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SENSITIVITY OF RABBIT’S OPPORTUNISTIC CANDIDA
NON-ALBICANSTO ANTIFUNGALS IN THE ASPECT
OF PUBLIC HEALTH
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The nature of infectious diseases has changed significantly in recent
decades. Fungi, which until recently were considered less virulent and non-
pathogenic, are now one of the main causes of morbidity and mortality
in immunocompromised individuals. Until "yesterday” the predominant
cause of candidiasis was Candida albicans. However, recently there has
been a shift towards Candida spp. belonging to the non-albicans group
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(NAC). These Candida spp. show reduced susceptibility to common
antifungal drugs [1].

For today, more than 18 different Candida spp. have been identified as a
causative agent of infections in humans and animals, but at least 6 of them
are associated with more than 95% of invasive diseases [2]. Although the
majority of candidiasis cases are still caused by C. albicans (63-70%) [3],
other Candida spp., such as Candida tropicalis, Candida parapsilosis,
Pichia kudriavzevii, Nakaseomyces glabrata, and Candida auris, are as
important in clinical settings as C. albicans and are known as NAC.
They are commonly found in the environment, on the skin, or as colonizers
of mucous membranes in humans and animals [4] and, under susceptible
conditions, can cause disease or complicate the course of the primary
disease.

Since these NAC are quite resistant in the environment and show reduced
sensitivity to the action of antifungal drugs, we decided to test the
effectiveness of the the most common fungicidals.

Materials and methods. The material for the study (feces) was collected
in the morning (immediately after defecation) from 30 clinically healthy
animals. The samples were transported to the laboratory in a thermal bag
immediately after collection in sterile containers for biological fluids (30 ml,
URI-BOX, F.L. MEDICAL S.R.L., Italy).

Rabbits of Californian breed (Oryctolagus cuniculus), 3-4 months of age
are kept in cages in groups of 5-6 animals in compliance with appropriate
conditions. The diet of the animals consists of: alfalfa hay, grain mixture
(oats, barley) and mineral-vitamin supplement. Rabbits have free access
to water. The temperature in the room where the cages are placed +17-18 °C.

Cultural studies were conducted at the Scientific Laboratory of PCR
diagnostics SNAU and the Microbiological Laboratory of the SE Medical
Institute of Sumy State University. In order to isolate a pure culture of fungi,
rabbit feces samples were previously added to nutrient broth (NB)
and incubated at 37°C. After 5 hours of incubation, the NB was filtered
and inoculated using the streak plate method onto a differential diagnostic
medium for fungi — Sabouraud agar (SA) manufactured by “Pharmaktiv”
LLC (Ukraine). Then the Petri dishes were placed in a thermostat at 37°C
for 48 hours. After that, the fungi were identified using standard methods
based on morphological, tinctorial, cultural and biochemical properties [5].

Determination of the sensitivity of the isolated fungi to antifungal drugs
was carried out by the disco-diffusion method [6]. For this purpose,
the fungal culture was sown by the lawn method in standard Petri dishes
(90-mm circular plate) on Mueller-Hinton medium (“Pharmaktiv” LLC,
Ukraine) and 5 paper discs impregnated with fungicides were placed
on each: ketoconazole 10 pg (KT 10), itraconazole 30 pg (IT 30),
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miconazole 50 pg (MIC 50), pimafucin 50 pg (PM 50) and nystatin 100 pg
(NS 100) manufactured by “Pharmaktiv’ LLC (Ukraine). Petri dishes were
incubated for 48 hours at 37°C, after which the results were calculated.
The sensitivity of fungi to the indicated antifungal drugs was determined
by the diameter of the inhibition zone (1Z) around the disk in mm. Statistical
calculations were performed using Microsoft® Excel® 2016.

Results. As a result of cultural examination of fecal samples, growth
on CA was noted in all plates. After biochemical studies, the culture
was identified as Candida non-albicans. The identified microorganisms
are common inhabitants of the intestinal tract of animals and humans.
They are widely distributed in nature — soil, water and on all surfaces.
They are also opportunistic pathogens capable of causing disease
in immunocompromised individuals.

The results of the study on determining the sensitivity of fungi
to commonly used antifungal agents in veterinary and human medicine
indicate high sensitivity to IT 30 in the form of IZ at the level of 224+4.0 mm.
At the same time, there is a complete lack of sensitivity to KT 10, MIC 50,
PM 50 and NS 100, which is of great concern.

The mechanism of KT and IT action is associated with disruption of the
biosynthesis of ergosterol, triglycerides and phospholipids. MIC damages
fungal cell membranes and disrupts the transformation of yeast fungi
into micellar forms. The action of PM and NS consists in irreversible
binding to ergosterol in the fungal cell membrane, which destroys its
integrity, disrupts permeability, leads to leakage of cellular elements and cell
death [7].

Candida spp., that do not belong to albicans, have become an important
cause of infection. Their isolation from a clinical specimen can no longer
be ignored as a non-proprietary isolate, nor can it be dismissed
as a contaminant [8].

Due to the low susceptibility to fungicides, some efforts have been made
to develop new effective and safe alternative methods for the treatment
of candidiasis. An important aspect is the possibility of using such agents
alone or in synergy with traditional antifungals. New bioactive compounds
originating from primary and secondary metabolites of various plant species
have been identified. Although further studies are currently needed to use
these compounds as a treatment for candidiasis, the results obtained in vitro
pave the way for exploring their use in clinical settings. In contrast
to common drugs, the use of bioactive plant compounds promises greater
efficacy and lower toxicity. Bioactive plant compounds may act as anti-
Candida agents through the cell wall and membrane changes they induce,
particularly by reducing the synthesis of ergosterol and polysaccharides [9].
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The development of new therapeutic strategies against different NAC
species will contribute to the control of infections caused by these species
and will also help reduce the incidence of resistance to common antifungal
drugs [8]. Among the problems that need to be solved in this field are the
lack of specific chemical structures for some compounds, the development
of chemical synthesis to supply the pharmaceutical market, or sustainable
isolation directly from plant raw materials.

Funding. This work was funded by the project of the MES of Ukraine
“Research into the spread of infectious disease pathogens and antibiotic-
resistant microorganisms in frontline areas” (Ne0126U000393).
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J1o6poOyT TBapWH € HEBiJ €MHOIO CKJIAJOBOI0 MaHOyTHBOTO CTaJIOTO
cimpepkoro rocmomapctBa ta Llimeit cramoro possutky OOH. Berepunaphi
CITy>KOH, IO OXOILTIOIOTH NEPKABHUX 1 MPUBATHUX BETEPHHAPHUX JIIKAPIB €
HOro XpaHUTENSAMH 1 KIIOYOBUMH YYaCHHKAMH MaiOyTHIX 3aXo0[iB i3 Horo
nogtineHusi[1]. BiH € 4acTHHOI 3araibHOI «KOHIICMINT SIKOCTI XapuOBHX
MPOAYKTIB», MPHU IOMY 3POCTA€ YCBIAOMJICHHS 3B 3Ky MIDK CTaHOM
J00poOy Ty TBapHH Ta OE3MEKOI0 XapYOBUX MPOIYKTIB.

3rizno 3 Bu3HaueHHAM World Organisation for Animal Health (WOAH),
JI00poOYT — 11e PI3UYHUI 1 ICUXIYHUI CTAaH TBAPHHHU, HA SKHI BILIMBAIOTH
YMOBH B SIKHX BOHa >kuBe Ta rnomupae[3]. BiH rpyHTyeTbCs Ha NPUHLMIII,
0 10 TBapWHHU CIiJ CTAaBUTHCSA TaK, 100 3aJOBONBHATH ii OiOIOTiYHI,
MOBEIIHKOBI Ta eMOLIHHI TOTpedn, 3a0e3Meuyroun HANEKHY SIKICTD JKUTTS.
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