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Abstract: The way in which disinfectants effect sterilization can be summarized into the fol-
lowing aspects: restrict the active transport of membrane; hinder the metabolism of microorgan-
isms; disturb the DNA duplication of microorganisms; and break the microbial cells in a bid to
bring about the leakage of intracellular constituents and condensation of intracellular constitu-
ents. Disinfectant plays an important role in controlling and killing bacteria, but the bacteria can
also acquire resistance to disinfectants. The mechanisms of bacterial disinfectant-resistance can
be active through formation of biofilm, prevention or efflux system to reduce penetrating disin-
fectant molecules, inactivation of the disinfectant, and some other disinfectant resistance pheno-
type and so on. Among these mechanisms, the biofilm has a great importance because it can
prevent the disinfectant molecules from penetrating into the bacterial cells or inactivate the dis-
infectants before they have penetrated into the cells. It is suggested that studies centered on the
resistance mechanism of major actually-contaminated bacteria have great value and practical
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significance in controlling the contamination of bacteria in the future.
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Table 1 Mechanisms of common disinfectants and the consequential antibacterial effects™

VeI

THRE

YEFILAR
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Mechanisms of interaction Disinfectants Target site Antibacterial effects
lonic interactions
Electrostatic interaction with QACs, chlorhexidine, Cytoplasmic membrane; mem- Leakage; respiratory
phospholipids polyhexamethylene brane-bound enzyme inhibition; intracellular
biguanides coagulation
Physical interactions
Membrane-protein solubilization  Anionic surfactants Cytoplasmic membrane; mem- Leakage, uncoupling of
brane-bound enzyme energy processes; lysis
Penetration into phospholipid Weak acids, 2-pheny- Transmembrane pH gradient; Leakage; disruption of

bilayer; possible displacement of
phospholipid molecules
Solution of phospholipids

Chemical reactions
Free-radical oxidation

Metal ion chelation
Intercalation

Alkylation reactions

Halogenation

lethanol

Aliphatic alcohols

Hydrogen
peracetic acid
EDTA

Amino acridines

Glutaraldehyde, formal-

dehyde

Hypochlorites

peroxide,

membrane integrity

Membrane integrity

Enzyme and protein thiol groups

Gram-negative cell wall

DNA base pairs

Biomolecules (e.g. protein, RNA,
DNA) containing amino, imino,

amide, carboxyl and thiol groups
Amino groups in proteins

transport, respiratory and
energy coupling process
Leakage

Metabolic inhibition

Metabolic inhibition
Replicative injury
Metabolic and replicative
inhibition; possibly some
cell wall damage
Metabolic inhibition

Oxidation of thiol group
ganochlorine
tives

Heavy metal salts, or-
deriva-

Thiol-containing
membrane-bound enzymes

cytoplasmic, Metabolic inhibition
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