70

ISSN 1562-7241 (Print) BICHMK ®APMALIIT 4(88)2016

Recommended by Doctor of Medicine, Professor S.Yu.Shtrygol’

UDC 615.28:616-093/-098:579.61:[579[841.11+842.11+842.14+861.2]+582.282.232]

THE ANTIMICROBIAL ACTION OF DECAMETHOXINUM
SUBSTANCE AT DIFFERENT PH VALUES

N.M.Derkach, Z.S.Suvorova

National University of Pharmacy
SI “Institute of Pharmacology and Toxicology of the Academy of Medical Sciences of Ukraine”

Key words: decamethoxinum; “Decasan”; antimicrobial action, antifungal action;, pH

This study considers the effect of pH on the specific activity of decamethoxinum substance under
experimental conditions. It has been shown that the minimum inhibitory concentration (MIC) of this
substance depends on the microorganism species and pH; the lowest MIC values for S. aureus,
P. aeruginosa, E. coli are determined in the basic medium. The significant antimicrobial activity in both
acidic and basic media was shown against S. paratyphi, and the antifungal effect against C. albicans
increased in the basic medium. It has been determined that decamethoxinum inhibits formation of
biofilms by E. coli and P. aeruginosa, the effect depends on the concentration and pH (the maximal
inhibitory effect is at pH 8.0%0.1 in the concentration of 10.0). Decamethoxinum-induced inhibition
of the microorganism biomass accumulation is also pH-dependent. Thus, inhibition of the growth
and reproduction of P. aeruginosa was observed in 6 hours of incubation with the substance at pH
6.3%0.4; inhibition of the vital activity of E. coli was registered in the basic medium (pH 8.0+0.1) in
1 hour of incubation; while inhibition of S. paratyphi was in 12 hours of incubation at pH 5.1+0.2;
6.3+0.4; 8.0+0.1. The most significant activity of decamethoxinum against the gram-positive bacteria
(S. aureus) was revealed in 6 hours of incubation at pH 5.1+0.2. In the acidic medium mentioned the
antifungal action against C. albicans was also observed with inhibition of the cell accumulation in 12
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hours after the substance introduction.

Intestinal diseases of the microbial ethiology remain
a global problem today because of high prevalence and
a severe course, especially at a young age, in immuno-
compromised persons and patients with chronic patho-
logic processes in the gastrointestinal system. Develop-
ment of resistance of infectious agents determines a need
in broadening the spectrum of antimicrobial agents [9,
12]. Since biological films cause about 65-80% of all
chronic infectious diseases, including the diseases of the
gastrointestinal system [13], the effect of antibacterial
agents on the biofilm formation and viability is especial-
ly important. In addition, the pH of the biological me-
dium can determine the antimicrobial activity of subs-
tances and should be taken into account during the drug
development.

To use the known antimicrobial drug decamethoxi-
num was recognized to be expedient for developing per-
oral medicinal forms for the treatment of acute intes-
tinal diseases of the microbial ethiology. Being a sur-
face-active cationic detergent, decamethoxinum exhibits
the antibacterial, antiviral, antifungal activity of a broad
spectrum; it is practically not adsorbed from the gastro-
intestinal tract, and can break microbial toxins and inhibit
inflammation [2, 4, 7]. “Decasan” is 0.02% decamethoxi-
num solution for peroral use developed by “Yuria Pharm”
(Kyiv, Ukraine); it is widely prescribed in infectious di-
seases in surgery, dentistry, gynaecology, urology, oto-
laryngology, pulmonology [2, 7]. The pharmacological
studies of the drug activity in the intestinal infections,
as well as its toxicological properties have recently star-
ted and shown the promising results [3, 8].

The aim of the study is to determine the effect of pH
on the specific activity of decamethoxinum substance,
including its ability to inhibit the biofilm formation.

Materials and Methods

The experiments were conducted at the Department
of Antimicrobial Agents of the SI “Institute of Pharma-
cology and Toxicology of the Academy of Medical Sci-
ences of Ukraine”. Decamethoxinum substance (“Yuria
Pharm,” Kyiv, Ukraine) was studied after its dissolution
in distilled water. Clinical test strains of bacteria and fungi
with different sensitivity to the antibacterial agents were
used, namely Escherichia coli 1512, Salmonella para-
typhi B 252, Pseudomonas aeruginosa 2094, Staphy-
lococcus aureus 042012, as well as Candida albicans
1486. Such growth media as Miiller-Hinton agar, meat
peptone agar, growth media No.8, Sabouraud medium
(fluid and solid) were used depending on the species, in
accordance with the current recommendations [6, 11].
Different pH values were used: 8.0+ 0.1 (basic); 7.15+0.2
(neutral); 6.3 £0.4 (weakly acidic), 5.1 +£0.2 and 4.1 £0.3
(acidic).

The minimum inhibitory concentration (MIC) of the
substance under study was determined by serial dilution
in the liquid nutrient medium according to [1, 5, 6]. MIC
was determined as the maximum dilution of the sub-
stance, in which there was no growth of microorganisms
visually observed within the specified time (concentrations
used in this study were within the range of 50.0-0.312 mcg/ml).
The density of the bacterial inoculum was 10° colony
forming units (CFU) per 1.0 ml of medium, for yeasts this
value equalled 10° fungal elements per 1.0 ml. Bacteria
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Table 1
The antibacterial activity of decamethoxinum substance
Microorganisms Minimum inhibitory concentration, mcg/ml
Gram-positive bacteria
pH 5.1+£0.2 pH 6.3+0.4 pH 7.15+0.2 pH 8.0+0.1
S. aureus 042012
1.25 1.25 0.62 0.62
Gram-negative bacteria
E. coli 1512 12.5 6.25 6.25 3.12
S. paratyphi B 252 0.62 1.25 1.25 0.62
P. aeruginosa 2094 50.0 50.0 50.0 25.0

were cultivated for 24-48 hours (depending on the spe-
cies) under aerobic conditions at 35-37°C. Fungi were
cultivated using Sabouraud medium for the same period
at 30-35°C. The density of the bacterial inoculum was
measured using a KFK-2 photocolorimeter at 590 nm (bacte-
ria) and 540 nm (fungi), it was equalled to 5x10% CFU/ml
for bacteria and 1x10-5x10¢ for fungi.

The sensitivity of microorganisms to the action of
decamethoxinum was studied by the agar diffusion assay
measuring the diameters of zones of the microorganism
growth inhibition [1]. The concentration of decamethoxi-
num in the solutions was equalled to 100.0; 50.0; 25.0;
10.0 meg/ml.

The intensity of biofilm formation [10] and accumu-
lation of the microbial biomass in the presence of deca-
methoxinum at the different pH levels were registered
using an “Absorbance Microplate Reader ELx800 micro-
biological analyser (BioTek, USA). The optical density was
registered at 405 nm (samples) and 630 nm (reference).

Biofilms of the gram-negative bacteria P. aeruginosa
and E. coli (24-h cultures) were studied. Decamethoxinum
(in the concentrations equalled 10.0 MIC and 1.0 MIC
in accordance with the species) and inocula of microor-
ganisms (10" CFU/ml) were added to the growth media
simultaneously. In 24 hours of incubation at 37°C the
test objects were treated with 0.1% solution of gentian
violet, washed with distilled water, the dye was extracted
with ethanol.

The process of the microbial biomass accumulation
was studied in the liquid nutrient media using 24-h cul-
tures of . coli 1512, S. paratyphi B 252, S. aureus 042012,
P aeruginosa 2094, C. albicans 1486 (the inoculation
dose was equalled to 10° colony forming units per 1.0 ml
for bacteria and 10° fungal elements per 1.0 ml for fungi).
After adding decamethoxinum in the concentrations men-
tioned above the plates were kept in a PST-60HL-4 ter-
moshaker (Biosan, Latvia) at 37°C with mixing (500 rpm)
for 48 hours. The optical density was registered in 1,
6, 12, 24, 48 hours as mentioned above. The individual
control data for the growth medium sterility, as well as
the culture growth were provided for each pH value.

The data were processed using the Microsoft Excel
standard software; Student’s t-test was applied. The level
of significance was taken as p<0.05.

Results and Discussion

1. The minimum inhibitory concentrations of de-
camethoxinum substance at different pH values

The strains of bacteria and fungi tested were charac-
terized by different sensitivity to antimicrobial agents.
E. coli 1512 was sensitive to aminoglycosides, fluoro-
quinolones, cephalosporins (cephtriaxone), carbapenems,
co-trimoxazole and chloramphenicol; moderately sensi-
tive to tetracycline; resistant to ampicillin and cephepime.
P aeruginosa 2094 was sensitive to aminoglycosides,
fluoroquinolones, carbapenems, monobactams and co-
trimoxazole; moderately sensitive to cephalosporins (ce-
phthasidime, cephtriaxone); resistant to cephepime, am-
picillin and tetracycline. S. aureus 042012 was sensitive
to aminoglycosides, fluoroquinolones, carbapenems, mono-
bactams, lincosamides, cephalosporins (cephthasidime)
and chloramphenicol; S. paratyphi B 252 —to all agents
used (namely gentamycin, imipinem, tobramycin, cip-
rofloxacin, cephtriaxone). C. albicans 1486 was sensi-
tive to azoles; moderately sensitive to amphotericin B
and terbinafin.

As the data in Tab. 1 indicate, changes in the pH of
the media affected the sensitivity of the test strains to
decamethoxinum substance. Thus, the inhibitory action
against gram-positive bacteria such as S. aureus incre-
ased in the basic medium. In relation to the gram-nega-
tive bacteria the most significant inhibition of E. coli
was observed at pH 8.0+0.1 with reduction of the activity
in more acidic medium; S. paratyphi was sensitive to
the substance effect in the basic and acidic media, while
at the levels of pH close to the neutral one the sensiti-
vity was slightly decreased. P. aeruginosa appeared to
be less sensitive to decamethoxinum with the less evi-
dent effect in the acidic medium. The activity of the
substance studied against yeasts (C. albicans) increased
with the increase of the pH values and was equalled to
25.0 meg/ml at pH 4.1+0.3; 6.25 mcg/ml at pH 5.1+0.2;
pH 6.3+£0.4; pH 7.15+0.2.

2. Sensitivity of microorganisms to the decame-
thoxinum action in the agar diffusion assay at different
pH values

As seen from Tab. 2, the inhibitory effect of deca-
methoxinum substance against gram-positive bacteria
(S. aureus) increased in the basic medium. The same phe-
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Table 2

Diameters of the zones of the microorganism growth inhibition in the presence of decamethoxinum

substance at different pH values, (M+m)

Microorganisms Concentrations Zone of the growth inhibition (d, mm)
9 pH 8.0+0.1 pH 7.15+0.2 pH 6.3+0.4 pH 5.140.2
100.0 mcg 24.2+1.08 23.8+2.58 21.2+0.08 223+0.25
£ cofi1519 50.0 mcg 22.7+0.33 222+1.08 18.7+0.08 20.0+0.08
' 25.0 mcg 20.7+0.33 19.7+0.08 17.240.08 17.5+0.05
10.0 mcg 18.5+0.05 17.240.08 13.3+0.33 13.740.25
100.0 mcg 24.8+0.08 20.3+0.33 11.7+0.33 -
. 50.0 mcg 21.5+0.25 17.8+0.08 - -
P 2094
aeruginosa 20 25.0 mcg 18.7+0.08 14.7+0.58 — N
10.0 mcg 14.0+3.0 - - -
100.0 mcg 29.8+1.12 30.2+0.08 29.2+1.08 30.5+0.25
50.0 mcg 29.3+1.12 29.0+1.75 27.8+0.08 28.5+0.25
s. 042012
aureds 25.0 mcg 28.00.5 27.540.75 26.0+0.05 26.3+0.58
10.0 mcg 26.040.5 25.240.58 24.0+0.25 23.640.58
100.0 mcg 29.2+0.08 28.7+0.58 27.740.58 32.8+0.58
. 50.0 mcg 27.0+0.05 26.7+1.33 26.2+0.58 30.3+0.58
paratyphi B 252
3-paratyphi 25 25.0 mcg 25.3+0.33 24.5+0.75 24.5+0.25 28.0+0.25
10.0 mcg 23.8+0.08 22.8+0.58 22.3+0.08 25.5+0.08
pH 7.15+0.2 pH 6.3+0.4 pH 5.140.2 pH 41403
100.0 mcg 21.8+0.08 20.3+0.08 20.0+0.05 *
50.0 mcg 20.2+0.08 18.7+0.08 19.3+0.33 *
albicans 14
. albicans 1486 25.0 mcg 18.0£0.25 16.8£0.08 17.5£0.75 *
10.0 mcg 17.3+1.33 15.3+2.33 15.8+1.08 *
Note: “~" - the zone of the growth inhibition was not registered; * — the effect was not studied.

nomena were registered for E. coli, and the dependence
of the effect on the pH was the most apparent after addi-
tion of decamethoxinum in the amount of 10 mcg (that
might be connected with the specificity of the substance
penetration into the cell of the gram-negative bacteria).
In relation to P. aeruginosa the most significant effect
was observed at pH 8.0+0.1, the decrease of the pH value
to 7.15+0.2 was accompanied with reduction of the in-
hibitory effect, while at pH 5.1+£0.2 the zones of the
growth inhibition were not registered at all. Somewhat
different results were obtained after the experiments with
S. paratyphi: the antibacterial activity of decamethoxi-
num increased with the increase of the pH value, still the
sufficient activity was present in the neutral and acidic me-
dium. The antifungal effect of decamethoxinum did not
change significantly with the pH and, after addition of
decamethoxinum in the amount of 10 mcg the zones of
the growth inhibition were within the range of 15.3-17.3 mm.

3. The effect of decamethoxinum on the process
of biofilm formation

E. coli biofilms were not sensitive to the substance
action in the concentration of 1.0 MIC, but the increase
of concentration up to 10.0 MIC allowed obtaining a sig-
nificant effect: inhibition of biofilm formation reached
48% at pH 8.0£0.1; 41% at pH 7.15%0.2; 39% at pH
6.3+0.4. Biofilm formation of P. aeruginosa slightly re-

duced in the presence of decamethoxinum in the con-
centration of 1.0 MIC (1.7% at pH 8.0+0.1; 5.4% at pH
6.3+0.4; there was no effect at pH 7.15+0.2); at higher
concentrations the increase in the activity was also regis-
tered with inhibition of 54% at pH 8.0+0.1; 39% at pH
7.15+0.2; 37% at pH 6.3+0.4. Thus, decamethoxinum
could inhibit the process of biofilm formation by the gram-
negative bacteria.

4. The effect of decamethoxinum on the biomass
accumulation of the microorganisms

Decamethoxinum was able to inhibit the growth and
reproduction of the cultivated P. aeruginosa (Fig. 1). The
inhibitory effect was registered in 6 hours of incubation
at pH 6.3+0.4; it reached a significant level in 12 hours
in all media and subsequently increased. Therefore, in
48 hours the biomass accumulation of P. aeruginosa was
blocked at all pH values studied. The effect of the sub-
stance studied on E. coli is shown in Fig. 2. This strain
appeared to be sensitive to decamethoxinum with the
inhibitory action seen as early as in 1 hour of incubation
in the basic medium with the increase in the subsequent
hours and the highest activity in 48 hours. Decamethoxi-
num also inhibited the growth and reproduction of the
cultivated S. paratyphi B 252 with the effect being de-
pendent on the pH and the time of incubation (Fig. 3).
The most active inhibition of these bacteria in the bio-
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Fig. 1. The effect of decamethoxinum on the biomass accumulation
of Pseudomonas aeruginosa 2094 at different pH values.

The data are given as % of inhibition (the individual control data are
taken as 100%), decamethoxinum is used in the minimal inhibitory
concentration (1.0 MIC).
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Fig. 2. The effect of decamethoxinum on the biomass accumulation
of Escherichia coli 1512 at different pH values. The data are given
as % of inhibition (the individual control data are taken as 100%),
decamethoxinum is used in the minimal inhibitory

concentration (1.0 MIC).
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Fig. 3. The effect of decamethoxinum on the biomass accumulation
of Salmonella paratyphi B 252 at different pH values. The data

are given as % of inhibition (the individual control data are taken
as 100%), decamethoxinum is used in the minimal inhibitory
concentration (1.0 MIC).
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Fig. 4. The effect of decamethoxinum on the biomass accumulation
of Staphylococcus aureus 042012 at different pH values.

The data are given as % of inhibition (the individual control data are
taken as 100%), decamethoxinum is used in the minimal inhibitory
concentration (1.0 MIC).
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Fig. 5. The effect of decamethoxinum on the biomass accumulation
of Candida albicans 1486at different pH values. The data are given
as % of inhibition (the individual control data are taken as 100%),
decamethoxinum is used in the minimal inhibitory

concentration (1.0 MIC).

mass accumulation in 6 hours was observed at pH 7.15+0.2,
in other periods under study — at pH 5.1+0.2 and pH
6.3+0.4 (less but still significant effect was also seen at
pH 8.0+0.1). In relation to S. aureus 042012 the inhibito-
ry activity of decamethoxinum was registered in 6 hours
at pH 5.1+0.2 and subsequently increased in all media,
especially at pH 5.1+0.2 and pH 6.3+0.4 (Fig. 4). When
the bactericidal concentration of 10.0 MIC was used,
decamethoxinum exerted a significant antimicrobial effect
from the first hours without a dependence on the pH.
The antifungal action of the substance studied against
C. albicans 1486 began in 6 hours of incubation and
reached the values close to inhibition of 50% in 48 hours
in all media. In the concentration of 10.0 MIC decame-
thoxinum completely blocked the biomass accumulation
of C. albicans 1486 at all pH values studied.

CONCLUSIONS

1. Decamethoxinum substance exhibits significant
antimicrobial properties against P. aeruginosa, E. coli,
S. aureus, S. paratyphi, and C. albicans with the depen-
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dence of the inhibitory effect on the microorganism spe-
cies and pH of the medium. Determination of MIC values
shows that the antimicrobial activity of decamethoxinum
against bacteria and fungi increases in the basic medium.

2. In the agar diffusion assay decamethoxinum sub-
stance demonstrates the antimicrobial action in the con-
centrations of 100.0; 50.0; 25.0; 10.0 mcg/ml. Diame-
ters of the zones of the microorganism growth inhibition
depend on the microorganism species and the pH of the
medium: the highest activity against P. aeruginosa, S. au-
reus, E. coli is observed at pH 8.0+0.1, against C. al-
bicans — at pH 7.15%0.2, against S. paratyphi — at pH
8.0+0.1 and pH 5.1£0.2.

3. Decamethoxinum substance inhibits formation of
biofilms by P. aeruginosa and E. coli, this effect also
depends on the concentration and pH. The most active
inhibition of biofilm formation is achieved in the con-
centration of 10.0 MIC and pH 8.0+0.1.

4. In the concentration of 1.0 MIC decamethoxi-
num substance decreases the biomass accumulation of
E. coli (in 1 hour at pH 8.0+0.1, in the other periods the
activity under research is increased in all of the media
studied), S. paratyphi (in 24 and 48 hours of incubation
in both basic and acidic media), P. aeruginosa (in 12
and, especially 24 hours, as well as 48 hours of incuba-
tion in all of the media studied), S. aureus (in 1 hour at
pH 5.1£0.2, in 24 and 48 hours at pH 5.1£0.2, and in
12 hours at pH 6.3+0.4 with a less significant effect). In
the bactericidal/fungicidal concentration of 10.0 MIC
decamethoxinum inhibits the biomass accumulation
of bacteria/fungi from the first hours without a depen-
dence on pH. The sensitivity of C. albicans to the an-
tifungal action of decamethoxinum has not also been
determined by pH in the concentration of 1.0 MIC (the
significant activity in this case is registered in 48 hours
of incubation).
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AHTUMIKPOBHA AKTUBHICTb CYBCTAHLII AEKAMETOKCUHY 3A PI3HUX 3HAYEHb pH

H.M.Oepkay, 3.C.Cyeoposa

Knroyosi crnioea: dekamemokcuH; «[ekacaH», aHmumikpobHa disi; npomuepubkoesa 0Oisi; pH

Pobomy npucesyeHo su3sHaqyeHHo ernnugy pH Ha crieyugiyHy akmueHicme cybcmaHuii 0ekame-
MOKCUHy 8 ekcriepumeHmi. [MokazaHo, Wo MiHiManbHa iHeibyoda koHyeHmpauyis (MIK) daHoi cy6-
cmaHuii 3anexums 8i0 8udy MikpoopaaHiamy ma pH i3 HalHuUx4Yumu 3HadyeHHsamu MIK dns S. aureus,
P. aeruginosa, E. coli 8 nyxHomy cepedosuuyi. 3Ha4Hy aHMUMIKpObHY akmueHicmb 8iOHOCHO
S. paratyphi eepuchikogaHO SIK y KUC/IOMY, maK i 8 JIy>KHOMy cepedosuli, mumyacom siK rnpomu-
epubkosull egpekm gidHocHo C. albicans 3pocmae 8 nyxxHomy cepedosuuyi. BcmaHoeneHo, wo Oe-
KaMemoKCUH rpugHidye rpouec rnigekoymeopeHHs1 E. coli ma P. aeruginosa, eghekm € 3anexHum
8i0 KoHUeHmpauii ma pH (makcumarnsHo supaxeHul npu pH 8,0+0,1 e koHuyeHmpauii 10,0 MIK).
LHekamemokcuH iHeibye Hakonu4yeHHs1 biomacu MiKpoopaaHi3Mig, W0 makox 3anexums eid pH. Tak,
cmpumMysaHHsI pocmy ma po3MHOXeHHs1 P. aeruginosa susienisiembcs Yepe3 6 200 iHKybauii 3 cyb-
cmakHuieto npu pH 6,3+0,4; npuzHideHHs )xummedisnbHocmi E. coli peecmpyembcsi 8 fiy>kKHOMy ce-
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pedosuwii (pH 8,0+0,1) exe yepe3 1 200 iHKybauii, mumyacom sk iHeibyeaHHs S. paratyphi peanisy-
embcs Yyepes 12 200 iHKyb6auii npu pH 5,1+0,2; 6,3+0,4; 8,0+0,1. Halbinbw supaxxeHa akmugHicmb
dekamMemoKCUHy 8iOHOCHO epamno3umuesHux 6bakmepit (S. aureus) susierisiembcsi Yyepe3 6 200 iHKy-
6auii npu pH 5,1+0,2. Y 3a3Ha4eHOMY KucsioMy cepedosulli Mmakox 8cmaHO8/1eHO npomuapubkosgy
akmueHicmb dekamemoKcuHy 8i0HocHO C. albicans i3 iHeibysaHHAM HaKoNnuU4YeHHs KiimuH yepe3 12 200
ricsis 6HeCeHHs1 cybcmaHuii.

NMPOTUBOMUKPOBHAA AKTUBHOCTb CYBCTAHUUU OEKAMETOKCUHA MNMPU PA3NTUYHBbIX
3HAYEHUAX pH

H.H.Qepka4, 3.C.Cysopoea

Knroueenie cnoea: dekamMemoKcuUH; «[ekacaH»;, aHmuMukpobHoe Oelicmeue; npomugoepubkogoe
Oeticmesue; pH

Paboma nocesiweHa onpedeneHuro enusHuUs pH Ha crneyuguyeckyro akmugsHocms cybecmaHyuu
OekamemokcuHa 8 akcriepumeHme. [lokazaHO, YmMO MUHUMarbHast UHaubupyrouw,as KoHUeHmpayus
(MUIK) daHHOU cybcmaHyuu 3agucum om euda MukpoopaaHusma u pH, HaumeHbwue 3HadyeHuss MUK
ons S. aureus, P. aeruginosa, E. coli onpedenstomcs 8 weno4yHol cpede. 3HayumesibHasi aHmu-
MUKpOBHasi akmusHoCcmb omHocumerbHO S. paratyphi eepughuyuposaHa Kak 8 Kucsiol, mak u 8 we-
J1I04HOU cpede, moeada Kak npomugoepubkosbil aghghekm omHocumernbHo C. albicans eo3pacmaem
8 wjernoyHol cpede. YcmaHoerneHo, 4mo dekaMemoKcuH nodaensiem rnpouecc rnieHKoobpasosaHusi
E. coli u P. aeruginosa, aghgbekm 3agucum om KoHueHmpauyuu u pH (MakcumarbHo 8bipaxeH rnpu pH
8,0+0,1 e koHueHmpauyuu 10,0 MVIK). JekamemokcuH uHaubupyem HakorieHue buomacch! MUKPO-
opaaHu3Mo8, Ymo makxe 3asucum om pH. Tak, nodaeneHue pocma u pasmHoxeHus P. aeruginosa
8bisignisemces yepes 6 4 uHkybauuu ¢ cybemanyuet npu pH 6,310,4; yaHemeHue XXU3HeHHOU akK-
musHocmu E. coli peaucmpupyemcsi 8 wjerioyHol cpede (pH 8,0+0,1) yxe uepes 1 4 uHkybayuu,
moeda kak uHaubuposaHue S. paratyphi peanusyemcsa 4depes 12 4 uHkybayuu npu pH 5,1+0,2;
6,3+0,4; 8,010, 1. Haubornee sebipaxxeHHasi akmugHOCMb OeKaMemoKCUHa OMHOCUMEbHO 2paMMIIo-
noxumernbHbix 6akmepul (S. aureus) nposiensemcs yepes 6 4 uHKkybayuu npu pH 5,1+0,2. B yrio-
MsIHymoU Kucriol cpede makxe ycmaHosrieHa rnpomugoepubkosas akmueHOCMb 0eKkaMemoKCUHa
omHocumerneHo C. albicans ¢ uHeubupogaHUEeM HaKOrM/IeHUsT KIIemok Yepes 12 4 nocrne eHeceHus
cybcmaHyuu.



