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Study on the in vitro antibacterial activity of dequalinium chloride against common
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Abstract; Objective To evaluate the in vitro antibacterial effects and
post — antibiotic effect ( PAE) of dequalinium chloride against common
pathogens isolated from oral infections in China in recent years. Methods
The minimum inhibitory concentration ( MIC) was determined by the
standard microbroth or agar (for anaerobes) two — fold dilution method;
the minimum bactericidal concentration ( MBC) was determined by the
broth two — fold dilution method; time — kill curves and PAE were
determined by the colony count method. Results MICs of dequalinium
chloride and commonly used antimicrobial drugs were determined for 274
bacterial strains from 22 hospitals in 19 cities across China. Result

the MIC,, values of

dequalinium chloride against Staphylococcus aureus and Streptococcus

showed that, for Gram - positive bacteria,

pyogenes were 1 and 2 mg - L ™" respectively, with MIC,, values of 2 and
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4 mg - L™, respectively. For Streptococcus pneumoniae , Enterococcus faecalis, and the viridans group streptococci, the
MIC,, values were 8, 4 and 8 mg - L', respectively, while the MIC,, values were 8, and 16 mg + L', respectively.
Among Gram - negative bacteria, the MIC, and MIC,, values of dequalinium chloride against Klebsiella pneumoniae
were both 64 mg - L™"; and >512 mg - L™ for MICy, against Pseudomonas aeruginosa. For 32 strains of anaerobic
bacteria, the MIC,, and MIC,, of dequalinium chloride were 16 and 128 mg - L™, respectively. Dequalinium chloride
showed superior antibacterial activity against genera of Peptostreptococcus and Porphyromonas compared to Prevotella.
MBC and time - kill curves showed that dequalinium chloride has a good bactericidal effect on Staphylococcus aureus ,
Streptococcus pyogenes , and oral streptococei, killing bacteria from an initial count of 1.0 x10° = 1.0 x 10°CFU « mL ™'
to 0 at 1 —4 times MIC concentration within 4 —24 h. It also showed good bactericidal effect on Enterococcus faecalis.
The time — kill curves indicating a concentration — dependent characteristic of the drug. The PAE of dequalinium
chloride against the above four bacterial strains was between 0.5 — 1 h. Conclusion Dequalinium chloride exhibits

superior antibacterial activity against Gram — positive bacteria than Gram — negative bacteria and anaerobes, especially

against Staphylococcus aureus and Sireptococcus pyogenes, warranting further clinical research.
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Table 1 Antibacterial activity of dequalinium chloride and control drugs against gram — positive bacteria and bacterial suscptible (S) and

resistant (R) rates (% )

Micro — organsims MICs, MICg, MIC,, e MIC,, e
Antimicrobial drugs S R
(Number of strains) (mg- L") (mg- L") (mg- L") (mg- L")
Staphylococcus aureus (46) Dequalinium chloride 1 2 1 0.25-16 - -
Levofloxacin 0.25 16 0.25 0.12 - >256 76.1 23.9
Cefotaxime 2 256 1 0.06 — >256 52.2 47.8
MSSA (23) Dequalinium chloride 1 2 1 0.25 -2 - -
Levofloxacin 0.25 1 0.25 0.12 -8 91.3 8.7
Cefotaxime 1 1 1 0.06 -2 100 0
MRSA (23) Dequalinium chloride 2 4 1,2 0.25-16 - -
Levofloxacin 0.5 128 0.25 0.12 - >256 60.9 39. 1
Cefotaxime 16 256 16 4 - >256 4.3 95.7
Enterococcus faecalis (23) Dequalinium chloride 4 16 4 1-16 - -
Levofloxacin 2 32 1 0.5 -64 52.2 43.5
Ampicillin 1 2 1 0.25 -4 100 0
Streptococcus pyogenes (23) Dequalinium chloride 2 4 2 0.25 -8 - -
Levofloxacin 1 1 1 0.12 -4 95.7 0.0
Cefuroxime 0.016 0.016 0.016 0.008 -0. 12 - -
Penicillin 0.016 0.03 0.016 0. 008 -0. 06 100.0 -
Azithromycin 256 >256 256 0.12 - >256 13.0 87.0
Cefaclor 0. 06 0.12 0. 06 0.03 -0.25 - -
Streptococcus pneumoniae (24) Dequalinium chloride 8 8 8 4-8 - -
Levofloxacin 2 2 2 1-16 95.8 4.2
Cefuroxime 4 16 8 0.03 -32 41.7 58.3
Penicillin 1 2 1,2 0.016 -2 25.0 29.2
Azithromycin 256 >256 256 8 — >256 0.0 100.0
Cefaclor 32 128 64 0.25 -128 25.0 66.7
Viridans group streptococei (57) Dequalinium chloride 8 16 8 1-32 - -
Levofloxacin 2 32 2 0.5 -64 84.2 14.0
Cefuroxime 0.25 2 0.25 0.03 - 128 - -
Penicillin 0.03 1 0.03 0.016 - 64 73.7 7.0
Azithromycin 16 256 256 0.03 - >256 21. 1 68. 4
Cefaclor 4 16 1,4 1 - >256 - -
Oral streptococci (22) Dequalinium chloride 8 32 8 2-32 - -
Levofloxacin 2 32 2 0.5-32 77.3 18.2
Cefuroxime 0.25 4 0.25 0.06 - 128 - -
Penicillin 0. 06 1 0.03 0.016 -8 72.7 9.1
Azithromycin 64 256 256 0. 06 -256 18.2 68.2
Cefaclor 1 32 1 0.12 - >256 - -
Pharyngitis — associated streptococci (24)  Dequalinium chloride 4 16 4,8 1-16 - -
Levofloxacin 1 32 1 0.5-64 83.3 16.7
Cefuroxime 0.25 0.25 0.25 0.03 -2 - -
Penicillin 0.03 0. 06 0.03 0.016 -0.5 95.8 0.0
Azithromycin 8 256 0.25,8,256 0.03 - >256 29.2 62.5
Cefaclor 0.5 0.5 0.5 0.12-32 - -
Salivary streptococei (11) Dequalinium chloride 8 16 4,8 4-16 - -
Levofloxacin 2 2 2 1-2 100.0 0.0
Cefuroxime 0.25 2 0.25 0.12 -64 - -
Penicillin 0.25 4 0.25 0. 06 - 64 27.3 18.2
Azithromycin 64 256 8, 128, 256 0.03 - >256 9.1 81.8
Cefaclor 4 16 1,4 1 - >256 - -
MIC ; Minimum inhibitory concentration; MSSA; Methicillin — sensitive Staphylococcus aureus; MRSA ; Methicillin — resistant Staphylococcus aureus; — : No

breakpoint.
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Table 2 Antibacterial activity of dequalinium chloride and control drugs against gram — negative bacteria and bacterial suscptible (S) and

resistant (R) rates (% )

Micro — organsims MICs, MICy, MIC,, g MIClang(‘
Antimicrobial drugs S R
(Number of strains) (mg-L7") (mg-L7') (mg-L7" (mg- L")
Klebsiella pneumoniae (46) Dequalinium chloride 64 64 64 32 -128 - -
Levofloxacin 2 128 16 0. 06 -256 26.1 73.9
Cefotaxime >256 >256 >256 0.03 - >256 17.4 54.3
ESBL - positive Klebsiella pneumoniae (23) Dequalinium chloride 64 64 64 32 -128 - -
Levofloxacin 8 128 16 0. 06 -256 26.1 56.5
Cefotaxime >256 >256 >256 8 - >256 0 100
ESBL — negative carbapenems sensitive Dequaliniumcchloride 64 64 64 64 - -
Klebsiella pneumoniae (13) Levofloxacin 0.25 2 0.12 0.06 -2 69.2 15.4
Cefotaxime 0.12 0.5 0.12 0.03 -4 92.3 7.7
Carbapenems insensitive Klebsiella Dequaliniumcchloride 64 64 64 32 -64 - -
pneumoniae (10) Levofloxacin 32 128 32, 64 16 —256 0 100
Cefotaxime >256 >256 >256 >256 0 100
Pseudomonas aeruginosa (23) Dequalinium chloride >512 >512 >512 64 - >512 - -
Levofloxacin 1 32 1 0.5-128 65.2 30.4

R3O ML SO HEZ 0 PR A PR F B A T U (S) AR 25 (R) 2R (% )

Table 3  Antibacterial activity of dequalinium chloride and control drugs against anaerobic bacteria and bacterial suscptible (S) and resist-

ant (R) rates (% )

MICs,

Micro — organsims

MIC,, MIC MIC

Antimicrobial drugs e e S R
(Number of strains) (mg - L") (mg- L") (mg- L") (mg- L")
Anaerobic bacteria (32) Dequalinium chloride 16 128 16 2-512 - -
Clindamycin 32 >256 >256 0.016 - >256 43.8 56.2
Moxifloxacin 0.5 8 0.5 0.06 - 16 71.9 21.9
Metronidazole 4 >256 1,4, >256 0.06 - >256 68. 8 28. 1
Peptostreptococcus (12) Dequalinium chloride 16 64 16 16 - >64 - -
Clindamycin 1 256 256 0.03 - >256 58.3 41.7
Moxifloxacin 1 8 0.5,2 0.25 -16 75 25
Metronidazole 1 128 1 0.5 - >256 66.7 25
Porphyromonas (10) Dequalinium chloride 16 64 16 4 -64 - -
Clindamycin 256 >256 >256 0.016 - >256 30 70
Moxifloxacin 0.5 8 0.5 0.06 - 16 80 0
Metronidazole 4 >256 4, >256 0.06 - >256 50 50
Prevotella (10) Dequalinium chloride 64 512 64,512 2-512 - -
Clindamycin 32 >256 >256 0.016 - >256 40 60
Moxifloxacin 0.5 8 8 0.06 - 16 60 40
Metronidazole 4 >256 8 0.06 - >256 90 10
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