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Summary

Dequalinium chloride (CAS 522-51-0)
and povidone iodine (CAS 25655-41-8)
are known as antiseptic agents and used
in the local treatment of vaginal infec-
tions. Clotrimazole (CAS 23593-75-1) is
an anti-fungal drug and applied primar-
ily in the therapy of vulvo-vaginal
candidiasis and to a lesser extent in
bacterial vaginosis and trichomoniasis.
However, antimicrobial activities of those
three agents in comparison to each other
have not been reported so far. To address
this issue the antimicrobial activities of
these agents against 18 germs relevant
to vaginal infections were determined.
The tested species are representatives of
the genera Staphylococcus, Streptococcus,
Enterococcus, Listeria, Escherichia, Pro-
teus, Gardnerella, Bacteroides, Prevotella,

Zusammenfassung

Antimikrobielle Wirkung von Dequalini-
umchlorid gegenüber relevanten Keimen
bei Vaginalinfektionen

Dequaliniumchlorid (CAS 522-51-0)
und lod-Povidon (CAS 25655-41-8) sind
als Antiseptika bekannt und werden zur
lokalen Behandlung von Vaginalinfektio-
nen eingesetzt. Das Antimykotikum Clo-
trimazol (CAS 23593-75-1) findet haupt-
sächlich in der Therapie von vulvo-vagi-
naler Candidiasis Verwendung und weni-
ger häufig bei bakterieller Vaginose und

Porphyromonas, Candida, and Tricho-
monas. All micro-organisms were sus-
ceptible to dequalinium chloride with
the exception of Proteus mirabilis. At a
given dose, the activity of dequalinium
chloride was higher as compared to the
other substances. In view of its wide anti-
microbial spectrum dequalinium chlo-
ride is an efficient alternative in the local
therapy of vaginal infections such as
fluor vaginalis, bacterial vaginosis, aer-
obic vaginitis, vulvo-vaginal candidiasis
and trichomoniasis.

Trichomoniasis. Die antimikrobiellen
Wirkungen dieser drei Substanzen sind
im Vergleich zueinander bisher noch
nicht beschrieben. Um dieser Fragestel-
lung nachzugehen, wurde die antimikro-
bielle Aktivität dieser Substanzen gegen
18, für Vaginalinfektionen relevante
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1. Introduction
Dequalinium chloride (CAS 522-51-0) is a well-known
antiseptic agent and is used for different topical ap-
plications in the treatment of dermal, buccal, and pha-
ryngeal infections [1−6]. Since about four decades, de-
qualinium chloride has also been applied in the treat-
ment of vaginal infections such as bacterial vaginosis,
fluor vaginalis, and vulvo-vaginal candidiasis [7−12].
However, there is less evidence of its in vivo efficacy
against Trichomonas vaginalis so far [13]. Most of these
clinical studies were conducted between 1958 and 1977
and have non-controlled designs. Recently, a random-
ised, double-blind, active-controlled, multi-centric clin-
ical study compared the efficacy and tolerability of de-
qualinium chloride and povidone iodine in the treat-
ment of vaginal infections and demonstrated strong im-
provement of the symptoms with both treatments on
short-term and long-term follow-up [12]. Particularly
with respect to vaginal infections occurring during
pregnancy and the phenomenon of increasing drug res-
istance, agents showing low toxicity and a wide range
of antimicrobial activity are desirable.

The mechanism of action of dequalinium chloride is
primarily based on its effects on bacterial cell per-
meability and on bacterial proteins. Dequalinium chlo-
ride adsorbs to the bacterial cell surface and diffuses
through the cell wall. Having entered the bacterial cell,
dequalinium chloride leads to the denaturation of pro-
teins involved in the respiratory chain and glycolysis,
and causes discontinuation of protein synthesis. De-
pending on the concentration, dequalinium may lyse
the bacterial cell, because of the osmotic imbalance
[14−18].

In vitro studies of the bis-quaternary ammonium
compound dequalinium chloride showed widespread
antimicrobial activity against Gram-positive and Gram-
negative bacteria, yeasts, and protozoa [19−23]. How-
ever, these in vitro studies used mostly low numbers of
strains per species (one to five) and were not conducted
according to current standards.

Povidone iodine (CAS 25655-41-8) is a halogenic dis-
infectant and shows antimicrobial activity against bac-
teria, fungi and viruses. It is widely used as a vaginal or
dermal antiseptic and as disinfectant of surgical equip-
ment [24−28]. Clotrimazole (CAS 23593-75-1), an imi-
dazole-based antifungal agent, is the standard treat-
ment for candidiasis but is used to a lesser extent in
bacterial vaginosis and trichomoniasis [29, 30].

Keime untersucht. Die getesteten Arten
sind Vertreter der Gattungen Staphylococ-
cus, Streptococcus, Enterococcus, Listeria,
Escherichia, Proteus, Gardnerella, Bacte-
roides, Prevotella, Porphyromonas, Can-
dida und Trichomonas. Alle Mikroorga-

nismen, mit Ausnahme von Proteus mira-
bilis, waren gegenüber Dequalinium-
chlorid empfindlich. Bei einer gegebenen
Dosis war die Wirkung von Dequalinium-
chlorid stärker als die der Vergleichssub-
stanzen. Aufgrund seines breiten Wir-

The present study compares the in vitro activities of
dequalinium chloride with the reference substances
providone iodine and clotrimazole against microbial
species relevant to vaginal infections. Micro-organisms
used in this study comprise both aerobes and faculta-
tive anaerobes present in aerobic vaginitis and fluor va-
ginalis, as well as anaerobes mainly responsible for bac-
terial vaginosis. Three Candida species relevant to
vulvo-vaginal candidiasis and the protozoan parasite
Trichomonas vaginalis were tested as well. The study
also addresses possible implications for the treatment
of vaginal infections in clinical practise.

2. Material and methods
This in vitro study was conducted according to the Chemical
Act of the Federal Republic of Germany (Annex 1, dated August
1, 1994) and in compliance with the OECD Principles of Good
Laboratory Practice (GLP, as revised 1997, Paris 1998).

2.1. Agents

Dequalinium chloride (Ph. Eur.) was obtained from Lebsa (Bar-
celona, Spain), povidone iodine (Ph. Eur.) from Acros Organics
(Geel, Belgium), and clotrimazole (Ph. Eur.) from Sigma Chem-
ical Co., (Buchs, Switzerland). Dequalinium chloride was dis-
solved to obtain a test solution with a concentration of 2048
µg/ml. The reference solutions prepared with povidone iodine
and clotrimazole had a concentration of 64 000 µg/ml and 64
µg/ml, respectively. Serial dilutions with dequalinium chloride
and povidone iodine were made with aqua dest. whereas 5 %
Tween 80 was used for clotrimazole, due to its low water solu-
bility.

2.2. Micro-organisms

For a specific species or group of micro-organisms, 8−11 strains
including the type strain were used. The micro-organisms were
either obtained from type culture collections or were directly
isolated from human vagina as listed in Table 1.

2.3. Antimicrobial activity

The antimicrobial activity was determined using a micro-broth
dilution method, a macro-broth dilution method or a modified
agar diffusion method.

Antimicrobial activity was measured by determining the
minimum inhibitory concentration (MIC), defined as the
smallest amount of agent needed to inhibit the growth of the
tested micro-organisms. The MICrange indicates the concentra-
tion range of the agents needed for growth inhibition of the
most susceptible and the most resistant strain of one species.
MIC50 and MIC90 are defined as the concentrations required
for the inhibition of 50 % and 90 % of tested strains of one
species, respectively.

kungsspektrums ist Dequaliniumchlorid
eine effiziente Alternative für die lokale
Therapie von Vaginalinfektionen wie
Fluor vaginalis, bakterielle Vaginose,
aerobe Vaginitis, vulvo-vaginale Candidia-
sis und Trichomoniasis.
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Table 1: List of tested micro-organisms.

Micro-organisms Strains Sourcea)

Aerobic and/or Facultative Anaerobic Bacteria

Staphylococcus DSM 683, DSM 1104, DSMZ
aureus DSM 20231, DSM

20372, DSM 3463,
DSM 6148, DSM
6732

Staphylococcus LMG 14266 BCCM/LMG
aureus

Staphylococcus ATCC 6538, ATCC
aureus ATCC 29213

Streptococcus DSM 2134, DSMZ
agalactiae DSM 15092

Streptococcus LMG 15081, LMG BCCM/LMG
agalactiae 15082,

LMG 15083, LMG
15086,
LMG 15087, LMG
15089,
LMG 15090, LMG
15093

Streptococcus DSM 20565 DSMZ
pyogenes

Streptococcus LMG 14237, LMG BCCM/LMG
pyogenes 14238,

LMG 14856, LMG
15855,
LMG 15856, LMG
15857,
LMG 15858, LMG
15859,
LMG 16706, LMG
16707

Listeria monocyto- DSM 20600 DSMZ
genes

Listeria monocyto- LMG 13304, LMG BCCM/LMG
genes 13305,

LMG 15139, LMG
16778,
LMG 16779, LMG
16780, LMG 16781,
LMG 16782,
LMG 16783

Enterococcus faecalis DSM 2570, DSM DSMZ
2981, DSM 6143
DSM 20371, DSM
20380,
DSM 20409, DSM
20478

Enterococcus faecalis LMG 13566, LMG BCCM/LMG
16216,
LMG 16337

Escherichia coli DSM 301, DSM 682, DSMZ
DSM 787, DSM 1103,
DSM 1116, DSM
1576, DSM 5923,
DSM 6969, DSM
30083

Escherichia coli LMG 9006 BCCM/LMG

Proteus mirabilis DSM 788, DSM 4479, DSMZ
DSM 6674,
DSM 30115, DSM
30116, DSM 46227

Proteus mirabilis ATCC 25933 ATCC

Proteus mirabilis LMG 2954, LMG BCCM/LMG
15866, LMG 17292

Gardnerella vaginalis DSM 4944 DSMZ

Gardnerella vaginalis 7 clinical isolates CI- Prof. J. Wüst, Labor
1 to CI-7 Diagnostika (Zurich,
(1999) Switzerland)

2.3.1. Micro-broth dilution method for aerobic and
facultative anaerobic bacteria as well as Candida
spp. according to DIN 58940-Md

The micro-organisms were cultured in Mueller-Hinton broth
(Oxoid, Wesel, Germany). After having entered the exponential
growth phase, the cell density was adjusted to approximately
106 colony forming units (CFU/ml) with double-concentrated
Mueller-Hinton broth. Test and reference solutions (see 2.1.)
were diluted in geometric series 1 : 2 using 8 × 12 standard
microwell plates (Greiner, Frickenhausen, Germany). After the
addition of 100 µl of the inoculum to each well resulting in a
cell density of about 5 × 105 CFU/ml, the plates were incubated

Table 1 cont’d

Micro-organisms Strains Sourcea)

Anaerobic Bacteria

Bacteroides fragilis DSM 2151, DSM DSMZ
1396

Bacteroides vulgatus DSM 1447, DSM DSMZ
3289

Prevotella bivia DSM 20514 DSMZ
Prevotella disiens DSM 20516 DSMZ

Prevotella intermedia DSM 20706 DSMZ

Porphyromonas DSM 20707 DSMZ
asaccharolytica

Candida sp.

Candida albicans ATCC 10231 ATCC

Candida albicans Clinical isolates: C1 Prof. J. Wüst, Labor
to C9 Diagnostika, Zurich,

Switzerland

Candida glabrata CBS 138 (ATCC CBS
2001)

Candida glabrata Clinical isolates: Institute of Medical
1376/00, 1468/00, Microbiology, Uni-
2369/00, 2550/00, versity of Zurich,
1339/00, 1436/00, Switzerland
2035/00, 2155/00,
2452/00, 2504/00

Candida krusei CBS 5147 (ATCC CBS,
24210)

Candida krusei Clinical isolates: Institute of Medical
MYC 62/98, Microbiology, Uni-
1766/00, 3920/00, versity of Zurich,
7595/00, 401/01, Switzerland
766/01, 4083/00,
849/01, 3361/00,
4031/00

Protozoa

Trichomonas ATCC 30094, ATCC ATCC
vaginalis 30184,

ATCC 30235, ATCC
30236,
ATCC 30237, ATCC
30239,
ATCC 30242, ATCC
50167,
ATCC 30238 (me-
tronidazole-resist-
ant)

a) ATCC: American Tissue Culture Collection (Manassas, USA);
DSMZ: Deutsche Sammlung für Mikroorganismen und Zellkul-
turen (Braunschweig, Germany); BCCM/LMG: Culture Collection
Laboratorium Voor Microbiologie Universiteit (Gent, Belgium);
CBS: Centraalbureau voor Schimmelcultures (Utrecht, The
Netherlands)
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at 37 °C for 24 to 48 h. Each concentration and control was
assayed at least in duplicates. The microbial growth was deter-
mined visually by two persons and the test was performed
twice.

The MIC is defined as the concentration of the agent at
which just no microbial growth was observed. The determina-
tion of MICrange, MIC50, and MIC90 is described above (2.3.).

2.3.2. Micro-broth dilution method for anaerobic
bacteria according to DIN 58944-1

Anaerobic test strains were cultured in Wilkinson-Chalgren
broth (Oxoid, Wesel, Germany) and incubated under anaerobic
conditions using a sealed anaerobic jar. Further proceedings
were done in accordance with the micro-broth dilution
method for aerobic micro-organisms (see 2.3.1.) with the ex-
ception of broth and anaerobic incubation conditions.

2.3.3. Macro-broth dilution method for Trichomonas
vaginalis according to DIN 58940-T5

The micro-organisms were cultured according to the ATCC in-
structions. The cell density was adjusted to approximately 105−
106 cells/ml with double-concentrated broth. Test and refer-
ence solutions (see 2.1.) were diluted in geometric series 1 : 2.
1.8 ml of each assay-preparation and the positive control were
inoculated with 200 µl of the adjusted Trichomonas suspen-
sions. After 24 to 48 h incubation, the microbial growth was
determined by counting viable cells. Each concentration and
control was assayed at least in duplicates and the test was per-
formed twice.

The MIC is the concentration of the agent at which the cell
density of Trichomonas is equal to or less than the initial in-
oculum. The determination of MICrange, MIC50, and MIC90 is
described above (2.3.).

2.3.4. Agar diffusion method for Gardnerella
vaginalis slightly modified according to DIN 58940-
1, -2, -3

The micro-organisms were harvested with a sterile cotton swab
and suspended in buffered sodium chloride peptone solution
(NPD, Aachen, Germany) to approximately 106 CFU/ml. 500 µl
of the inoculum were spread out on Gardnerella agar plates
(bioMerieux, Nürtingen, Germany) and dried under sterile
conditions.

Filter-paper discs were soaked with 20 µl of test or reference
solution (described under 2.1.) and placed on the surface of
the agar plates. Incubation at 37 °C occurred under anaerobic
conditions using a sealed anaerobic jar for up to 48 h. The
diameter of the inhibition zone was determined visually by two
persons and the test was conducted twice.

The MIC is defined as the concentration of the agent which
just caused a growth inhibition zone compared to the negative
control. The determination of MICrange, MIC50, and MIC90 is
described above (2.3.).

3. Results
Antimicrobial activities of dequalinium chloride and
povidone iodine against all micro-organisms are ex-
pressed in terms of MICrange, MIC50, and MIC90, for
which the values are listed in Table 2. For clarity reasons
only the MICranges are mentioned below, whereas MIC50

and MIC90 are provided in Table 2.

3.1. Antibacterial activity

MICrange-values for dequalinium chloride against aer-
obic and/or facultative anaerobic bacteria were found
to be within 0.25−256 µg/ml, except for the MICrange

against Proteus mirabilis (> 1024 µg/ml) indicating that
this species is resistant to dequalinium chloride. By
comparison, the activity of povidone iodine determined
against aerobic and/or facultative anaerobic bacteria is
considerably higher with MICrange-values between 250
and 8000 µg/ml.

The activity of dequalinium chloride was also tested
against anaerobic bacteria, and MICrange-values were
found to be within 64−512 µg/ml. In this group of bac-
teria, the MICrange-values for povidone iodine (4000−
8000 µg/ml) were again substantially higher than those
of dequalinium chloride.

Against both dequalinium chloride and povidone
iodine, Gram-positive bacteria (MICrange-values within
0.25−64 µg/ml and within 250−8000 µg/ml, respectively)
were more sensitive than Gram-negative bacteria (MIC-

range-values within 32− > 1024 µg/ml and within 1000−
80000 µg/ml, respectively).

The results for the antibacterial activity of clotrima-
zole are limited due to its low solubility. The highest
concentration obtained with this agent was 32 µg/ml,
however, none of the tested bacteria was inhibited at
this concentration. The sensitivity of Gardnerella va-
ginalis could not be determined at all, since the 5 %
Tween 80 control solution alone caused haemolysis of
the agar plates and inhibited the bacterial growth.

3.2. Antifungal (anticandidal) activity

The activity of dequalinium chloride was determined
against Candida albicans strains resulting in a MICrange-
value of 0.5−2.0 µg/ml. The sensitivity of Candida al-
bicans to povidone iodine was much lower as indicated
by a MICrange-value for this agent of 3000−4000 µg/ml.
In this series of experiments, the clotrimazole concen-
trations were sufficient to determine activity against
this Candida spp. yielding a MICrange of 0.5 to > 32 µg/
ml, MIC50: 8 µg/ml, and MIC90 > 32 µg/ml (data not
shown).

The MICrange of dequalinium chloride against Can-
dida glabrata was 64−256 µg/ml, whereas the MICrange

of povidone iodine against the same micro-organism
was much higher with 4000−8000 µg/ml.

Against Candida krusei, a MICrange of 128 µg/ml and
8000 µg/ml was determined for dequalinium chloride
and povidone iodine, respectively.

Again, the concentrations achieved with clotrimazole
were too low to determine its exact MICrange against
Candida glabrata and Candida krusei (> 32 µg/ml).

3.3. Antitrichomonal activity

The MICrange against Trichomonas vaginalis obtained
for dequalinium chloride was 28.8−230.4 µg/ml. The
MIC-value of dequalinium chloride against the metron-
idazole-resistant strain ATCC 30238 was 57.6 µg/ml
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Table 2. In vitro activity of dequalinium chloride and povidone iodine to germs particularly relevant in vaginal infections.

Povidone iodine (µg/ml)Dequalinium chloride (µg/ml)Number Gram
Micro-organsims

stainof strains
MIC50 MIC90MICrange MICrange MIC50 MIC90

Aerobic and/or facultative
anaerobic bacteria

Staphylococcus aureus 10 + 1.28 1.28 1.28 1000−2000 2000 2000
Streptococcus agalactiae 10 + 2−8 3 8 2000−6000 4000 4000
Streptococcus pyogenes 10 + 0.25−8 1 2 250−2000 1000 2000

Enterococcus faecalis 10 + 8−64 24 64 2000−4000 3000 3000

Listeria monocytogenes 10 + 4−32 8 16 1000−4000 2000 2000

Escherichia coli 10 − 32−256 64 128 2000−6000 4000 4000
Proteus mirabilis 10 − > 1024 > 1024 > 1024 1000−2000 2000 2000
Gardnerella vaginalis 8 −/ 128−256 128 256 4000−8000 8000 8000

variable

Anaerobic bacteria

Anaerobic bacteria 8 − 64−512 256 512 4000−8000 8000 8000
Bacteroides fragilis 2 128 8000
Bacteroides vulgatus 2 256 8000
Prevotella bivia 1 64 8000
Prevotellla disiens 1 512 4000
Prevotella intermedia 1 256 8000
Porphyromonas asaccharolytica 1 256 8000

Candida spp.

Candida albicans 10 n. a.a) 0.5−2 1 1 3000−4000 4000 4000

Candida glabrata 11 n. a.a) 64−256 128 256 4000−8000 4000 8000
Candida krusei 11 n. a.a) 128 128 128 8000 8000 8000

Trichomonas vaginalis

Trichomonas vaginalis 9 n. a.a) 28.8−230.4 57.6 57.6 3600−14 400 7200 7200

a) not analysed.

(data not shown). The activity of povidone iodine was
considerably lower with a MICrange of 3600 to 14 400 µg/
ml, and a MIC of 7200 µg/ml against the strain ATCC
30238 (data not shown). The activity of clotrimazole was
not determined against Trichomonas spp.

4. Discussion
In the present study, dequalinium chloride was shown
to have a broad antimicrobial activity against all micro-
organisms playing an important role in vaginal infec-
tions. The antimicrobial activity of dequalinium chlo-
ride was substantially higher when compared to povi-
done iodine. The comparison to clotrimazole was ag-
gravated by solubility problems with this agent. The
micro-organisms used in this study can be divided into
groups according to their association to a specific va-
ginal infection.

The aerobic and/or facultative anaerobic bacteria
Streptococcus agalactiae, Staphylococcus aureus, Enter-
ococcus faecalis and Escherichia coli are present in va-
ginal infections like fluor vaginalis and aerobic vaginitis
[31]. Gardnerella vaginalis and anaerobic bacteria, e.g.
Bacteroides spp. and Prevotella spp., are associated with

bacterial vaginosis [32]. Our MIC-values obtained
against aerobic and/or facultative anaerobic bacteria
were similar to data previously reported [19−23, 33]. All
species of this group of micro-organisms were sensitive
to dequalinium chloride, except Proteus mirabilis. Over-
all, Gram-positive bacteria were more sensitive to de-
qualinium chloride than the Gram-negative species; a
phenomenon already known for quarternary ammo-
nium compounds similar to dequalinium chloride [14].
This is likely to be explained by the differences in cell
wall structures and hydrophobicity between Gram-pos-
itive and Gram-negative bacteria, the cell wall of the
latter possibly reducing the surface activity of the agent.

The predominant germ of bacterial vaginosis, Gard-
nerella vaginalis, showed a 62.5-times lower MIC50 for
dequalinium chloride as compared to povidone iodine.
In analogy, the MIC50 of the group of anaerobic bacteria
was 31.25-times lower for dequalinium chloride than
for povidone iodine. These results implicate the suitab-
ility of vaginally applied dequalinium chloride for the
treatment of vaginal infections associated with Gard-
nerella vaginalis and anaerobic bacteria like bacterial
vaginosis [32].

To our knowledge, this is the first study showing that
also anaerobes are sensitive to dequalinium chloride.

Arzneim.-Forsch./Drug Res. 52, No. 9, 699−705 (2002)
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Among Candida species which are the causative
germs of vulvo-vaginal candidiasis, Candida albicans is
predominant. Candida glabrata and Candida krusei are
less frequently found, however, with increasing tend-
ency [34]. The activity of dequalinium chloride against
Candida albicans is similar to the activity of clotrima-
zole reported in the literature (MIC90 < 4 µg/ml) [35].
Notably, clotrimazole is the most frequently used drug
for the local treatment of candidiasis. Candida glabrata
and Candida krusei were also sensitive to dequalinium
chloride, but to a lesser extent than Candida albicans.
Importantly, abuse of over-the-counter antimycotics as
well as widespread prescription of systemic oral azoles,
result in the spread of azole-resistant Candida albicans
and to an increased prevalence of non-albicans species
like Candida glabrata and Candida krusei with intrinsic
azole resistance [36].

Solubility problems of clotrimazole made the deter-
mination of the absolute MIC values impossible. Never-
theless, the activity of clotrimazole against the most
sensitive micro-organisms could be assessed. The Can-
dida spp. tested here showed higher MIC90 values for
clotrimazole than reportd in the literature [35]. The
higher values could be explained by inhibitory or
quenching effects of Tween 80 which possibly de-
creased the activity of clotrimazole as it was shown for
the agent nystatin [37].

Moreover, dequalinium chloride showed activity
against the protozoan parasite Trichomonas vaginalis,
expressed by a 125-times lower MIC50 as compared to
povidone iodine. The in vitro susceptibility of Tricho-
monas vaginalis to dequalinium chloride was previ-
ously described with similar outcome [23]. Our results
with dequalinium chloride showed that also the me-
tronidazole-resistant strain of Trichomonas was sus-
ceptible. This should be taken into consideration for the
treatment of resistant cases in clinical practise. Our re-
sults support the successful anti-trichomonal therapy
with vaginally applied dequalinium chloride in clinical
practise [13]. On the other hand, clinical treatment of
trichomoniasis with locally applied povidone iodine led
to moderate to successful outcome and the results in
the therapy of metronidazole-resistant cases showed
symptom relief but no definite cure [26, 38−42]. Regard-
ing the 125-times lower MIC50 for dequalinium chloride
when compared to povidone iodine found in our ex-
periments, dequalinium chloride application in the
local treatment of trichomonasis should be clinically
evaluated.

Furthermore, it is known, that pregnant women va-
ginally infected by Trichomonas vaginalis are frequently
coinfected with pathogens responsible for bacterial va-
ginosis [43, 44]. In all these cases dequalinium chloride
could be a promising alternative therapy.

Our results have significant implications for the ther-
apy of vaginal infections in clinical practise. Administra-
tion of a 10 mg dequalinium chloride vaginal tablet re-
sults in local concentrations of 4000 to 2000 µg/ml, as-

suming that the vagina contains 2.5 to 5 ml fluid to
dissolve the active substance, respectively. These con-
centrations are well above the MIC values found for all
tested species, except Proteus mirabilis. According to
Adam, an anti-infective effect is ensured if the concen-
tration of the active agent at the site of action is 2−4
times higher than the MIC for 20 min up to 2 h [45]. In
consequence, our in vitro data indicate wide-ranging
antimicrobial activity of dequalinium chloride against
all leading germs of vaginal infections. On the basis of
these results and together with the recently performed
clinical study [12], dequalinium chloride can be con-
sidered a suitable alternative in the local treatment of
fluor vaginalis, aerobic vaginitis, bacterial vaginosis,
vulvo-vaginal candidiasis, and trichomoniasis, particu-
larly also in the treatment of resistant cases or mixed in-
fections.
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