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Sustainability of the antibacterial activity of experimental fluoride varnish mixed
with antibacterial agents against Strepfococcus mutans

Ju-Lee Son’, Ji-Myung Bae””
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This study aimed to assess the sustainability of antibacterial agents mixed with experimental fluoride varnish (EFV) against
S, mutans, Five antibacterial agents [Xanthorrhizol (XAN), Bakuchiol (BAK), Bavachalcone (BCC), Isobavachromene (IBC), and
Bavachromene (BCM)] were used and incorporated into the EFV to make the final concentration of 10 mM. Then, 5 uL of
antibacterial agents mixed with EFV were applied on polyethylene terephthalate film disc (5 mm diameter). The positive and
vehicle control were ampicillin and DMSO mixed with EFV, respectively. Each group was stored in distilled water in a 37T
shaking water bath at 80 rpm for 0 hour, 4 hours, 1 day, 2 days, 3 days, 5 days, 10 days, 20 days and 30 days, The sustainability
of the antibacterial activities was evaluated with the inhibition zone by the agar diffusion test. The antibacterial activities of
all antibacterial agents were sustained for 30 days. Among them, BCC showed relatively higher antibacterial activities up to
30 days compared to other groups. This study suggests that antibacterial agents including BCC can be used with fluoride varnish

to have sustained antibacterial activities,
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Xanthorrhizol (XAN; CAS No. 30199-26-9, Santa Cruz
Biotechnology, Dallas, TX, USA), Bakuchiol (BAK; CAS
No. 10309-37-2, Santa Cruz Biotechnology), Bavachalcone
(BCC; CAS No, 28448-85-3, Chemfaces, Hubei, China),
Isobavachromene (IBC; CAS No, 52801-22-6, Chemfaces,
Hubei, China), Bavachromene (BCM; CAS No, 41743-38-8,
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Figure 1, Storage of materials on film discs in distilled water and agar diffusion test to evaluate the sustainability of antibacterial
activity after each period time: (A) Polyethylene terephthalate film discs applied with antibacterial agents and experimental fluoride
varnish that were stored in a shaking water bath, and (B) agar diffusion test of Bavachalcone (BCC) after 30 days storage.



Table 1. Sustainability of antibacterial activities of antibacterial agents incorporated into experimental fluoride varnish

expressed as inhibition zone (mm)

0 hour 4 hours 1 day 2 days 3 days 5 days 10 days 20 days 30 days

+ cont’ 15.08% 1461°°  1560°°  1083%F°  7.90%EC 65448 7.00%8 5P 5P
(1.47) (1.43) 2.17) (2.06) (0.55) (0.44) (0.58) (0.00) (0.00)
V cont” 1230%  1359%P 8.98% 8.06%° 6.50° 6.26" 5.54%P 5P 5P
(0.60) (1.56) (1.96) (0.06) (0.13) (0.04) (0.01) (0.00) (0.00)
XAN 1763% 175978 1651°%°  1046%° 8.12® 5.39%P 557%P 5.19%P 5.14°P
(0.90) (0.62) (2.02) (0.12) (0.07) (0.68) (0.05) (0.02) 0.22)
BAK 1624%5C  16207%8  1844*®  1038%C 7.03% 5.84°5C 5.35%° 512 516
(2.04) (0.79) (0.33) (0.96) 0.12) (0.80) (0.20) (0.12) (0.02)
BCC 1968%" 1894  20.40* 13.28% 9.66™ 7.45% 907" 7.12% 7.12%
(0.80) (1.44) (1.12) (1.71) (0.79) (0.54) (0.10) (0.10) (0.10)
IBC 1792 17058  1524°P 8.44° 8.08® 7 66°% 7.84°8 710" 6.54%
(1.07) (0.07) (0.42) (0.75) (0.36) (0.70) (0.07) (0.23) (0.55)
BCM 2029%  1601"° 1611 11 46%® 7.95%¢ 761" 6 129 580% 6.29%¢
(3.68) (1.48) (2.24) (152) (0.96) (0.14) (0.06) (0.14) (0.20)

Different lowercase letters are significantly different among periods within materials (row) and different uppercase letters are significantly different
among materials within each period time (column) by ANOVA and Tukey’'s multiple comparison test at a=0,05,
*Ampicillin in experimental fluoride varnish, **Experimental varnish mixed with DMSO,
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Figure 2, Sustainability of antibacterial activities of antibacterial agents incorporated into experimental fluoride varnish,
“+ cont’s Ampicillin in experimental fluoride varish, ‘V cont’: Experimental varnish mixed with DMSO,
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