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IN VITRO SUSCEPTIBILITY STUDY OF CANDIDA SPP. ISOLATES TO NEW COMBINED
POTENTIAL MEDICINAL PRODUCT FOR THE TREATMENT OF VAGINAL
CANDIDIASIS

© I. Nizhenkovska, L. Zinchenko

Hocniooicennss npomumixpoOHoi 0ii MOOEIbHUX 3PA3KIE NOMEHYIIIHO20 IKAPChbKO20 3ac00y y PI3HUX QIKCO8AHUX
KOMOIHAYISAX ma 008e0eHHs Cneyuqhiunol anmumikomuyHol akmugHOCMi MOOEIbHUX 3DA3KI8 HOB020, KOMOIHO-
8aH020, NOMEHYIHO20 NIKAPCbKO20 3acoby ma npenapamy, o6panozo 6 saxkocmi peghepenmmuozo «Heo-
Ienompan®» (Excenmic Xeacke C.JI., Icnaniz).

Memoro docrioxcenns 6yrio scmanognenns wymaueocmi in Vitro izonsmie Candida spp. 0o nosozco kombinosarno-
20 JNKAPCHKO20 3aC00Y, W0 MICMUMb 8 CBOEMY CKIAOL CYOCMAHYII 3 AHMUMIKOMUYHOW Oicto 015 IKY8AHH: 6a-
2IHAbHOCO KAHOUOO3Y.

Mamepianu ma memoou. /{51 008e0eHHs. AKMUBHOCME MA GU3HAYEHHS YYMIUBOCMI 8UKOPUCIOBYBANU 30U
Candida albicans (ATCC 10231) ma Candida albicans (kainiunuit izonam) 3 mamepiany, ypo2enimanibhux wiis-
Xi8 8i0 MHCIHOK 3 0ia2HO30M KAHOUOO3.

Busuenns npomumixpobrnoi 0ii nposoounu 3a Memooom cepilinux po3sedelb 8 MPUNMuKa30-coE6OMY OVIbUOHI,
wo 003801uU8 3a6e3neuumu piGHOMIpHUL pO3NOOIN NPENApamy 8 NOHCUBHOMY cepedosuwyi npyu KOHmaxmi 3 na-
MO2EHHUMU WMAMAMY, d noOatbuuli nepecié Ha yawku Ilempi na Cabypo azap - Haubinbut MoyHy OYiHKY pe-
3YIbMamie.

Pe3yromamu susuerus aHmMumMikOMuYHo! AKMUGHOCMI 7 MOOEIbHUX 3PA3KIS, C8I0YAMb NPO HASIGHICMb AHMUMI-
KomuyHoi akmugnocmi auuie y 3 MOOeIbHUX 3pA3KAX NO 8IOHOWEHHIO sk 00 emanonnozo wmamy Candida albi-
cans ATCC 10231, max i kniniunozo wmamy Candida albicans.

Bucnoexu. Ompumani pe3yromamu 00CHONCeHb CEI0UAMb NPO HAABHICMb SUPAZHO20 AHMUMIKOMUYHO20 ede-
xkmy N VItr0 #0020 nomenyiiino2o KOMOIHO8AHO20 NIKAPCLKO20 3AC00Y BIOHOCHO NAMO2EHHUX MeCMm-ULMAMIG:
Candida albicans ATCC 10231, Candida albicans (kriniunuii isonsam), axuii ne nocmynacmocs oopanomy pege-
penmnomy npenapamy. Bcmanoeneno minimineHy ineiOyiouy KOHYeHmpayilo O00CRiONCy8ano2o npenapamy in
Vitro eionocno namozennux mecm-wmanmis: Candida albicans ATCC 10231, Candida albicans (xziniunuii izo-
asam). IIposedene 00cniOxiceHHA Pi3HUX KOMOIHAYill ma KOHYeHmpayii KoMOIHO8AHO20 npenapamy 00360UN0
BUKTIOUUMNU HASABHICMb HE2AMUBHOT 83AEMOOI MidHC KOMNOHEHMAMU eKCNePUMEHMATbHO20 3PA3KY Md UOLIUMU
HaUuOLIbW NEPCReKMUBHULL MA epexmusHUll 3pa30K 05 NOOATbULUX eKCNEPUMEHMATLHUX 00CTI0ICEeHb KOMOIHA-
Yl GHMUMIKOMUKIE OJIsl IHMPABALIHANbHO20 3ACMOCYEANHSL

Knrouosi cnosa: cynosumopii, sazinanvHuli KAHOUOO3, AHMUMIKO3HA AKMUGHICIb
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1. Introduction

Diseases with infectious etiology of the reproduc-
tive system of a woman are one of the most important
medical and social problems in the structure of which the
defeat of fungal nature play an essential role. However,
there is practically no statistically reliable information on
the prevalence of vaginal candidiasis (\VC), since in most
cases the disease is not isolated from other dyshiotic
processes that are often recorded in women's vaginal
biotope. The frequency of VC in the last five years has
increased by 2 times and ranged from 26 to 45 % in the
structure of the infectious pathology of the gynecological
profile [1].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Inflammatory diseases of the pelvic organs occupy
one of the leading places in the structure of gynecological
pathology and are detected in 60-65 % of all gynecologi-
cal patients. Inadequate treatment of these diseases leads
to a chronic process, forming the basis of pathological
conditions, which subsequently violate the fertile function
of women.

To date, gynecological practice has widely used
vaginal suppositories containing various active pharma-
ceutical ingredients (APIs). The range of multicomponent
suppositories is only 11 % of the total number of vaginal
suppositories registered in Ukraine. Based on the forego-
ing, it can be argued that the importance of creating a
vaginal suppository of multi-directional action for the
treatment of VC.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

The main agents of these infections are fungi of
the Candida genus [2]. The prevalence of Candida albi-
cans in females of reproductive age is 83.7-86 %, non-
albicans species — 14-16.3 % without a marked tendency
to increase or decrease [3]. Often, vaginitis occurs due to
the combination of several factors, for example, bacterial
and fungal nature, accounting for 10 to 30 % of all cases
of infectious diseases in gynecology. The result of the
mutual influence of pathogens is difficult to predict, but
in most cases, the clinical picture is changing, which
complicates the diagnosis and choice of adequate therapy
[4]. In addition, to date no clear guidelines that allow
evaluating the role allocated from the vaginal contents of
fungi of the Candida genus, colonization of mucous
membranes which in healthy people varies from 15 to
40 % and may increase to 80 % against the pathological
process in prolonged hospitalization [5]. Being present in
biocenosis, they interact with other types of conditionally
pathogenic microorganisms and representatives of nor-
mal flora, changing the factors of persistence and viru-
lence of the latter [6].

In microbial associations between different types
of pathogens appear ambiguous relationship that could
materially affect the nature of the infection [7], and re-
quires the appointment of drugs that would have a com-
plex pharmacotherapeutic activity.
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4. The field of research considering the general
problem, which is described in the article

Among the drugs for the treatment of candidiasis
vulvovaginitis the most commonly used derivatives of
azoles - metronidazole, tinidazole, clotrimazole, keto-
conazole, miconazole and others. Compared with known
antibiotics (nystatin, amphotericin, natamycin, etc.),
these drugs provide more reliable and safer treatment for
women with inflammatory lesions caused by fungal,
protozoal and other infections [11]. Therefore, one of the
components of the combined drug were selected imidaz-
oles (metronidazole and clotrimazole), which until now
remain the drugs of the first line of treatment of VC
complicated by bacterial infection.

High permeability of active substances to the in-
accessible excretory ducts of the glands, as well as crypt,
lacunae with inflammation, along with the ease of admin-
istration without the help of medical personnel, indicate
the promise of the investigated potential medicines in the
form of suppositories.

5. Formulation of goals (tasks) of article

Aim of the research — to establish the sensitivity
of in vitro Candida spp. isolates to a new combined drug
containing a substance with an antimycotic effect for the
treatment of vaginal candidiasis.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

Materials and methods. Experimental studies
were conducted in accordance with "Methodological
recommendations for the preclinical study of potential
drugs with antimicrobial activity" [8, 9] and the meth-
odological recommendations "Determination of microor-
ganism sensitivity to antibacterial preparations”, ap-
proved by the Order of the Ministry of Health of Ukraine
dated April 5, 2007, No. 167.

Candida albicans (ATCC 10231) derived from the
UCM (Ukrainian Collection of Microorganisms, Institute
of Microbiology and Virology of the National Academy
of Sciences of Ukraine) and Candida albicans (clinical
isolate) from the material, urogenital tracts from women
with a diagnosis of candidiasis obtained in Institute of
urology, NAMS of Ukraine.

Identification of Candida species was performed
by investigating the structure of colonies in a chromo-
genic medium (ChromID ™ Candida, Biomere, France)
after 24-48 hours of incubation at 35 °C using a standard
system (API® Candida, Biomerej, France). To ensure
purity and viability, frozen cells of yeast isolates were
sown on Saburi agar with dextrose, chloramphenicol and
incubated at 35 °C for 24 hours. This procedure was
repeated twice before testing for sensitivity to the inves-
tigated pharmacological agents.

The study of antimicrobial activity was carried out
by the method of serial dilutions in trypticase-soybean
broth. The chosen approach allows ensuring the uniform
distribution of the drug in the nutrient medium in contact
with pathogenic strains, and the subsequent transfer to
Petri dishes on Sabouraud agar - the most accurate evalu-
ation of the results.
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The study of the antimicrobial effect of model spec-
imens of a potential drug in various fixed combinations and
the demonstration of specific antimycotic activity was per-
formed using model samples of a new, combined, potential
drug and drug seclected as a reference "Neo-Penotran®"
(Exeltis Healthcare S.L., Spain) (Table 1).

Table 1
Composition of the studied samples of medicinal
products
Sample .\ AFI content in
NOI.) Composition (API) per 1 supposito r‘(:;
1 Base + auxiliary up o 4.00
substances
2. Ibuprofen 0.08
3. Metronidazole 0.10
4, Clotrimazole 0.40
5 Ibuprofen 0.08
) Metronidazole 0.10
6 Ibuprofen 0.08
) Clotrimazole 0.40
Ibuprofen 0.08
7. Clotrimazole 0.40
Metronidazole 0.10
Neo-Penotran® 0.10
g Miconazole 0.50
’ Metronidazole
(comparison drug)

The studies began with the receipt of Candida al-
bicans daily cultures, preparation of the initial and work-
ing suspensions of Candida albicans, and the aliquots
hanging from the experimental and control suspensions
to determine the minimum fungicidal concentrations
(MFCs) of the preparations were carried out on a semi-
conductive medium of trypticase-soybean broth (TSB) in
a test tube. Subsequently, he was transferred to Petri
dishes with a solid nutrient medium - Sabouraud agar.

Parallel preparation of the initial solutions of
model specimens of the new combined drug and the
reference  preparation ~ Neo-Penotran®  (Exeltis
Healthcare S.L., Spain), obtained by melting the sup-
pository in a water bath with the addition of 40 ml of
TSB medium. The initial concentration thus obtained
was Y suppository in 10 ml medium, which is 10 mg/ml
clotrimazole. For further studies, the concentration of
drugs in the initial solution was reduced by half com-
pared with the previous one, namely: 1/8, 1/16, 1/32,
1/64, 1/128 and 1/256 suppository corresponding to the
concentration of 5, 2,5 , 1.25, 0.63, 0.315, 0.16, 0.08,
0.04 mg / ml of clotrimazole, respectively. For this pur-
pose, 5 ml of the initial solutions were mixed with a
similar volume of the TBC nutrient medium. A similar
way was achieved by doubling the concentrations of the
initial solutions for the study of activity against Candida
albicans. Subsequently, for each type of Candida spp., a
number of 8-10 samples were prepared, in which the
appropriate test was carried out, strains of microorgan-
isms of 0.1 ml. Concentration of culture in test tubes with
drugs and control of culture was about 5x10° in 1 ml.

The inoculations were incubated for 2 days at
37.5 °C. After the incubation was complete, from each

test tube, a loop was driven onto cubes with Sabouraud
agar medium on a solid nutrient medium. Cultures were
incubated for 2 days at 37.5 °C. In this case, the titers of
Candida albicans strains were 5x10’ CFU in 0.1 ml,
which corresponded to the requirements of the experi-
ment in accordance with similar studies.

In experimental samples, working concentrations,
from which the study of the effect of a new combined
drug with antimycotic and anti-inflammatory activity on
test microorganisms, was 1/2 of suppository (20 mg/ml
of clotrimazole), the final investigated concentration -
1/1024 suppositories (0.04 mg/ml clotrimazole). The
content of clotrimazole in one suppository (in the sam-
ples of sample No. 1 to 7 with a total weight of
4.0 grams) was 400 mg. Based on the above, the concen-
tration range of clotrimazole in experimental tubes with
the specified preparation for Candida albicans was in the
range from 20.00-0.04 mg / ml.

The range of the test concentrations of the anti-
mycotic ingredient of the comparator product ranged
from 5 mg/ml miconazole to 0.01 mg/ml of miconazole.

All experiments were carried out in triple repeti-
tions according to the requirements of pre-clinical studies
in vitro. The results were recorded visually, by compar-
ing the intensity of growth of test cultures on Petri dishes
with sampled drug with growth culture in control.

Results and their discussion.

On the basis of previous studies conducted at the
Department of Pharmaceutical Technology and Bio-
pharmacy of the National Medical Academy of Post-
graduate Education named after P.L. Shupik under the
direction of Professor L. L. Davtyan, a potential medici-
nal product for intravaginal administration containing
three active substances was developed: metronidazole ,
clotrimazole and ibuprofen. The chosen dosage form
should provide immediate action at the center of the
inflammatory process, which will potentially contribute
to a significant reduction in the frequency of undesirable
side effects.

Results of the study of antimycotic activity of
model specimens number 4 containing one active ingre-
dient, clotrimazole, are given in table. 2, indicate the
presence of antimycotic activity in this sample in relation
to both the reference strain Candida albicans ATCC
10231 and the clinical strain Candida albicans.

Sample No. 4 (base + clotrimazole) was found to
have a distinct fungistatic and fungicidal activity against
the studied fungi of the Candida genus, due to the inhibi-
tion of the ergosterol biosynthesis which regulates the
permeability of the cell wall of the microorganisms. The
inhibition of the Candida albicans strain ATCC 10231
was observed at the dilution of the drug to 1/128 supposi-
tories, the MIC (minimum inhibitory concentration) was
0.315 mg/ml clotrimazole, for the clinical strain Candida
albicans dilution was 1/32 (MIC — 1.25 mg/ml). Compar-
ing the activity of sample No. 4 to reference and clinical
isolates, the MIC was higher for the clinical strain, due to
the formation of resistance of the microorganisms, which
developed a certain set of mechanisms of resistance to
the action of antifungal drugs.

Subsequent experimental studies were conducted
to confirm the absence of a negative pharmacological
interaction in the two-component Sample No. 6 (clotri-
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mazole + ibuprofen) and the three-component Sample
No.7 (clotrimazole + metronidazole + ibuprofen), which
could subsequently affect the antimycotic activity of the
drug. Listed in tab. 3, 4 results of the analysis of in vitro
antifungal activity of samples No. 6 and 7 containing
clotrimazole in a concentration from 20 to 0.04 mg/ml in
relation to pathogenic test strains: Candida albicans
ATCC 10231, Candida albicans (clin. strain) (Table 3)
demonstrated the presence of comparable antimycotic
activity with sample No. 4 (clotrimazole + base), sug-
gesting the absence of pharmacodynamic interaction
(synergism or antagonism) between clotrimazole, metro-
nidazole and ibuprofen.

Thus, it was found that Samples No. 6 and No. 7
had a pronounced antimycotic activity in the Candida
species of the studied fungi only due to the presence of
clotrimazole in the APIs with fungicidal and fungistatic
activity. Inhibition of the Candida albicans strain ATCC
10231 was observed at dilution of the preparation to
1/128 suppository (MIC clotrimazole - 0.315 mg/ml), for

the clinical strain Candida albicans dilution was 1/32
(MIC clotrimazole — 1.25 mg/ml). The maximum anti-
mycotic effect against Candida albicans ATCC 10231
was achieved at dilution to 1/16 suppository (based on
the concentration of clotrimazole in the sample —
2.5 mg/ml), and for the clinical strain Candida albicans —
1/2 suppository (in terms of concentration of clotrima-
zole in the sample — 10 mg/ml).

Confirmation of absence of antifungal activity in
vitro of samples No. 1, No. 2, No. 3 and No. 5, which do
not contain APIs containing an expressive antifungal
activity, for pathogenic test strains: Candida albicans
ATCC 10231, Candida albicans (clinical strain) shown in
Table 5.

The results of the analysis of the antifungal activi-
ty of the comparison drug "NEO-PENOTRAN®" con-
taining miconazole in a concentration from 5 to
0.01 mg/ml in vitro for pathogenic test strains: Candida
albicans ATCC 10231, Candida albicans (clinical strain)

are given in Table 6.

Table 2

Antimycotic activity of Sample No. 4 in relation to Candida albicans (ATCC 10231 and clinical strain)

No. | Concentration of the active ingredient - clotrima- | Candida albicans ATCC | Candida albicans clin.
study | zole in mg/ml (dilution of the preparation supp/10 | 10231 strain
ml of the medium) I 11 111 I 11 1
repeat | repeat | repeat | repeat | repeat | repeat
1. 20 (1/2)
2. 10 (1/4) o+ + o+
3. 5 (1/8) o+ o Lt
4. 2.5 (1/16) Tt + |-+ —
5. 1.25 (1/32) --+ --- R -4+ -+ 4+ -+ 4+
6. 0.63 (1/64) .-+ --+ --+ +++ [ +++ | +++
7. 0.315 (1/128) -+t |-+t -+ + +++ [ +++ | +++
8. 0.16 (1/256) e T T i e i T e i i O 2
9. 0.08 (1/512) +++ +++ +++ ++4+ | +++ | +++
10. | 0.04 (1/1024) +++ +++ +++ +++ [ +++ | ++ 4+
11. Cultural control +++ +++ +++ +++ | +4++ | +++

Notes: +++ — 100 % intensive growth of microorganisms, similar to culture growth without preparation; - ++ — growth of microor-
ganisms by 30 % suppressed relative to the growth of culture without the preparation; - - + — growth of microorganisms by 60 %

suppressed relative to the growth of culture without the preparation; - - - — complete inhibition of growth of microorganisms
Table 3
Antimycotic activity of Sample No. 6 in relation to Candida albicans (ATCC 10231 and clinical strain)
No. Dilution of the preparation supp/10 ml of the Candida albicans ATCC Candida albicans clin.
study medium (mg/ml of the active ingredient — 10231 strain
clotrimazole) I repeat 11 111 1 II 11T
repeat | repeat | repeat | repeat | repeat
1. 1/2 (20)
2. 1/4 (10) --+ --+ --+
3. 1/8 (5) --+ --+ --+
4. 1/16 (2.5) -++ | --+ --+
5. 1/32 (1.25) -++ |-+t -+ +
6. 1/64 (0.63) --+ --+ --+ +++ | ++4+ ++ +
7. 1/128(0.315) -+ 4+ -+ 4+ -+ 4+ +++ | +++ +++
8. 1/256 (0.16) ++ 4 ++4+ | +++ +++ | +++ | +++
9. 1/512 (0.08) ++ 4 ++4+ | +++ +++ | +++ | +++
10. 1/1024 (0.04) +++ +++ | +++ +++ | +++ | +++
11. Cultural control ++ 4 ++4+ | +++ +++ | +++ | +++
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Table 4
Antimycotic activity of Sample No. 7 in relation to Candida albicans (ATCC 10231 and clinical strain)

No. Dilution of the preparation supp/10 ml of the Candida albicans ATCC Candida albicans clin.
study medium (mg/ml of the active ingredient — 10231 strain
clotrimazole) I repeat II 111 1 II 11T
repeat | repeat | repeat | repeat | repeat
1. 1/2 (20)
2. 1/4 (10) --+ --+ --+
3. 1/8 (5) --+ --+ --+
4. 1/16 (2.5) -++ | --+ --+
5. 1/32 (1.25) T+ | -+ + T+
6. 1/64 (0.63) --+ --+ --+ +++ | +++ +++
7. 1/128(0.315) -+ 4+ -+ 4+ -+ 4+ +++ | +++ +++
8. 1/256 (0.16) ++4 ++4+ | +++ +++ [ +++ | +++
9. 1/512 (0.08) ++4 ++4+ | +++ +++ [ +++ | +++
10. 1/1024 (0.04) +++ +++ | +++ +++ | +++ | +++
11. Cultural control ++ 4 ++4+ | +++ +++ [ +++ | +++
Table 5
Antimycotic activity of Samples No. 1, No. 2, No. 3, and No. 5 in relation to both Candida albicans (ATCC
10231 and clinical strain)
No. Dilution of the Candida albicans ATCC 10231 Candida albicans clin. strain
study preparation Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample
supp/10 ml of the No. 1 No. 2 No. 3 No. 5 No. 1 No. 2 No. 3 No.5
medium
1. 1/2 + + + + + + + + + + + + + + + + + + + + + + + +
2. 1/4 + + + + + + + + + + + + + + + + + + + + + + + +
3. 1/8 + + + + + + + + + + + + + + + + + +
4, 1/16 + + + + + + + + + + + + + + + + + +
5. Cultural control +++ ++ + ++ + ++ + + 4+ + ++ + ++ + ++ +
Table 6

Research of the antimycotic activity of the reference preparation "NEO-PENOTRAN®" in relation to Candida albicans
(ATCC 10231 and clinical strain)

No. Dilution of the preparation supp/10 ml of the Candida albicans ATCC Candida albicans clin.
study medium (mg/ml of the active ingredient — 10231 strain
miconazole) I re- II 11 I I 111
peat | repeat | repeat | repeat | repeat | repeat
1. 1/2 (5) ot ¥ +
2. 1/4 (2.5) o + .
3. 1/8 (1.25) o + .
4, 1/16 (0.63) F+ | -+ + F+
5. 1/32 (0.315) F+ | -+ + F+
6. | 1/64(0.16) --- --- .- T e
7. | 1/128 (0.08) --- --- --- T+ |+t | FE 4
8. 1/256 (0.04) -+t | -4+ -+ + +4++ [ +++ [ +++
9. 1/512 (0.02) +++ +++ +++ +++ | +++ | +++
10. 1/1024 (0.01) +++ +++ +++ +++ | +++ | +++
11. Cultural control +++ +++ +++ +4++ | +++ | +++

The conducted studies have established (table 6) um. Less distinctive activity is shown by this sample in
that the reference preparation "NEO-PENOTRAN®" with relation to the clinical strain Candida albicans. The anti-
active ingredient miconazole has been shown to have a fungal effect is recorded at a concentration of 0.315 mg/ml
pronounced antimycotic activity against Candida albicans of miconazole, which is 8 times higher than the MIC of
(ATCC 10231). A moderate antifungal effect is recorded miconazole relative to the museum strain (Fig. 1), which
at a concentration of 0.04 mg/ml of miconazole, corre- can be explained by the presence of a large number of
sponding to 1/256 suppositories diluted in 10 ml of medi- resistant microorganisms resistant to miconazole.
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Candida albicans
(clinical strain)

11128
1/256

Candida albicans
ATCC 10231

Investigated drug

1132
1/32

Neopenotran

Fig. 1. Result of comparison of antimicrobial activity

The above results showed that the antimycotic
activity of the study drug is not inferior to the activity
of the selected reference preparation, and in relation
to Candida albicans (clinical strain) is more pro-
nounced, which is explained by the resistance of the
strains to many antimycotic drugs with intravaginal
administration.

However, the activity was lower in relation to
Candida albicans ATCC 10231, which can be justified by
different MICs of clotrimazole and miconazole, as well
as different concentrations of APIs in suppositories.

7. Conclusions from the conducted research
and prospects for further development of this field

1. The results of the studies indicate that there is a
clear in vitro antimycotic effect of the new potential com-
bined drug relative to pathogenic test strains: Candida albi-

cans ATCC 10231, Candida albicans (clinical isolate).

2. A comparative study of the antimycotic activity
of the experimental samples of the new combined drug
and the referent drug showed an antimycotic effect in the
investigated concentrations.

3. It has been found that the MIC of the test drug
in vitro with regard to pathogenic test strains: Candida
albicans ATCC 10231, Candida albicans (clinical iso-
late) is 0.315 mg/ml and 1.25 mg/ml clotrimazole, re-
spectively.

4. The conducted microbiological study of various
combinations and concentrations of the combined prepa-
ration allowed to exclude the presence of negative inter-
action between the components of the experimental sam-
ple and to allocate the most promising and effective sam-
ple for further experimental studies of combinations of
antimycotics for intravaginal use.
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