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[Abstract] Objective To investigate the inhibitory effect of honeysuckle on Streptococcus mutans UA159 in vitro.

Methods We used a double-dilution method to measure the minimum inhibitory concentration (MIC) of honeysuckle
against Streptococcus mutans UA159. Lonicerae lonicerae powder was dissolved in the solvent DMSO, different concen-
trations of liquid medicine were prepared, and bacterial liquid was added. The solution control group and bacterial liq-
uid control group were set at the same time. The growth and acid production of UA159 were determined using antibacte-
rial experiments. A growth curve and acid production curves were drawn, and the adhesion rate and adhesion inhibition
rate were calculated. The effect of honeysuckle on the formation of Streptococcus mutans UA159 was determined by crys-
tal violet quantification, and a microscope and a scanning electron microscope were used to observe biofilm formation
and structural changes. Results The MIC of honeysuckle against Streptococcus mutans UA159 was 12.5 mg/mL. The
bacteriostatic experiments showed a difference in the growth, acid production and adhesion of UA 159 after honeysuckle
treatment (P < 0.05) compared with the controls, and the inhibitory effect increased as the drug liquid concentration in-

creased. Crystal violet quantification showed a significant difference in biofilm formation between the pharmaceutical
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liquid group and the control group (P < 0.05). Meanwhile, the forward microscope showed a significant decrease in bio-
film formation. Under SEM, the number of bacteria decreased significantly at 0, 6 and 12 h after honeysuckle addition.

Conclusion Honeysuckle inhibits the growth and acid production of UA159 and inhibits adhesion and the formation

of biofilms.

[Key words] honeysuckle; natural medicine;  Streptococcus mutans UA159;  caries; growth of bacteria; mini-

mum inhibitory concentration; acid-producing bacteria; adhesion rate; adhesion inhibition rate;  biofilm
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Table 1~ AODgy value of UA159 in the presence of different

concentrations of honeysuckle xEs

Honeysuckle concentration/(mg/mL) AODgyo F P
25(No.1) 0.036 + 0.006 <0.001
12.5(No.2) 0.084 + 0.003" <0.001
6.25(No.3) 0.194 + 0.002° <0.001
3.125(No.4) 0.285 +0.001" <0.001
1.5625(No.5) 0.397 £ 0.003 5672.286  0.386
0.78125(No.6) 0.398 + 0.004 0.561
0.390625(No.7) 0.397 + 0.006 0.386
25(Honeysuckle control) 0.025 + 0.004 <0.001
0(Solvent control) 0.404 + 0.002 0.205
O(Bacteria control) 0.400 + 0.003

#; P < 0.05 vs. bacteria control group

2.2 UAI159 A % i & 89l 2

24 h NS R B 4 B AE T MO0 UALS9 A K e
M T AL UL 2 1. S5 BoR - UA159 A= K 3 fifi
2R E (B IR W AR O . FRALTERT 8 h



b

ARE&MmpiE 20224688 H$30% H£3H
Journal of Prevention and Treatment for Stomatological Diseases, Aug. 2022, Vol.30 No.8 http://www.kqjbfz.com - 545 -
R2 UALSY LA [ [] S AS 7] G BRAE 25 B0 B TR 19 ODoo fEL
Table The ODgy value of UA159 in the presence of different concentrations of honeysuckle and at various time points XS
Time/h Groups F r

MIC 172MIC 1/4MIC 1/8 MIC Bacteria control P, P, P Py
4 0.183 £ 0.004 0.314 £ 0.001 0.408 £0.003 0.462 +0.002  0.458 = 0.001 6729.677 <0.001 <0.001 <0.001 0.077
8 0.304 £ 0.003 0.515 £ 0.008 0.757 = 0.002  0.996 + 0.004 1.002 = 0.001 14 841.016 <0.001 <0.001 <0.001 0.121
12 0.332 £ 0.005 0.759 = 0.003 0.847 = 0.003  1.180 = 0.004 1.175 + 0.002 13632478 <0.001 <0.001 <0.001 0.266
24 0.401 £ 0.002 0.873 £0.003 0.997 = 0.004 1.239 + 0.003 1.243 + 0.001 46 048.769 <0.001 <0.001 <0.001 0.110

Pi: MIC group vs. bacteria control group; P 1/2 MIC group vs. bacteria control group; Px: 1/4 MIC group vs. bacteria control group; Pi: 1/8 MIC group vs.

bacteria control group; MIC: 12.50 mg/mL honeysuckle; 1/2 MIC: 6.25 mg/mL honeysuckle; 1/4 MIC: 3.125 mg/mL honeysuckle; 1/8 MIC: 1.5 625 mg/mL

honeysuckle; bacteria control: 0 mg/mL honeysuckle
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1/2MIC: 6.25 mg/mL honeysuckle; 1/4MIC: 3.125 mg/mL honey-
suckle; 1/8 MIC: 1.5 625 mg/mL honeysuckle; bacteria control: 0
mg/mL honeysuckle

Figure 1  UA159 growth curves in the presence of differ-

ent concentrations of honeysuckle
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2520 pH (B BE 2 B (] A HERS 25 2 R R 35,8 h
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172MIC | 1/4MIC 21 55 1 W 25 A Bl 4 B 2, 22

-+ MIC

—+1/2MIC
= 1/4MIC

—+1/8MIC

pH value

+ Bacteria control

4 RN T T T T T T T T T T O T T A A |

0 20 40 60

Time/h

*: P <0.05 vs. bacteria control ; MIC: 12.50 mg/mL honeysuckle;
1/2MIC: 6.25 mg/mL. honeysuckle; 1/4MIC: 3.125 mg/mL honey-
suckle; 1/8 MIC: 1.5 625 mg/mL honeysuckle; bacteria control: 0
mg/mL honeysuckle

Figure 2 Acid production curves of UA159 in the

presence of different concentrations of honeysuckle

B2 UA159 TEAS[R) 4 ER A6 25 W0 e BT 1 ™ 1 it £k

A A, 22 R W RA SR E L (P<0.05),
R3 UAISOFEA [ G 4R AL 250 JEE AN [l i [ i B9 ApH L
Table 3 The ApH value of UA159 at different time points and with various concentrations of honeysuckle xESs
Time/h Groups F P
MIC 1/2MIC 1/4MIC 1/8 MIC Bacteria control P P, P; P,
4 0.211 £0.002 0.544 +0.002 0.721 £ 0.002 0911 £0.003  0.921 £ 0.002  52483.080 <0.001 <0.001 <0.001 0.082
8 0.465 £ 0.004 1.161 +£0.002 1.376 +£0.003 1.556 = 0.001 1.551 £0.005 55928373 <0.001 <0.001 <0.001 0.095
12 0.677 £ 0.005 1.442 +0.006 1.720 £ 0.005 1.928 + 0.003 1.928 + 0.007  28329.583 <0.001 <0.001 <0.001 1.000
24 0.718 £ 0.003  1.562 + 0.004 1.788 +0.004 2.201 +0.008  2.213 + 0.001 3756354 <0.001 <0.001 <0.001 0.410
48 1.096 £ 0.002 1918 £0.003 2.161 +0.006 2.285+0.006  2.292 + 0.001 43 781.215 <0.001 <0.001 <0.001 0.066

Py: MIC group vs. bacteria control group; P»:
bacteria control group; MIC: 12.50 mg/mL honeysuckle; 1/2 MIC: 6.25 mg/mL honeysuckle; 1/4 MIC: 3.125 mg/mL honeysuckle; 1/8 MIC: 1.5 625 mg/mL

1/2 MIC group vs. bacteria control group; Ps: 1/4 MIC group vs. bacteria control group; Ps: 1/8 MIC group wvs.

honeysuckle; bacteria control: 0 mg/mL honeysuckle
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Table 4  Effects of different concentrations of honeysuckle on the adhesion of UA159 XS

Groups Adhesion rate(%) F P Adhesion inhibition rate(%) F P
MIC 27.68 + 0.45 <0.001 32.28 + 0.46 <0.001
172MIC 29.87 + 0.38" <0.001 27.49 + 0.98" <0.001
1/4MIC 32.46 + 0.32 1235.534 <0.001 20.67 + 0.69" 1 033.858 <0.001
1/8MIC 38.67 + 0.37 <0.001 14.89 = 1.21° <0.001
Solvent control 43.85 £ 0.34 0.301 0.39 £ 0.30 0.522
Bacteria control 44.16 + 0.20 0

#: P <0.05 vs. bacteria control group ; MIC: 12.50 mg/mL honeysuckle; 1/2MIC: 6.25 mg/mL honeysuckle; 1/4MIC: 3.125 mg/mL honeysuckle; 1/8 MIC:

1.5 625 mg/mL honeysuckle; bacteria control: 0 mg/mL honeysuckle; solvent control: 0 mg/mL honeysuckle
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P AE P I i TR, 2R A gt E X
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Table 5 The effect of honeysuckle on UA159 biofilm

formation xS
Groups ODs7 F P
Honeysuckle concentration(0 h) ~ 0.154 + 0.004" <0.001
Honeysuckle concentration(6 h) ~ 0.232 + 0.006" <0.001
Honeysuckle concentration(12 h)  0.291 + 0.007° 521.336 < 0.001
Solvent control 0.338 + 0.003 0.547
Bacteria control 0.335 £ 0.008

#: P < 0.05 vs. bacteria control group

304 8

AR S BEER R O N 2 AR BUR P H R A i
% 1) TR B AR ) M i i e v B R G R AR AR
SHERR A AT M R, B Rl T AR SO A, dn
R, B T BB A H AT R L

a: 10 mg/mL honeysuckle added at O h, the UA159 number decreased significantly; b: 10 mg/mL honeysuckle added at 6 h, the
UA159 number decreased significantly; ¢: 10 mg/mL honeysuckle added at 12 h, the UA159 number decreased, but the trend de-

creased, and biofilm aggregation trend increased; d: solvent control: no significant difference compared with the bacteria control group;

e: bacteria control group, UA159 grew well

Figure 3 The effect of honeysuckle on UA159 biofilm formation was observed under a microscope (x100)

B3 W N WA AR AL 25T UA 159 42 W) TR i AY 52 (x100)
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a: 10 mg/mL honeysuckle added at 0 h, UA159 grew in pairs; b: 10 mg/mL honeysuckle added at 6 h, the total number of UA159 de-
creased significantly; ¢: 10 mg/mL honeysuckle added at 12 h, the total number of UA159 decreased, but the trend weakened; d: in the

control group, there were no significant differences compared with the bacteria control group; e: in the bacteria control group, UA 159

grew well

Figure 4 The effect of honeysuckle on the total amount of UA 159 bacteria was observed under a scanning electron
microscope (X10 000)
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