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ABSTRACT

INTRODUCTION. The efficacy of antiseptics against bacteria and fungi is different. The choice of optimal an-
tiseptic solution is very important in prophylaxis of hospital infections.

MATERIAL AND METHODS. In this study the efficacy of different antiseptics against some pathogens (Klebsi-
ella pneumoniae ESBL (+), Acinetobacter baumannii, Pseudomonas aeruginosa, Staphylococcus aureus MRSA,
Candida dublinensis) was analyzed. The disc diffusion, similar to the method used in antibiotic sensitivity test-
ing was applied. We assumed that the size of inhibition zone of bacterial growth corresponds with the efficacy
of antiseptic.

RESULTS AND CONCLUSION. The 2% alcoholic solution of chlorhexidine was the most effective antiseptic

in our study.

Key words: antiseptics, bacteria, fungi

INTRODUCTION

More than 150 years ago Ignaz Philipp Semmelweis
have proven the efficacy of antiseptics against puerperal
infections. From that time many chemical compounds
with disinfectant properties was synthetized. Those
substances are used in skin, objects and surfaces de-
contamination and disinfection. For all those antisep-
tics their bacteriostatic and bactericidal properties was
confirmed. However, clinical observations concerning
their properties and efficacy are not clear (1-4).

The objective of the study was to analyze the ef-
ficacy of several antiseptics against some pathogens.
The choice of bacterial and fungal species in our study
corresponded with the high incidence of hospital infec-
tions, including infections of vascular catheters and
bacteremia, caused by these pathogens. We assumed that
the proper choice of optimal antiseptic might decrease
the incidence of infections in hospitalized patients.

MATERIAL AND METHODS

In the study species of Pseudomonas aeruginosa,
Acinetobacter baumannii, Klebsiella pneumoniae ESBL
(+), Staphylococcus aureus MRSA, and Candida dubli-
nensis isolated from biological materials collected from
patients hospitalized in Military Institute of Medicine in
Warsaw, Poland, in September 2014 were used.

The following antiseptics were analyzed: (1) Brau-
nol (7,5% Providonum iodinatum; B/Braun, Melsungen,
Germany) — sample A, (2) Braunoderm (50% Alcohol
isopropylicus + 1% Povidonum iodinatum; B/Braun,
Melsungen, Germany) — sample B, and (3) 0,5% solu-
tion of chlorhexidine in 70% ethanol) — sample C, (4)
2% solution of chlohexidine in 70% ethanol) — sample
D, (5) 4% solution of chlorhexidine in water) — sample
E, and (6) Caphosol (supersaturated solution of calcium
and phosphates ions; EUSA Pharma Oxford, UK) —
sample F. Samples C, D and E were prepared by hospital
pharmacy of Military Institute of Medicine in Warsaw.
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At the beginning of the study a suspension of ana-
lyzed pathogens with the density of McFarland Standard
No. 0.5 was prepared. Each suspension was distributed
on the Mueller-Hinton agar (bioMérieux, France). Then
the blotting-paper discs with diameter of 5 mm were
placed on the microbial growth media. After that, on
every disc a 10 puL of analyzed antiseptics was trans-
ferred. Then the growth media were incubated for 24
hour in 37°C. After the incubation period the sizes of
growth inhibition zones were noted (Fig. 1-5).

The analyses were repeated three times.

RESULTS

We assumed that the biggest diameter of growth
inhibition zone around the disc with antiseptic cor-
responds with the biggest antibacterial / antifungal
efficacy of the antiseptic. The results of analyzes were
presented in Table I. The percentage comparison of
growth inhibition zones was shown in Table II. The

Fig.1. The inhibition zones of growth of Klebsiella pneu-

moniae ESBL (+)

Fig.2.

The inhibition zones of growth of Acinetobacter
baumannii

sizes of all zones were compared to the smallest one,
which was get as 100%. The size of Caphosol (sample
F) inhibition zone was excluded from the comparison
because of its antiseptic properties concerning mouth
mucosa only

Fig.3. The inhibition zones of growth of Pseudomonas
aeruginosa

Fig.4. The inhibition zones of growth of Staphylococcus

aureus MRSA

The inhibition zones of growth of Candida dubli-
nensis

Fig.5.
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Table I. The growth inhibition zones of pathogens for analyzed antiseptics
sample
pathogen A B C ) E 7

K. pneumoniae ESBL + 8+ 1 mm 9+ 0 mm 16 £ 0 mm 18+ 1 mm 17,3 £ 1,5 mm 6+ 0 mm

A. baumannii 10 £ 0 mm 9+ 0 mm 13+ 1 mm 19+ 1 mm 17 £ 0 mm 6+ 0 mm
Ps. aeruginosa 8+ 1 mm 7+ 0 mm 14+ 0 mm 15+ 0 mm 15+ 0 mm 6+ 0 mm

S. aureus MRSA 10 £ 0 mm 10 £ 0 mm 24 + (0 mm 29 + 1 mm 24 + 1 mm 6+ 0 mm
Candida dublinensis 11 £0 mm 11+ 1 mm 25+ 0 mm 31+ 1 mm 28 £ 1 mm 6+ 0 mm

Sample A: Braunol (7.5% Providonum iodinatum; B/Braun, Melsungen, Germany). Sample B: Braunoderm (50% Alcohol isopropylicus
+ 1% Povidonum iodinatum; B/Braun, Melsungen, Germany). Sample C: 0.5% solution of chlorhexidine in 70% ethanol. Sample D: 2%
solution of chlohexidine in 70% ethanol. Sample E: 4% solution of chlorhexidine in water. Sample F: Caphosol (supersaturated solution

of calcium and phosphates ions; EUSA Pharma Oxford, UK).
Data were presented as mean + standard deviation.

Table II. The comparison of growth inhibition zones of pathogens for analyzed antiseptics, showed as a percentage.

pathogen sample
A B C D E
K. pneumoniae ESBL + 100% 112.5% 200% 225% 216.25%
A. baumannii 111.11% 100% 144.44% 211.11% 188.89%
Ps. aeruginosa 114.29% 100% 200% 241.29% 214.29%
S. aureus MRSA 100% 100% 240% 290% 240%
Candida dublinensis 100% 100% 227.27% 281.82% 254.55%

Sample A: Braunol (7.5% Providonum iodinatum; B/Braun, Melsungen, Germany). Sample B: Braunoderm (50% Alcohol isopropylicus
+ 1% Povidonum iodinatum; B/Braun, Melsungen, Germany). Sample C: 0.5% solution of chlorhexidine in 70% ethanol. Sample D: 2%
solution of chlohexidine in 70% ethanol. Sample E: 4% solution of chlorhexidine in water. Sample F: Caphosol (supersaturated solution

of calcium and phosphates ions; EUSA Pharma Oxford, UK).

Data were presented in comparison to the size of the smallest diameter of growth inhibition zone, showed as 100%.

In our study the 2% solution of chlorhexidine in
70% ethanol was the most effective antiseptic.

DISCUSSION

The antiseptics play an important role in decreas-
ing the number of bacterial species colonizing human
skin. The vascular catheterization is the most common
procedure in critical care units with skin decontamina-
tion. The usefulness and effectiveness of antiseptics in
the decreasing of incidence of catheter infections with
bacteremia was analyzed in the literature (1-6).

In clinical practice, skin is decontaminated with
60% - 90% solutions of ethanol or isopropanol, or
mixture of both. Alcohol is a potent bactericidal agent
causing denaturation (7). Iodine with synthetic poly-
mer (povidone-iodine) has anti-bacterial activity and
is less toxic than tincture of iodine. Povidone-iodine
is a broad-spectrum antiseptic that destroys microbial
protein and DNA.

Very popular antiseptic is chlorhexidine. It is well
tolerated by the skin and easily absorbed by the epider-
mis. Due to it chlorhexidine protects against bacterial
growth, especially Gram-positive species, including
Staphylococcus epidermidis, frequent etiologic fac-
tor of catheter-related infections. Chlorhexidine is
considered more effective antiseptic in comparison to
povidone-iodine (8,9). In our study both aqueous and

alcohol solutions of chlorhexidine were more effective
than povidone-iodine. It is confirmed by the literature:
the lower incidence of catheter-related infections
were observed when skin was decontaminated with
chlorhexidine solutions in comparison to povidone-
iodine (1,2,10).

Parienti et al. (5) found the lower incidence of vas-
cular catheter colonization when skin was decontami-
nated with alcohol solution of powidone-iodine in com-
parison to aqueous one. In our study we did not observed
differences between both forms of povidone-iodine. We
found only small disparities in sizes of growth inhibition
zones caused by 4% solution of chlorhexidine in water
(E sample) in comparison to 0.5% (sample C) and 2%
(sample D) solutions of chlorhexidine in 70% ethanol.
It corresponds with observations of other authors (1)
that efficacy of aqueous and an alcohol solution of
chlorhexidine is similar.

The growth inhibition zones of 2% solution of
chlorhexidine in 70% ethanol were larger in compari-
son to 0.5% solution of chlorhexidine in 70% ethanol.
It confirms some guidelines (11) suggesting that skin
should be decontaminated with alcohol solutions of
chlorhexidine with concentration above 0.5%.

We found no antibacterial properties of Caphosol,
supersaturated solution of calcium and phosphate ions.
Only its anti-inflammatory and disinfectant properties
concerning mouth mucosa can be useful.
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The methodology of our study was similar to those
used in laboratory testing for sensitivity of an isolated
bacterial strain to different antibiotics. However, in
current literature we did not found a reference model.

CONCLUSION

The solutions of chlorhexidine were more potent
against some pathogens in comparison to povidone-
iodine. One should consider to use 2% solution of
chlorhexidine in ethanol rather than 0.5% one in skin
decontamination.
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