
Letter to the Editor

In vitro evaluation of the use of diluted
sodium hypochlorite (bleach) against Staph-
ylococcus pseudintermedius, Pseudomonas
aeruginosa andMalassezia pachydermatis

Given the concern about increasing bacterial resistance,

some human clinicians are currently recommending

diluted sodium hypochlorite (bleach) baths as an adjuvant

treatment for local bacterial skin infections, especially in

atopic eczema patients with heavily colonized skin.1 In

several studies, the recommended diluted bleach concen-

trations for use varied from 0.004 to 0.016%, with a con-

tact time of 5–10 min and administration frequency of

twice weekly for several months.1 Although all the

authors of these studies concluded that diluted bleach

had a good efficacy, the studies had several limitations,

because most of them were open, nonblinded studies.1 A

concentration of ~0.005% diluted sodium hypochlorite

has been recommended and safely used for children.2

While there is anecdotal evidence of the use of topical

sodium hypochlorite products in veterinary medicine,

there is inadequate information regarding the susceptibil-

ity of canine skin pathogenic micro-organisms. The goal

of our study was to assess the in vitro antimicrobial effi-

cacy of diluted commercial sodium hypochlorite against

Staphylococcus pseudintermedius, Pseudomonas aeru-

ginosa and Malassezia pachydermatis from dogs at two

different contact times.

Household bleach (Clorox bleach; 6.15% of sodium

hypochlorite; The Clorox Company, Oakland, CA, USA)

from unopened containers was diluted with tap water to a

final concentration of 0.05%, which was used as the start-

ing concentration. The in vitro antimicrobial activity of

diluted sodium hypochlorite against the bacteria S. pseud-

intermedius (n = 10) and P. aeruginosa (n = 10) and the

yeast M. pachydermatis (n = 10), after 3 and 5 min con-

tact time, was evaluated by broth microdilution following a

previously described protocol.3 Break-point dilution or the

minimal bactericidal concentration (MBC) and minimal fun-

gicidal concentration (MFC) was defined as the highest

dilution or lowest concentration required for killing the

strain. The difference in MBC andMFC distribution among

different groups (type of microbial organism, exposure

time) was assessed by post-ANOVA Newman–Keuls test.

The difference between isolates and groups was signifi-

cant whenever the P-value was <0.05.
All micro-organism isolates were killed by a dilution of

1:32 at both exposure times (Figure 1). No statistically

significant difference was observed in break-point con-

centrations between exposure times for both micro-

organisms (P = 0.86 and P = 0.84, respectively). Isolates
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Figure 1. Box-and-whisker plot of mean values, SEM and SD for break-point dilutions (y-axis) for yeastMalassezia pachydermatis (MP) and bacte-

ria Pseudomonas aeruginosa (PA) and Staphylococcus pseudintermedius (SP) for diluted sodium hypochlorite (Hy) on exposure times 3 and 5 min.
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of P. aeruginosa displayed lower MBCs, ranging from

dilutions of 1:128 to 1:256, with no significant difference

observed between exposure times (P = 0.71). Break-

point dilutions for P. aeruginosa for both exposure times

were significantly higher than break-point dilutions

obtained for M. pachydermatis (P = 0.004 for 3 min and

P = 0.03 for 5 min). There was no significant difference

observed in break-point dilutions between P. aeruginosa

and S. pseudintermedius (P = 0.07 for 3 min and

P = 0.06 for 5 min).

The results of this study confirmed excellent in vitro

antimicrobial effectiveness of diluted sodium hypochlo-

rite, because all isolates were susceptible to the 1:32 dilu-

tion, equivalent to 0.00156%, after 3 and 5 min contact

times. A previous in vitro broth microdilution study

against human S. aureus and P. aeruginosa showed bac-

tericidal effect of 0.006% sodium hypochlorite solution.4

To the authors’ knowledge, this is the first report demon-

strating in vitro activity of diluted sodium hypochlorite

concentrations againstM. pachydermatis.

Despite the relatively low number of isolates used in

this in vitro study and the unknown effect of tap water for

dilutions, these results indicate that clinical studies are

now needed to evaluate local tolerability, safety and clini-

cal efficacy for reduction of skin pathogens in atopic dogs.
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