E. coli O157:H7 DMST12743, and MRSA DMST20654 were 3, 30, 25, 25, and 15 pg/ml,
respectively. The non-toxicity concentrations of allicin on hCMEC/D3 cells were
determined by using the MTT assay. Then, the non-toxicity concentrations of allicin,
which are 0.5, 1, 2, and 5 pg/ml, were used to investigate the ability of allicin to cross
the in vitro BBB model. The high-performance liguid chromatography (HPLC) analysis
was used to determine the allicin concentration that was able to pass the in vitro BBB
model. The results showed that allicin could not be detected on both apical (AP) and
basolateral (BL) chambers of the in vitro BBB model. On the other hand, allicin was
still detected in collagen-coated and non-collagen-coated control inserts (cell-free).
These results indicated that allicin was not trapped in the collagen or membrane of
the insert. The indirect cellular uptake experiments were performed and the results
suggested that allicin was absorbed by hCMEC/D3 cells. These findings led to the new
presumption that allicin could be uptaken into hCMEC/D3 cells resulting in an

undetectable concentration of allicin that passes through the in vitro BBB model.



However, the results in this study revealed that hCMEC/D3 cells uptake allicin 5 pg/ml
into the cells, suggesting that allicin may have the potential to pass the BBB with a

sufficient dose to inhibit the meningitis pathogen N. meningitidis.
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