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ACTIVITY OF ANTIBIOTIC ROSEOFUNGIN AGAINST
CLINICAL PATHOGENS OF VAGINAL CANDIDIASIS

Abstract. The polyene antibiotic roseofungin (registration number RK-LS-5N023224) is a new drug substance
developed by the Kazakh scientists, on the basis of which the antifungal dosage form "Roseofungin-AS, ointment
2%" (registration number RK-LS-5Ne023225) was prepared for external application. In order to prepare a new
dosage form for the treatment of vaginal candidiasis, activity of the antibiotic roseofungin was examined by the agar
diffusion technique against 15 clinical fungal strains of the genus Candida: Candida albicans (9 strains), Candida
krusei (2 strains), Candida tropicalis (2 strains), Candida glabrata (1 strain), Candida parapsilosis (1 strain). The anti-
biotic roseofungin exhibited high antifungal activity against clinical pathogens of vaginal candidiasis, the minimum
inhibitory concentration varied in the range of 1.66-2.5 ng/mL. The highest activity of the antibiotic roseofungin was
observed against clinical Candida albicans strains, MIC values were within the 1.66-2.0 ug/L range. Activity against
Candida non-albicans strains was lower: MIC for Candida tropicalis was of 2.0 pg/mL, for Candida krusei, Candida
glabrat, and Candida parapsilosis of 2.5 pg/mL. The presence of high activity in the antibiotic roseofungin against
clinical pathogens of candidiasis indicates the possibility of developing new drugs on its basis that can improve the
condition of patients in Kazakhstan and beyond.

Key words: antibiotic roseofungin, antifungal activity, minimum inhibitory concentration, vaginal candidiasis.

Introduction. Candidal vulvovaginitis relates to infectious diseases that cause inflammation of the
vulvar and vaginal mucosa with yeast-like fungi belonging to the genus Candida [1]. Treatment and
prevention of candidal vulvovaginitis is currently an urgent problem in gynecology. This disease occupies
a leading position among vaginal infections, since almost every woman had at least one episode of the
disease during her life, and more than 70% of women experienced relapses [2-5]. The major cause of
candidal vulvovaginitis is an infection with yeast-like fungi of the genus Candida against the background
of decreased immune status [6-7].

Currently, there are more than 170 species of Candida, of which no more than twenty species are
registered as infection causative agents in humans [8]. Although Candida albicans is the most common
cause of vulvovaginal candidiasis, the frequency of this disease caused by other Candida species, such as
C. tropicalis, C. glabrata, and C. kruseli, is increasing, especially in HIV-infected women [9]. The diversity
of Candida spp. that are encountered in infections is expanding, and other species are emerging that have
rarely been seen before [10, 11].

Polyenes, azoles, echinocandins, nucleoside analogs and allylamines are used with different effec-
tiveness to treat infections caused by fungi of the genus Candida, depending on the type and location of
infection and susceptibility of Candida species [12-15]. Candidal vulvovaginitis is usually treated with
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local antimycotic drugs, which improve the microscopy parameters of the vaginal and cervical canal
discharge (reduced leukocytosis, decrease in the number of coccal and bacterial flora, and disappearance
of fungi) in 93.3% of patients [16]. The treatment of candidal vulvovaginitis varies significantly, and the
most common drugs include azole agents [17], of which fluconazole is the most frequently prescribed
antifungal agent. The widespread use of these drugs as preventive and therapeutic agents contributes to
the emergence of resistant Candida strains, thereby causing serious problems in the successful treatment
of vulvovaginitis [18]. There is a higher level of resistance, especially to azoles, in most species of Can-
dida non-albicans, many of which have a natural resistance to antifungal agents [19, 20]. C. glabrata has
the highest resistance to azoles among clinical isolates of Candida and exhibits a natural reduced
susceptibility to this group of chemical compounds [21, 22].

In connection with the foregoing, the search for new antifungal drug substances and the development
of effective drugs on their basis for treatment of candidal vulvovaginitis accessible to the general popu-
lation is an urgent necessity.

The purpose of this study was to examine the activity of the antifungal polyene antibiotic roseofungin
against the clinical pathogens of vaginal candidiasis and assess the possibility of its use for the develop-
ment of a new dosage form.

Materials and Methods. The object of the study was a polyene antibiotic roseofungin, registered in
the Republic of Kazakhstan under the number RK-LS-5N023224 [23].

Antifungal activity of the antibiotic roseofungin was examined against 15 clinical fungal Candida
strains: 9 strains of Candida albicans (Berkhout, 1923) (strains R-11, R-25, R-28, R-29, R-33, R-41, R 44,
R-46, R-50), 2 strains of Candida krusei (Berkhout, 1923) (R-19, R-47), 2 strains of Candida tropicalis
(Berkhout, 1923) (R-5 .R-39), 1 strain of Candida glabrata (SA Mey. & Yarrow, 1978) (R-17), 1 strain of
Candida parapsilosis (Langeron & Talice 1932) (R-14). Fungal isolates belonging to the genus Candida
were obtained from patients living in the Almaty region in the microbiological laboratory at the Regional
Dermatovenerologic Dispensary under the Ministry of Health of the Republic of Kazakhstan and bacte-
riological laboratory at the Central Clinical Hospital. Identification of clinical fungal strains of the genus
Candida was carried out using the BIO MERIEUX automated MINI API bacteriological analyzer. The
bacteriological analyzer has an expert system for interpreting the results obtained on antibiotic resistance
and species identification of microorganisms based on international standards (NCCLS).

Antifungal activity of the antibiotic roseofungin was studied by the agar diffusion method [24]. The
nutrient agar medium F was used to determine the biological activity.

The composition of medium F (g /L): peptone - 9.4; yeast extract - 4.7; beef extract - 2.4; sodium
chloride - 30.0; glucose monohydrate - 10.0; agar - 23.5; distilled water - up to 1000 ml, pH after sterili-
zation - 7.0 £ 0.1.

Clinical fungal strains of the genus Candida were grown in Petri dishes on the surface of medium F
for 24 hours at a temperature of 30 to 37 °C; typical colonies were selected, reinoculated onto agar slants
of the same composition and grown under the conditions described above. The grown culture was washed
from the slanted nutrient medium F with 10 ml of a sterile solution containing 9 g/L of sodium chloride. A
working suspension was prepared from the resulting microbial suspension of such a density, which when
diluted with a sterile solution containing 9 g/L. of sodium chloride corresponded to the L.A. Tarasevich
SISC turbidity standard (10 units).

The inoculation dose of the test microorganism was 1.0 ml of a working suspension per 100.0 ml of
medium F. The inoculation was carried out at a temperature of 48-500 °C. 15.0 ml of the inoculated
medium F was poured into each Petri dish, so that a uniform layer with a thickness of 2 mm to 5 mm was
formed therein. Filling of the inoculated medium F into Petri dishes was carried out on a horizontally flat
surface.

10.0 mg of roseofungin powder was placed in a 10.0 ml volumetric flask and dissolved in 5.0 ml of
dimethylsulfoxide. The volume of the solution was adjusted to the mark with the same solvent and stirred.
Further dilution of the stock solution was made with a phosphate buffer solution (pH 6.0) to the desired
concentration.

To prepare a phosphate buffer, 50.0 ml of a 0.2 M potassium dihydrogen phosphate solution was
transferred to a 200 ml volumetric flask, 5.7 ml of 0.2 M sodium hydroxide was further added and mixed.
The resulting solution was then made up to the mark with distilled water.
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Solutions with the calculated concentration were added to the wells of 7 mm in diameter prepared in
the inoculated nutrient medium F. All wells were filled with equal volumes of solutions. The dishes were
incubated at 37°C for 18-24 hours. To reduce the influence of the time difference between addition of
solutions and to refine a regression line, preliminary diffusion was used at a temperature of about 4 °C
with 4-hour duration.

All studies were carried out in three to five replicates. The standard methods for finding mean values
and their mean errors were used for mathematical processing of the results [25].

Results and discussion. As a result of the studies, activity of the antibiotic roseofungin was deter-
mined against 15 clinical fungal strains of the genus Candida: Candida albicans (9 strains), Candida krusei
(2 strains), Candida tropicalis (2 strains), Candida glabrata (1 strain), and Candida parapsilosis (1 strain).
Figure shows the growth of clinical pathogens of vaginal candidiasis on meat peptone agar.

The growth of clinical pathogens of vaginal candidiasis on meat peptone agar:
1 - C. albicans R-25; 2 - C. albicans R-33; 3 - C. krusei R-19; 4 - C. glabrata R-17,
5 - C. tropicalis R-39; 6 - C. parapsilosis R-14
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Activity of antibiotic roseofungin against clinical pathogens of vaginal candidiasis

SN Strain No. Species of test microorganism Minimum inhibitory concentration, pg/mL
1 R-11 Candida albicans 2,0
2 R-25 Candida albicans 2,0
3 R-28 Candida albicans 1,66
4 R-29 Candida albicans 1,66
5 R-33 Candida albicans 2,0
6 R-41 Candida albicans 1,66
7 R-44 Candida albicans 2,0
8 R-46 Candida albicans 1,66
9 R-50 Candida albicans 1,66
10 R-19 Candida krusei 2,5
11 R-47 Candida krusei 2,5
12 R-5 Candida tropicalis 2,0
13 R-39 Candida tropicalis 2,0
14 R-17 Candida glabrata 2,5
15 R-14 Candida parapsilosis 2,5

Results of determination of roseofungin activity are given in table.

The minimum inhibitory concentration (MIC, pg/mL) for the examined strains of the causative
agents of vaginal candidiasis varied between 1.66-2.5 ng/mL. The highest activity of the antibiotic
roseofungin has been observed against clinical Candida albicans strains, MIC values were within 1.66-
2.0 pg/mL. Activity against Candida non-albicans strains was lower: MIC for Candida tropicalis was of
2.0 ug/mL, for Candida krusei, Candida glabrata, and Candida parapsilosis of 2.5 ug/mL. Our results
correspond to the literature data according to which the causative agents of vulvovaginal candidiasis
Candida non-albicans have less natural susceptibility to antifungal drug compounds [19, 20].

High antifungal activity of the antibiotic roseofungin has been thereby established against clinical
pathogens of candidiasis (strains of Candida albicans, Candida krusei, Candida tropicalis, Candida
glabrata, and Candida parapsilosis); the minimum inhibitory concentration was in the range of 1.66-
2.5 ng/mL. The presence of high activity in the antibiotic roseofungin against clinical pathogens of candi-
diasis demonstrates the necessity for developing new drugs on its basis, including those for the treatment
of candidal vulvovaginitis, which can improve the condition of patients in Kazakhstan and beyond.
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PO3EO®YHI'MH AHTUBUOTHUI'THIH BAT'HNHAJIBJAI KAHIUAO31bIH KJINHUKAJIBIK
KO3ABIPTBIINITAPBIHA KATBICTBI BEJICEHJALJITT

Annoranus. Pozeodynrun nonuenni antuduoruri (tipkey momipi KP-/13-5Ne023224) KazakcTan FainbiMaapsi
93ipJIeTeH jkaHa ASPIIiK cyOcTaHuus 0oJbIn TaObUIaAbI, OHBIH HETi3IHAE CHIPTKa KojjaHyra apHanFaH «Pozeodyn-
ruH-AC, 2% >xaknamaiibl» (Tipkey Homipi KP-J13-5Ne023225) 3eHre Kapchl NMpernapaTbIHbIH JOPUTIK YITICI JaibIH-
JAIapl. BarmHameai KaHIUIO3ABI eMJCY INIH KaHA JOPUIIK YITiHI naibramay Makcateiaaa Candida TysickiHa
)katateiH: Candida albicans (9 mrramm), Candida krusei (2 mramm), Candida tropicalis (2 mramm), Candida glabrata
(1 mrramm), Candida parapsilosis (1 mramMmm) caHBIpayKYJIaKTapBIHEIH |5 KIMHAKAIBIK IITaMIapbiHA KATHICTHI arapra
muddy3usIay oici apKbUIEI po3eo(dyHIHH aHTHOMOTHTIHIH OelceHAiirine 3epTTey xypri3inai. Pozeodyrrun antu-
OMOTHIT BarMHANbBJl KaHIUIO3JbIH KIMHUKAIBIK KO3IBIPFBIIITAPbIHA KATBICTBI JKOFAPbl aHTU(YHTANbIlI OenceH-
JIUTIKTI KOPCETTI, MUHUMAJIb/II T&XEUTIH KOHUEeHTpauscel 1,66-2,5 Mkr/mi aeiin e3repai. PozeodyHrun antuouo-
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turi Candida albicans TypiHIH KIMHUKAJIBIK IITaMAapbIHA KaTBICTHL €H KOFaphl Oencenaimikke ue 6ommbl, MTK —
1,66-2,0 mxr/mn. Candida non-albicans mrrammapsiaa KaTeICTH Oencerziniri toemern 6omabl: MTK Candida tropicalis
2,0 mxr/mn, Candida krusei, Candida glabrata xone Candida parapsilosis — 2,5 Mxr/mi Kypaasl. Po3eodyHruH aHTH-
OMOTHTiHIH KaHOUIO3ABIH KIMHUKAIBIK KO3ABIPFHINTAPBIHA KATBICTHI OENCEHIUTITiHIH OONyBl OHBIH HETi3iHze
Kazaxcran *xoHe o/1aH THICKaphI JKepIiepIeri HayKacTap IbIH KaFIalblH KaKcapTaThIH jKaHa AOPUTIK IMpemapaTTapsl
93ipJIen MIBIFapyIbIH MYMKIHIITIH KOPCETE .

Tyiiin ce3nep: po3eopyHruH aHTHOMOTHT], aHTH(YHraIbI OENCEHATIr, MUHUMAaJIbII TeXEHTIH KOHIIEHTpa-
s, BaFl/IHaﬂbﬂi KaHOua03 KO3}1prF])ILlITapr.
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AKTUBHOCTb AHTUBMOTHUKA PO3EO®YHI'MHA
B OTHOIIEHUY KJIMHAYECKHX BO3BYUTEJIEA BATUHAJIBHOI'O KAH/IUIO3A

Annotanus. [TonneHoBsi aHTHONOTHK po3eodyHruH (peructpanrioHHblii HoMep PK-JIC-5Ne023224) sBus-
eTcs HOBOI JIeKapCTBEHHOH cyOcraHIel, pa3paboTaHHON ydeHbIMHM Ka3zaxcTaHa, Ha OCHOBE KOTOPOH co3jaHa
JIeKapcTBEHHAs (popMa MpOoTHBOrpruOKoBoro npemnapata «Pozeodynrua-AC, Masp 2% 171 Hapy>KHOTO IPHMEHEHUS
(perucrpanuonnsiii Homep PK-JIC-5Ne(023225). C menpto co3maHUs HOBOHW JIEKAPCTBEHHON (OPMBI [UIS JICUCHUS
BarMHAIBHOTO KaHINA03a N3yUeHa aKTHBHOCTh aHTHOMOTHKA PO3e0yHTHHA METOAOM Au((y3un B arap B OTHOIIIE-
HUW 15 xauHMYeckux mraMMoB TpuboB pona Candida: Candida albicans (9 mrammoB), Candida krusei (2 mram-
Ma), Candida tropicalis (2 mramma), Candida glabrata (1 mramm), Candida parapsilosis (1 mramm). AHTHONOTHK
PO3€0(hYHIHH MPOSBUI BBICOKYIO aHTH(PYHTaIbHYIO aKTHBHOCTh B OTHOIICHWH KIMHUYECKUX BO30ynuTeneil Baru-
HAJIHOTO KaHIMJ03a, MHHUMaJbHas IOJABIISIONIAS KOHUEHTpAlMs M3MeHsIach B mpeaeiax 1,66-2,5 MKr/mi.
HawuGosee BBICOKOI aKTMBHOCTBHIO aHTUOMOTHK PO3e0(dYHTHH 00J1a/lall B OTHOIIEHHH KIIMHUYECKUX IITaMMOB BHA
Candida albicans, MIIK — 1,66-2,0 Mkr/mi1. AKTUBHOCTE B oTHOIIeHHH mTamMmoB Candida non-albicans Obuta HyKe:
MIIK mnst Candida tropicalis cocrauna 2,0 mxr/mn, nius Candida krusei, Candida glabrata w Candida parapsilo-
sis — 2,5 Mxr/min. Hanmiuue BBICOKOM aKTHBHOCTH y aHTHOMOTHKA PO3€0(yHIMHA B OTHOIICHHH KIIMHUYECKUX BO3-
OyauTeneil KaHIN103a CBUAETEILCTBYET O BO3MOXKHOCTH Pa3pabOTKU Ha €ro OCHOBE HOBBIX JIEKAPCTBEHHBIX IpeTia-
paToB, CIIOCOOHBIX YITYYIINTh COCTOSTHUE O00NMBHBIX B KazaxcraHe 1 3a ero mpeaenami.

KiroueBbie c10Ba: aHTHOMOTHK PO3€OdYHTHH, aHTH(YHTAIbHAS aKTUBHOCTh, MHHUMAIBEHAS TIOHABIISIONIAS
KOHIICHTPAIHs, BO30YIUTEIH BaTMHAIBHOTO KaHAUI034.
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